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THE INFLUENCE OF ARTIFICIAL INTELLIGENCE ON SUPPLY CHAIN
MANAGEMENT

Abstract. Artificial Intelligence (Al) plays a crucial role in supply chain management by
optimizing processes and improving operational efficiency. The use of Al enables accurate demand
forecasting and production planning, reducing costs and minimizing risks, which significantly
contributes to organizations’increased competitiveness and sustainability. Al can also analyze large
volumes of data in real time, identifying patterns and trends that might go unnoticed by humans. This
enables companies to make informed decisions quickly and respond promptly to market changes. In
addition, Al helps automate repetitive tasks, freeing up human resources for strategic and innovative
activities.
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Introduction. Artificial intelligence (AI) is becoming an important tool in
optimizing and transforming the supply chain. It can accurately forecast demand and
plan production, optimize inventory levels, and automate orders. In the supply chain,
artificial intelligence helps in selecting the best delivery routes and tracking the
movement of goods in real time. Risk management is improved through big data
analysis and scenario modeling. Al also contributes to enhancing customer experience
by personalizing services and improving the speed and quality of services. Overall,
artificial intelligence leads to more efficient, agile, and sustainable supply chain
management, which enhances productivity and customer satisfaction.

Research Methodology. In the process of determining the influence of artificial
intelligence on supply chain management, methods such as the collection and
processing of large datasets through machine learning techniques and predictive
algorithms were utilized. Additionally, modeling and simulations are employed to
assess and enhance process performance. Case studies are analyzed, and data
visualization techniques are used to illustrate examples and results of Al
implementation in the supply chain.

Research Results. Planning and Forecasting: Artificial intelligence (Al) plays a
crucial role in improving demand forecasting and production planning, enabling
companies to make more informed and accurate decisions. Al-based solutions utilize
advanced algorithms and extensive data sets to predict future demand, allowing
businesses to optimize their production processes and inventory management.

For instance, the consumer packaged goods industry has seen significant
improvements due to Al in demand forecasting. Visualfabriq, a company specializing
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in Al-based demand forecasting, uses sophisticated algorithms to analyze customer
purchase history, online behavior, and market trends. This allows consumer goods
manufacturers to maintain optimal inventory levels and align production with actual
market demand, reducing both shortages and excess stock [1].

Stoneridge Software also highlights the integration of artificial intelligence in
Microsoft Dynamics 365 for precise demand forecasting and manufacturing
production. This system uses Al to analyze sales data and historical purchasing
patterns, generating accurate forecasts for production needs. This helps manufacturers
prioritize production schedules and manage inventory levels efficiently, reducing
reliance on manual management based on spreadsheets and assumptions [2].

Another practical application can be observed in retail, where Al helps companies
like Walmart predict demand for various products in different regions and seasons. By
analyzing large amounts of data, Al can forecast which products will be in high
demand, allowing retailers to adjust their inventory levels accordingly. This ensures
that stores are well-prepared to meet customer demand, especially during peak
seasons [3].

In the automotive industry, companies like BMW use artificial intelligence to
forecast demand and plan production. Al algorithms analyze market trends and
consumer behavior to predict the demand for different car models, helping the
company optimize production processes and reduce excess inventory.

Inventory Optimization. The role of artificial intelligence in inventory
management and the optimization of warehousing operations is highly important. Al
plays a key role in managing inventory and optimizing warehousing operations by
applying machine learning algorithms and big data analysis to improve the accuracy of
inventory management and the efficiency of warehousing processes.

For example, Walmart actively uses Al to manage its inventory and optimize
warehousing operations. By leveraging artificial intelligence, Walmart analyzes data
on sales, weather, holiday seasons, and other factors affecting demand. This allows the
company to accurately forecast product needs and restock inventory in a timely
manner, avoiding both surplus and shortage of goods. Additionally, Al helps optimize
the placement of goods within the warehouse, speeding up the stocking and shipping
process [3].

Similarly, the logistics company DHL uses artificial intelligence to improve
warehousing operations. Utilizing machine learning algorithms, DHL analyzes data on
the flow of goods, transaction times, and warehouse usage. This enables the company
to optimize warehouse routes, improve shelf arrangement, and increase the overall
productivity of warehouse staff. Al also helps forecast the resource needs for
warehouses, such as labor and equipment [4].
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Another example is Amazon, which uses Al and robots to manage its warehouses.
Al-based robotic systems move goods within the warehouse, automating the sorting
and shipping process. This greatly accelerates order processing and reduces operational
costs. Al also analyzes sales and inventory data to predict future needs and optimize
real-time inventory management.

Amazon uses artificial intelligence to optimize inventory management through its
Supply Chain Optimization Technology (SCOT). SCOT utilizes deep learning and
large datasets to forecast demand for over 400 million products daily, determining
which items should be stocked in specific quantities across different fulfillment centers.
This system helps Amazon ensure that the right products are in the right places,
improving inventory turnover and reducing the need for interregional shipping [5].

Additionally, Amazon employs an adaptive transportation optimization service
(ATROPS) to assign optimal delivery routes as soon as a customer places an order.
This technology has played a crucial role in Amazon’s regionalization efforts, which
have enhanced delivery speed and efficiency by fulfilling a higher percentage of orders
from regional fulfillment centers. This regional focus minimizes the distance goods
travel, thereby optimizing logistics and reducing operational costs [6].

Artificial intelligence 1s significantly changing the approach to route optimization
and transportation management in logistics. Successful applications of Al in this field
can be found in companies like DHL and UPS [7].

For instance, DHL uses artificial intelligence to monitor the movement of goods
and identify issues in real-time. Their Al systems analyze vast amounts of data to
quickly locate delayed shipments and suggest alternative routes. This allows them to
take timely corrective actions and ensure on-time deliveries. DHL has also
implemented OptiCarton, which optimizes container loading and reduces external
packaging, leading to lower CO: emissions and transportation costs [8].

La randul sau, compania UPS utilizeaza sistemul ORION (On-Road Integrated
Optimisation and Navigation), care utilizeaza inteligenta artificiald pentru a determina
rutele optime pentru soferi. ORION analizeaza milioane de rute alternative si le
selecteaza pe cele mai eficiente, ludnd in considerare conditiile actuale de trafic si
modelele de livrare. Acest lucru reduce semnificativ kilometrajul si consumul de
combustibil si imbunatéteste eficienta logistica generala [7].

Totodatd compnaia Amazon a implementat inteligenta artificialda pentru a-si
gestiona flota de drone Prime Air, care asigurd livrarea rapida a coletelor mici. Aceste
drone utilizeaza algoritmi IA pentru a planifica rute optime si a evita obstacolele pentru
a asigura livrarea rapida si sigurd a comenzilor cétre clienti [7].

Gestionarea riscurilor. Inteligenta artificiald (IA) joacd un rol important in
identificarea si minimizarea riscurilor lantului de aprovizionare, asigurand acuratete si
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agilitate in procesul decizional. De exemplu, compania Coca-Cola utilizeaza
inteligenta artificiala pentru a creste transparenta in lantul sdu de aprovizionare.
Tehnologiile IA ajuta la analizarea unor cantitati mari de date, permitandu-le sa prezica
perturbarile viitoare si sa raspunda in timp util. Aceasta include analiza istoricului
aproviziondrii si identificarea riscurilor potentiale, permitand companiei sa evite
pierderi semnificative [9].

Similarly, Everstream Analytics uses artificial intelligence to manage weather and
geopolitical risks. Their platforms enable businesses to predict and mitigate the impact
of events such as storms on logistics operations. This is achieved by monitoring and
analyzing weather and geopolitical data to help develop effective risk mitigation
strategies and ensure uninterrupted deliveries.

The Walmart network also uses artificial intelligence to manage supply chain
risks. The system analyzes consumer demand data, supply information, and external
factors such as weather and economic conditions to predict potential disruptions. This
allows the company to take proactive measures to minimize risks, improve inventory
management, and optimize logistics [10].

Conclusions. In conclusion, artificial intelligence not only enhances the accuracy
of demand forecasts but also improves the overall efficiency of production planning
and inventory management, leading to significant cost savings and increased customer
satisfaction. Al helps international companies improve inventory management and
optimize warehouse operations, making them more efficient and competitive in the
market. Moreover, it has been practically demonstrated how artificial intelligence can
significantly enhance transportation management and route optimization, reducing
costs and improving the efficiency of logistics operations. Additionally, Al can
significantly improve supply chain risk management, helping companies respond
effectively to unexpected events and maintain stable operations.
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