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The article explores the role of artificial intelligence (Al) in logistics, focusing on its
transformative impact on warehouse optimization, supply chain management, and strategic
decision-making. Al technologies are shown to automate routine processes, forecast demand,
optimize transport routes, and implement dynamic pricing, which collectively improve efficiency,
reduce costs, and enhance competitiveness. The study highlights that Al enables better demand
forecasting by processing large datasets, analyzing seasonal fluctuations, and predicting consumer
behavior, thereby reducing risks of shortages or overstocking. Machine learning algorithms and
predictive analytics enhance inventory control, while computer vision improves warehouse
automation by identifying damaged products and ensuring quality control. Furthermore, Al
applications in transport management, including autonomous vehicles and GPS-based routing,
contribute to reducing delivery times and fuel consumption, thus improving customer satisfaction.
Dynamic pricing supported by real-time analytics increases adaptability to market conditions. The
paper also addresses key challenges in Al adoption, such as high implementation costs, the need for
skilled personnel, cybersecurity, and data privacy concerns. Integration of Al into supply chain
networks requires both internal optimization and external partnerships, ensuring resilience in
volatile markets. The practical significance of this research lies in providing companies with tools
to develop Al-driven strategies for logistics transformation, enabling flexible resource
management, omnichannel procurement, and effective risk mitigation. Forecasts indicate
significant growth in Al applications across logistics and marketing, with the global Al in logistics
market expected to reach 36 billion USD by 2030. The findings underline Al’s innovative potential
in achieving sustainable development, improving customer service, and reinforcing competitive
positions in a globalized economy.

Keywords: artificial intelligence, logistics optimization; supply chain management, demand
forecasting; machine learning, inventory management, dynamic pricing, autonomous transport;
cybersecurity; business resilience.

Mapuna I1. Xmapa
Kuiscokuii nayionanonuii ynieepcumem imeni Tapaca Illeeuenka, Ykpaina
BIIJIMB 3BACTOCYBAHHS IITYYHOI'O IHTEJIEKTY HA OIITUMI3ALIIO
JIOT'ICTUKU TA YIIPABJIIHHSA CKJIAJJAMHA
YV emammi 0ocnioocyemocs ponv wmyunozo inmenexmy (L) y cgepi nocicmuxu, 30kpema
tl020 mpaHchopmayiinull 6niue Ha ONMUMI3AYII0 CKIAOCbKUX NpOYecis, YNPAeIinHie NAHYISAMU
nocmavaunHs ma cmpameziune yxeanienus piwienv. llokazano, wo mexnonoeii LI 3a6e3neuyromo
asmomamu3ayilco pymuHHUX Npoyecie, NPOSHO3Y8AHHS NORUMY, ONMUMI3AYII0 MPAHCNOPMHUX
Mapupymie ma 6npoBAONCeHHS OUHAMIYHO20 YIHOYMBOPEHHS, WO 6 KOMNIEKCI Niosuuye
ehekmuenicms, 3HUINCYE BUMPAMU MA 3MIYHIOE KOHKYPEHmMOCnpomodichicms. [losedeno, wo LI
00360.15€ 30TUCHIOBAMU MOYHIULE NPOSHO3YBAHHA NONUMY 3A80AKU 0OPOOYT 8eNTUKUX MACUBIE OAHUX,
VPAXy8aHHIO CE30HHUX KOJIUBAHL MA NPOSHO3Y8AHHI0 NOBEOIHKU CHONCUBAYIB, WO 3HUNCYE DUSUKU
Oeghiyumy 4y HAOIUWKY MOBAPIB. Aleopummu MauUHHO20 HABYAHHS MA NPEOUKMUBHA AHATIMUKA
niOBUWYIOMb piGeHb KOHMPOIIO 3ANACi8, d MEXHON02Ii KOMN 10mepHo20 30py YOOCKOHANIOIONb
asmomamu3ayiro cKiaoie WiIAXoM BUsEIeHHs NOWKOONCEHUX NPOOYKMIe 1 3abe3neyeHns KOHmpoio
saxkocmi. Taxooe nokazano sacmocyeanns LI 6 ynpaeninni mpancnopmom, 30Kpema 8UKOPUCMAaHHs
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ABMOHOMHUX mMpaHcnopmuux 3aco6ie ma GPS-wapwpymuzayii, wo cnpuse cKoOpoueHHio udacy
00CMasKu, 3MEHWEHHIO CNONCUBAHHA NATILHO20 MA NIOBUWEHHIO DIBHA 3A0080]IeHOCMI KIIEHMIE.
Lunamiune yinoymeopenHs HA OCHOBI AHANI3Y 6 PedCUMi peanbHo20 4acy 3abe3neuye UKy
aoanmayiro 00 PUHKOBUX YMOS. Y cmammi maxodic po3ensaHymo Kilouos8i GUKIUKU GNPOBAONCEHHS
LIII, 30kpema sucoki eumpamu, nompeoy y K8anihiko8aHoMy NePCOHANL, NUMAHHS KibepbesneKku ma
saxucmy oanux. Inmeepayia LI 6 nocicmuuni mepedici nepedbauae K 6HYMpPIUWHIO ONMUMI3AYITO,
MakK i po36UMOK 306HIUHIX NAPMHEPCME, WO 3a0e3nedye CmIUKiCmy Y MIHAUBUX PUHKOBUX YMOBAX.
Ipaxmuuna 3Hauumicmes 00CAi0NHCEHHA NOAAAE 8 HAOAHHT KOMNAHIAM IHCMPYMeHmi8 01 po3poOKuU
cmpameeiil yugposoi mpancpopmayii nocicmuxu Ha ocnosi LI, wo cnpusmume eHyuKOMY
VAPAGNIHHIO pecypcamu, pO36UMKY OMHIKAHANbHUX 3aKVNigenb ma e@ekmusHOMY 3HUINCEHHIO
pusuxie. Ilpocnosu exaszyromv Ha 3HauHe 3pocmanusa eukopucmawHna LI y nocicmuyi ma
MapkemuHey, npudomy odikyemocs, wo 00 2030 poky enobanvnuti punox LI y nocicmuyi cacue 36
mapo oon. CILIA. Pezynomamu nioxpecniooms iHHogayivunut nomenyian LI y 3abesneuenni
CMano2o po3eumKy, NOKpaweHHi 00CIY208Y8aHHs KIIEHMI8 MA 3MIYHEHH] KOHKYDEHMHUX NO3UYIU
2100a1i308aHIl eKOHOMIYI.

Kniouosi cnosa: wmyunuii inmenekm, ONmMumizayisi J02ICIMUKY, YNPABIIHHA CKIAOOM,
JIGHY02 NOCMAYAHHS, NPOSHO3YBAHHA NONUMY, MAWUHHE HAGYAHHSA, A6MOMAMU3ayis;, OUHAMIYHE
YiHOymeopenHs, Kibepbesneka, KOHKYPEeHMOCAPOMONCHICMb, CMIUKICMb Oi3Hec).

Introduction. The relevance of using Artificial Intelligence (Al) in the field of logistics is
driven by the increasing demands for speed and accuracy in process execution due to market
dynamics. Al provides new tools for forecasting market trends, improving the accuracy of
warehouse operations management, and optimizing delivery routes. This enables logistics
companies to adapt quickly to changes, ensuring competitive advantages at the global level.
However, the application of Al also raises a number of challenges, such as cybersecurity issues,
data privacy, and the need for significant investments in technological infrastructure.

Methodology. The research is based on the analysis of literary sources, statistical data, and
examples of Al applications in logistics. Methods of content analysis and comparison of the
efficiency of various Al-based technological solutions for logistics process optimization are used, in
particular, methods of demand forecasting, inventory management, route optimization, and the
implementation of unmanned vehicles.

Main Sections

1. Demand Forecasting: Al is capable of processing large volumes of information to predict
market needs, which reduces warehouse storage costs and improves the accuracy of supply
planning.

2. Inventory Management: The use of machine learning algorithms for data analysis allows
for more accurate determination of optimal inventory levels, automation of order processes, and
reduction of the risk of shortages or overstocking.

3. Transport Route Optimization: Al provides dynamic management of routes and traffic
flows, taking into account weather conditions, traffic jams, and other factors, positively influencing
the timeliness of delivery.

4. Unmanned Transport: The introduction of autonomous vehicles reduces the human factor
in logistics operations, increasing the safety and accuracy of deliveries.

5. Dynamic Pricing: Al algorithms allow companies to adapt product prices in real time,
increasing their competitiveness.

Scientific novelty. The novelty of this research lies in a comprehensive approach to
analyzing the impact of Al on the optimization of logistics processes. The article examines the
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effect of Al on the efficiency of logistics and warehouse management, as well as highlights key
innovative technologies that contribute to enhancing companies’ competitiveness in the market.

Practical significance. The obtained results can be used by companies to develop strategies
for implementing Al in logistics, which will help improve inventory management, optimize delivery
routes, reduce costs, and increase customer satisfaction. The implementation of Al in warehousing
processes will enhance the accuracy of demand forecasting, ensuring adaptation to changing market
conditions and strengthening competitive positions.

Research results. The relevance of applying artificial intelligence in logistics systems is
determined by the constantly changing market environment and the increasing complexity of tasks
in this sector. One of the main challenges is the optimization of inventory management,
transportation routes, and production planning under conditions of demand uncertainty and
unpredictable market changes. Given the growing global competition, companies need to ensure the
adaptability of logistics systems to respond quickly to changes in the production environment in
order to remain competitive [7].

At the same time, the implementation of such technologies based on artificial intelligence
requires overcoming a number of problems, including the complexity of deployment and the high
costs of technological solutions. Data privacy protection and cybersecurity are also significant
factors. Therefore, the main task is to balance the need for logistics optimization with the resolution
of technical issues to ensure effective and sustainable functioning of logistics processes [5].

Logistics covers all stages of supply chain management: from the procurement of raw
materials to the delivery of finished products to consumers. The integration of artificial intelligence
into these processes can significantly reduce operational costs and increase productivity. To achieve
these results, enterprises need digital transformation, automation of logistics and production
processes in order to optimize efficiency [1].

Currently, artificial intelligence is already actively applied in logistics planning, and its
further integration into delivery and distribution is expected. The use of Al in logistics planning
enables companies to forecast demand in real time, significantly reducing the probability of errors
compared to traditional methods [7].

The most widespread Al-based planning tools include Al consulting, AI/ML solution
development, data science, as well as machine learning and artificial intelligence platforms.

Supply chain optimization through AI enables real-time demand analysis, allowing for
dynamic adjustments of supply planning parameters, thus optimizing the entire supply chain and
minimizing costs through more efficient resource utilization [5].

In the field of warehouse management, innovative Al-based solutions increase the efficiency
of supply chain management. Forecasts indicate growth in the warehouse robotics market in the
future, driven by the ability of such technologies to improve the efficiency of logistics operations.

Artificial intelligence is also used to detect product damage, providing visual inspection and
identification of damaged goods in warehouses. Computer vision technologies enable quality
control, increasing the level of warehouse automation.

Predictive maintenance allows for forecasting potential equipment failures by analyzing
real-time data. Using machine learning tools, it is possible to identify patterns in sensor data, which
ensures timely responses and prevents downtime caused by technical failures.

Unmanned transport has the potential to significantly transform the logistics sector, as it
reduces dependence on drivers and optimizes fuel consumption. With Al, autonomous vehicles can
increase the efficiency and safety of transportation.

Dynamic pricing is a process in which prices are determined in real time, considering
current demand and market conditions. Machine learning—based software analyzes consumer data
and helps adapt prices according to market trends.
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Route optimization and freight management involve the use of AI models to analyze
existing routes and identify optimal ones. Algorithms such as the shortest path algorithm help
determine the most efficient delivery routes, reducing costs and accelerating delivery. One example
of such a system is the "Smart Roads" platform, which provides real-time information on road
conditions for autonomous vehicles and users [1].

Thus, the potential of artificial intelligence in logistics systems encompasses a wide range of
solutions that allow for improving supply chain management, inventory planning, and logistics
processes overall.

Artificial Intelligence
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Figure 1. The potential of artificial intelligence in logistics systems

The functional role of artificial intelligence in modern logistics has significantly expanded:
from monitoring contracts with carriers and negotiating tariffs to identifying and improving various
links in the supply chain to increase company profitability. With the growing use of Al and machine
learning methods in logistics and management processes, global supply chains will operate more
efficiently. This growth in the implementation of artificial intelligence will contribute both to the
efficiency of individual companies and to the overall development of the industry [2].

The transformation of the global economy under the influence of information technology
innovations ensures the collection and analysis of environmental data through the global expansion
of multinational companies. Artificial intelligence based on machine learning is becoming a key
tool for solving tasks that are critical for success in today’s market. Another important aspect is the
automation of business processes within the framework of the Industry 4.0 concept, aimed at
modifying mass production through product individualization and market hypersegmentation. In
these conditions, the use of artificial intelligence in strategic management and business processes
becomes an important factor in maintaining competitive positions even in crisis situations [7].

The growing importance of Al for optimizing internal company processes increases the need
for investment in this area. In an unpredictable market, companies are forced to rethink their goals
and business models, which stimulates the search for new approaches to optimizing limited
resources and increasing flexibility to counter external challenges [4].

Research on the use of artificial intelligence in business practice indicates its potential for
improving management efficiency, particularly through the analysis of the advantages and
disadvantages of modern technologies. To determine the priority of these technologies, it is
important to systematize the core competencies, updating them in accordance with current trends in
the competitive market.
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Figure 2. Proportion of companies using ai technologies, by enterprise size in eu countries,
and by number of integrated technologies in 2021, %

The innovative potential of artificial intelligence opens new opportunities for the
development of internal processes, particularly in strategic management. Al enables more effective
decision-making through market analysis, customer segmentation, risk management, and supply
chain management, ensuring more accurate and faster real-time data analysis. This technology helps
identify both advantages and risks that often remain unnoticed with traditional approaches such as
SWOT analysis, Porter’s Five Forces, or the McKinsey 7-S model [3].

At the same time, the use of artificial intelligence requires consideration of aspects such as
data quality, confidentiality, and security. It is important to ensure that the data used for machine
learning is accurate and reliable.

The use of artificial intelligence technologies among companies, according to Eurostat data
for 2021, indicates a higher frequency of Al application in large companies compared to small and
medium-sized enterprises. In 2021, 6% of small businesses, 13% of medium-sized businesses, and
28% of large businesses already used Al. This difference can be explained by the scale of Al
implementation and the ability of large companies to gain greater benefits from such investments
[5].

Marketing also benefits significantly from Al adoption, as the main goals of marketing —
understanding customer needs, developing appropriate products, promotion, and competition — are
greatly enhanced by AI tools. In 2021, the global AI in marketing market was valued at
15.84 billion USD, and forecasts suggest that this figure will reach 107.5 billion USD by 2028 [3].

Innovative Al-based solutions allow organizations to obtain up-to-date information for
informed decision-making in dynamic environments. For example, the use of frameworks such as
Bayesian learning helps better predict customer responses to marketing campaigns.

In 2022, Al technologies were already used in 35% of companies, and 42% planned to
implement them in the future. Among the industries most transformed by Al the sales sector leads,
where progressive companies actively apply Al solutions to maintain competitive advantages.

Al-based software effectively adapts marketing content and advertising to customer needs
by analyzing their behavior and identifying patterns. For example, Al-based bots can automatically
adjust content according to user interests, ensuring fast and personalized interaction at any time of
day [3].

This approach contributes to sales optimization and customer relationship management
through CRM systems such as PipeDrive, Zoho, and Salesforce. Al enables the integration of data
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from different departments, promoting better management decision-making and strategy
implementation [2].

Predictive analytics based on Al makes it possible to forecast future sales by analyzing large
volumes of data and identifying patterns. This increases the accuracy of forecasts, allowing
managers to better plan performance indicators for further development [4].

Artificial intelligence, combined with automation, can contribute to long-term profit growth.
According to Hubspot, 61% of companies that achieved their sales goals use automation in their
processes, which increases efficiency and frees human resources for more complex tasks [1].

However, the integration of Al into a business model may be accompanied by difficulties if
important factors such as the correct choice of scenarios, data quality, proper staff training, and
others are not taken into account.

Different definitions of supply chains in modern literature have emerged from various
motives, particularly in the context of goods and processes. To better understand this, it is important
to consider the terms "object" and "process." An object is an element or process toward which
activity is directed. A process is a sequence of actions leading to defined results and can be divided
into stages. In light of these definitions, a supply chain can be represented as a set of organizations
(e.g., manufacturing, warehousing, logistics) that collaborate to deliver goods from the source of
raw materials to the end consumer.

A logistics system (LS) is a complex, dynamic system with subsystems that perform various
logistics functions such as procurement, warehousing, and transportation. Logistic elements and
links form the components of the LS, each carrying out specific tasks in the logistics process,
creating an integrated structure for efficient management of goods and service flows. A logistics
network is a structure containing supply chain details, with connections built on the basis of
logistics flows, while a logistics channel includes intermediaries who transport goods from the
manufacturer to the final consumer [1].

Logistics, according to different levels of involvement (1PL-5PL), varies in the range of
services: from basic transportation services (2PL) to comprehensive management of the entire
supply chain using modern electronic tools (5PL). Higher-level logistics operators, such as 3PL,
4PL, and 5PL, act as integrators of logistics processes and usually serve multinational corporations,
especially in high-tech manufacturing sectors. Supply chain participants are divided into primary,
who directly form business processes, and auxiliary, who support them by providing the necessary
resources and services, including banks and insurance companies. In some cases, a single company
may perform both primary and auxiliary functions, increasing the flexibility of supply chain
management.

The classification by types of logistics (1PL-5PL) covers all levels of logistics support, from
basic transportation to comprehensive logistics management using modern electronic tools. Such
companies, particularly at the 3PL, 4PL, and SPL levels, ensure the integration of logistics
processes, enabling centralized supply chain management and meeting the demands of large
corporations. The main elements of effective management are a systematic approach to building
partnerships, optimization of logistics processes, integration of information flows, and the
development of cooperation strategies among different market participants.

The development of the supply chain management concept emphasizes the importance of
creating alliances to minimize costs and provide maximum benefits to end consumers. With the
shift toward long-term cooperation, the focus has moved from cost minimization to the
development of relationships between partners, which has increased the efficiency of interaction
within the supply chain. This enables companies, during periods of socio-economic crises, to
optimally allocate resources and coordinate their actions to overcome negative consequences.
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Figure 3. Main parts of the supply chain

The application of integration in the supply chain involves combining actions and resources
to create a unified system that ensures the continuity of logistics processes and flows. According to
the European Logistics Association, supply chain management includes the development of
strategy, organizational structures, decision-making, and resource management. It is important to
distinguish between internal integration (aimed at optimizing processes within the company) and
external integration, which involves the use of third-party services, the expansion of partnerships,
and the integration of information technologies.

The introduction of artificial intelligence (Al) into supply chain management has significant
potential for optimizing processes such as demand forecasting, inventory management, and
transportation routing. Through Al it is possible to reduce costs, increase the efficiency of
production processes, and identify patterns and trends in large volumes of data. This allows
companies to respond more effectively to changing market conditions and reduce risks.
Nevertheless, such innovations are associated with challenges, including significant implementation
costs, cybersecurity, and data protection, which are particularly important given the large volume of
information [1].

The implementation of Al in supply chains is accompanied by high costs for equipment,
software development, and staff training, which may be burdensome for companies with limited
budgets. Moreover, the vast amount of collected data poses a potential security threat, as
unauthorized access or cyberattacks may compromise confidentiality and lead to information leaks,
negatively affecting customer trust [2].

The need for qualified personnel to implement artificial intelligence is one of the main
challenges in the logistics sector, as this technology requires specialists with deep knowledge of its
features. Even if a company is ready to invest in training, the development of relevant skills takes
considerable time and effort. According to SymphonyAlI Retail forecasts, Al will remain one of the
main trends in logistics in 2023. It is expected that by 2030, the Al market in logistics will reach 36
billion USD, and the technology will be actively applied in solving key issues such as finding
alternative sources of supply and optimizing inventory management. The use of Al will also
contribute to the development of omnichannel procurement, enabling the rapid analysis of offers
from various online resources and the adaptation of assortments to consumer needs [6].
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Strategic planning plays an important role in the process of integrating artificial intelligence
into the supply chain. Planning involves setting specific goals and strategies that the company seeks
to achieve through the implementation of technology. In particular, Al can be used to improve the
efficiency of the supply chain by automating routine processes, accurately forecasting demand, and
optimizing inventory, which contributes to cost and risk reduction. Data analysis carried out
through Al allows companies to obtain more substantiated insights for decision-making in areas
such as ordering, pricing, and marketing strategy development. Another aspect of strategic planning
is the optimization of resources and reduction of supply chain costs with the help of Al, which
makes it possible to reduce energy, material, and labor use [3].

Ensuring high data quality is a key element for the successful functioning of Al systems in
global supply chains. The more accurate and up-to-date the data, the more effective Al forecasts
and recommendations will be. This requires not only the use of high-quality information sources
(such as inventory, order, and market trend data) but also the application of modern data processing
methods—cleansing, transformation, and analysis. High-quality data helps model processes in line
with market realities, which improves forecasting accuracy and facilitates strategic decision-making
[4].

The availability of qualified specialists in machine learning, data analysis, and natural
language processing is a determining factor for the successful integration of artificial intelligence
into the supply chain. Competent experts must have a strong understanding of the technology and
its capabilities, be able to work with large volumes of data, and implement machine learning
algorithms. Such specialists may include data engineers, analysts, and programmers specializing in
the development of Al systems and algorithms, which enhances company competitiveness [5].

Data security is an important component of the successful implementation of artificial
intelligence in global supply chains. Companies use large volumes of data, which may contain
confidential information about customers and internal processes. To protect this data, it is necessary
to establish and adhere to security policies that include encryption, user authentication, the use of
secure networks, and other measures. Regular security audits make it possible to identify potential
vulnerabilities in a timely manner, ensuring reliable protection of information [5].

Partnership and cooperation are essential for the implementation of artificial intelligence in
supply chains, as it requires interaction with partners, suppliers, and stakeholders. Such cooperation
contributes to the optimization of the supply chain, allowing for the development of joint Al
initiatives, data sharing, and mutual support in risk management [7].

The support of top management is critically important for the successful implementation of
Al in the supply chain. Management provides a favorable environment for the introduction of
technologies, allocates financial resources, and ensures the provision of necessary support for Al-
related projects. Leadership involvement creates an atmosphere of change and engages teams in
actively supporting automation initiatives [3].

Step-by-step implementation of Al is a practical approach that allows for gradual learning
and adaptation to new technologies. By starting with small projects, companies can quickly assess
the effectiveness of Al in specific processes and then expand project scope. This approach
minimizes risks, enabling the gradual introduction of Al into broader areas of activity [3].

Monitoring and evaluation of results are important components of Al implementation, as
they allow for the systematic study of the technology’s impact on the efficiency and productivity of
the supply chain. The analysis of achieved results helps organizations identify aspects of
implementation that require improvement and adjust strategies in a timely manner. It is important to
consider factors such as cost savings, product quality, and customer satisfaction to assess the extent
to which Al contributes to achieving key objectives [3].
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Procurement logistics is a fundamental component for companies of all sizes, including
small and medium-sized enterprises. It covers processes of sourcing and supplying goods, inventory
management, and communication with suppliers. The use of Al in procurement logistics helps
simplify these processes, ensuring timely product supply and inventory optimization.

The use of information systems and software is an integral part of modern procurement
logistics, enabling automation of purchasing processes, inventory management, and quality control.
One popular platform is Shopify, which combines e-commerce functions with a point-of-sale (POS)
system, synchronizing inventory levels in real time across all sales channels. Shopify provides
convenient tools for sales tracking and analytics, helping companies monitor performance and adapt
to customer needs through personalized marketing. In addition, the platform supports various
payment methods and integrations for additional functions such as accounting and delivery, making
it a universal solution for businesses of any size [5].

Demand forecasting is an important component of effective inventory management,
reducing the risks of shortages or overstocking. Through methods such as regression analysis and
machine learning, companies can plan purchases more accurately, taking into account product
seasonality and market demand. This helps companies save warehouse resources and reduce costs
associated with maintaining surplus goods.

Data analysis is another important tool that allows for identifying demand patterns and
planning optimal inventory volumes. By using various data analysis software packages, companies
can effectively minimize the risks of losses associated with shortages or surpluses of goods.
Understanding trends and forecasts ensures timely procurement, maintaining a balance between
available stock and product demand.

Optimization of transportation routes and warehouse locations is also a crucial aspect of
ensuring an efficient logistics network. Selecting optimal delivery routes and warehouse sites,
considering transport accessibility, logistics costs, and customer locations, contributes to cost
reduction and improved service quality. The use of GPS routing, mathematical programming, and
other tools allows companies to ensure fast and accurate delivery of goods, positively influencing
reputation and customer loyalty.

Transportation management systems (TMS), decision support systems (DSS), and supply
chain management systems (SCM) are automation technologies that help companies manage
logistics flows and product distribution processes. The integration of these tools not only increases
the efficiency of logistics operations but also ensures quality control and optimization of business
processes in a rapidly changing market [7].

Procurement logistics is a key element of successful company operations, as it ensures the
efficiency of purchasing and logistics processes, maintains product quality, and optimizes costs.
The flexibility of procurement logistics allows companies to adapt to changes in demand and
market conditions, which is important for maintaining competitive advantages and ensuring stable
market development.

The advantages and risks of implementing new solutions are also an important aspect to be
evaluated. The main advantages may include cost savings, increased productivity, improved service
quality, and competitive advantages. However, the implementation of new technologies is also
accompanied by risks such as high costs, technical difficulties, potential impacts on employees, and
compatibility issues with existing systems. This underlines the importance of conducting detailed
analysis before implementation to minimize potential risks and determine optimal ways of
integrating new solutions into company business processes.

The configuration of the supply chain network covers the stages from production to final
consumption, where each component plays a role in ensuring efficiency. Considering costs and
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overall productivity of the network is crucial when forming the supply chain structure, as these
factors determine the ability to achieve competitive advantages and reduce supply cycles.

The types of relationships among supply chain participants vary from fully controlled to
uncontrolled, depending on the level of management and monitoring by the central enterprise.
Central enterprises aim to establish relationships that allow for effective control of goods and
service flows. However, full control is not always possible, making it important to build flexible
partnerships that help maintain stability throughout the supply chain.

Uncontrolled relationships are those that the central company decides not to manage,
acknowledging the limitations of its resources or relying on other participants. They provide
flexibility and expand the autonomy of the supply chain, reducing the administrative burden on the
central company. Relationships beyond the supply chain, such as cooperation with providers of
financial or technical services, also affect efficiency, even if such actors are not direct participants.

Such differentiation in managing participants contributes to the adaptability of the supply
chain, allowing the central company to optimally allocate resources, coordinate actions, and reduce
risks. In modern conditions, supply chains are complex systems with numerous participants
interacting through multiple channels. This increases the complexity of management, as it is
necessary to balance cost minimization with a high level of service.

Uncertainty in the supply chain is inevitable; therefore, when designing it, it is important to
provide opportunities to mitigate the influence of external factors such as demand fluctuations or
changes in supply. Additionally, conflicts of interest among participants may arise when, for
example, a manufacturer seeks to increase production volumes to reduce costs, while a distributor
may prefer smaller batches to lower warehousing costs. Reconciling these interests helps avoid
conflicts and supports effective supply chain functioning.

The integration of artificial intelligence into logistics processes contributes to solving many
tasks such as demand forecasting and strategic planning. Thanks to Al, companies can adapt more
quickly to market changes and achieve more reliable and resilient supply chains. The
implementation of such approaches increases productivity and improves risk management, which is
important for gaining competitive advantage in the global market.

Automation and information technologies play an important role in achieving these goals.
For example, the use of electronic inventory management systems (EIMS), such as Shopify POS,
allows for real-time stock control and synchronization of data across different sales channels,
increasing accuracy and service speed. Demand forecasting based on machine learning methods
also allows for more precise procurement planning and reduces the risk of product shortages.

Effective planning of transportation routes using mathematical algorithms and routing
technologies such as GPS makes it possible to reduce logistics costs while ensuring fast delivery,
which positively affects customer satisfaction. Optimal warehouse locations also contribute to
improved logistics networks by reducing transportation costs and providing quicker access to
customers.

Automated systems such as DSS and SCM (decision support and supply chain management
systems) make it possible to automate planning and distribution processes, increasing company
efficiency. The integration of artificial intelligence into supply chains helps optimize processes,
making logistics more reliable and flexible.

Conclusion. The implementation of artificial intelligence and information technologies
allows businesses to significantly optimize logistics processes, ensuring a more reliable and
efficient supply chain. The integration of such technologies contributes to improved customer
service quality and enables companies to make better use of their resources while remaining
competitive in the market.

106



ISSN 2786-5398 CYYACHI TEHJEHIIII TA
KypHaa cTpaTeriYyHuX eKOHOMIYHHX ITPOBJIEMM YIIPABJIITHHA
Jocaikenb, Ne 3(26), 2025

References Jlirepatypa
1. Dolhaia, S. (2019). Shtuchnyi intelekt u lohistytsi ta| 1. Jlonras C. Iltyuynuii iHTENEKT Yy
vantazhnykh perevezenniakh [Artificial Intelligence in|norictuiii Ta BaHTaXHUX IEPEBE3CHHSX.
Logistics and Freight Transportation]. Logist.Today:|Logist. Today: Be6-caiir. 2019. URL:

website. URL: https://logist.today/dnevnik logista-
uk/2019-12-22/iskusstvennyj-intellekt-v-logistike-i-
gruzovyh-perevozkah-2/ [in Ukrainian].

2. Eurostat  (2022). Smart technologies in EU
enterprises: Al and IoT. ec.europa.eu: website. URL:
https://ec.europa.eu/eurostat/web/products-eurostat-
news/-/ddn-20220609-1.

3. DevOps Market — Global Growth Drivers &
Opportunities 2028. Markets and Markets: website.
URL: https://www.marketsandmarkets.com/Market-
Reports/devops-market-824.html.

4. Symphony Al (2018). Study Shows Half of Retail
Leaders Are Embracing Al to Transform the Supply
Chain. URL: https://www.symphonyai.com/news/
retail-cpg/study-shows-half-of-retail-leaders-are-
embracing-ai-to-transform-the-supply-chain/

5. Accenture (2023). Case Study. A forward-looking
supply chain using demand forecasting. Tomorrow’s
demands, forecasted today. URL: https://www.
accenture.com/pl-pl/case-studiesnew/supply-chain-
operations/forward-looking-supply-chain.

6. Foxconn Technology Group (2021). Foxconn
Announces FOXCONN NxVAE, Unsupervised
Learning Al Technology. URL: https://www.foxconn.
com/en-us/press-center/events/csr-events/533.

7. Nissan Motor Corporation (2023). Nissan
Yokohama Lab: Where Al and cars meet. URL:
https://www.nissan-global.com/EN/STORIES/
RELEASES/nissan-yokohama-lab/.

8. Watson, M. (2021). Supply Chain Network Design.
In: Design and Development of Knowledge-Based
Systems, P. 38—41.

9. Malhotra, M. K., Sharma, S. (2022). Logistics and
Supply Chain Management. European Journal of

Operational Research, Vol. 285, Iss. 3, P. 1124-1135.
107

https://logist.today/dnevnik logista-
uk/2019-12-22/iskusstvennyj-intellekt-v-
logistike-i-gruzovyh-perevozkah-2/

2. Smart technologies in EU enterprises: Al
and IoT. ec.europa.eu: BebG-caiit. 2022.
URL.: https://ec.europa.eu/eurostat/web/
products-eurostat-news/-/ddn-20220609-1.
3. DevOps Market — Global Growth Drivers
& Opportunities 2028. Markets and
Markets: BeOG-caiit. URL: https://www.
marketsandmarkets.com/Market-
Reports/devops-market-824.html.

4. Study Shows Half of Retail Leaders Are
Embracing Al to Transform the Supply
Chain. Symphony AI: Be6-caiit. 2018. URL:
https://www.symphonyai.com/news/retail-
cpg/study-shows-half-of-retail-leaders-are-
embracing-ai-to-transform-the-supply-
chain/

5. Case Study. A forward-looking supply
chain  using demand forecasting.
Tomorrow’s demands, forecasted today.
Accenture:  BeG-cait.  2023.  URL:
https://www.accenture.com/pl-pl/case-
studiesnew/supply-chain-
operations/forward-looking-supply-chain.
6. Foxconn Announces FOXCONN
NxVAE, Unsupervised Learning Al
Technology. Foxconn Technology Group:
BeO-cait. 2021. URL: https://www.
foxconn.com/en-us/press-center/events/cst-
events/533.

7. Nissan Yokohama Lab: Where Al and
cars meet. Nissan Motor Corporation: BeO-
caifr. 2023. URL: https://www.nissan-
global.com/EN/STORIES/RELEASES/niss
an-yokohama-lab/.

8. Watson M. Supply Chain Network
Design. In: Design and Development of
Knowledge-Based Systems. 2021. P. 38—41.
9. Malhotra M. K., Sharma S. Logistics and
Supply Chain Management. European
Journal of Operational Research. 2022.



ISSN 2786-5398
7KypHaa cTpaTeriyHuX eKOHOMIYHHX
Jocaikenb, Ne 3(26), 2025

CYYACHI TEHJAEHIII TA
MMPOBJIEMHY YIIPABJIIHHS

10. Ponomarov, S. Y., Holcomb, M. C. (2009).
Understanding the concept of supply chain resilience.
International Journal of Logistics Management,
No. 20 (1). P. 124-143. DOI: https://doi.org/10.1108/
09574090910954873.

11. IBM Corporation. Supply Chain Optimization in

the Age of Al IBM: website. URL:
https://www.ibm.com/supplychain/optimization.

12. Yanson, V. (2021). Shtuchnyi intelekt u
transportnii  lohistytsi [Artificial intelligence in

transport logistics]. Lohistyka = Logistics, Ne 3, P. 12—
18 [in Ukrainian].

13. Karpachova, A. I., Besarab, L. V. Intehratsiia
informatsiinykh tekhnolohii u lohistychni systemy
[Integration of information technologies into logistics
systems]. Visnyk Kyivskoho natsionalnoho torhovelno-
ekonomichnoho universytetu = Bulletin of the Kyiv
National University of Trade and Economics, Ne 4,
P. 65-72 [in Ukrainian].

14. Amazon Robotics. Al in Warehousing and Supply
Chains. Amazon: website. URL: https://www.amazon
robotics.com/ai-warehouse-supplychains.

15. Porter, M. E. (2021). Competitive Advantage:
Creating and Sustaining Superior Performance. New
York: Free Press. 496 p.

16. Baker, K., Fusco, S. (2022). Leveraging Artificial
Intelligence in  Global Logistics. Journal of]
Transportation Research, Vol. 12, Iss. 5, P. 204-213.

17. Deloitte. Al and Future of Supply Chains.
Deloitte: website. URL: https://www.deloitte.com/
insights/ai-future-supplychains.

18. Siemens. Intelligent Logistics: Al Applications in
Transportation. Siemens: website. URL:
https://www.siemens.com/logistics-ai.

19. Baum, P. (2022). Novitni tekhnolohii upravlinnia
lantsiuhamy postachannia [The latest technologies of
supply chain management]. Visnyk NTUU "KPI".
Seriia  "Lohistyka" = Bulletin of NTUU "KPI".
Logistics Series, Ne 4, P. 52-59 [in Ukrainian].

108

Vol. 285, Iss. 3. P. 1124-1135.

10. Ponomarov S. Y., Holcomb M. C.
Understanding the concept of supply chain
resilience.  International  Journal  of
Logistics Management. 2009. No. 20 (1).
P. 124-143. DOI: https://doi.org/10.1108/
09574090910954873.

11.IBM  Corporation. Supply Chain
Optimization in the Age of Al IBM:
website.  URL:  https://www.ibm.com/
supplychain/optimization.

12. Slacon B. [Iltyynuit iHTENEKT Yy
TpaHCHOPTHIN Jorictuui. Jlocicmuxa. 2021.
Ne 3. C. 12-18.

13. KaprawoBa A. 1., becapa6 JI. B.
[arerpanist iHpoOpMaLiHHUX TEXHOJOTIH Yy
JIOTICTUYHI cucTteMu. Bicnux Kuiscvkoeo

HAaYioHANbHO20 MOP20BENbHO-EKOHOMIUHO20
yuigepcumemy. 2023. Ne 4. C. 65-72.

14. Amazon Robotics. Al in Warehousing
and Supply Chains. Amazon: website. URL:
https://www.amazonrobotics.com/ai-
warehouse-supplychains.

15. Porter M. E. Competitive Advantage:

Creating and  Sustaining  Superior
Performance. New York: Free Press, 2021.
496 p.

16. Baker K., Fusco S. Leveraging

Artificial Intelligence in Global Logistics.
Journal of Transportation Research. 2022.
Vol. 12, Iss. 5. P. 204-213.

17. Deloitte. Al and Future of Supply
Chains. Deloitte: website. URL:
https://www.deloitte.com/insights/ai-future-
supplychains.

18. Siemens. Intelligent Logistics: Al
Applications in Transportation. Siemens:
website. URL: https://www.siemens.com/
logistics-ai.

19. baym I HogiTHi TEXHOJOT11
VIOpaBIiHHSA  JIAHIIOTAMHA  TIOCTadaHHS.
Bicnux HTYY "KIIIl". Cepia "Jlocicmuxa".
2022. Ne 4. C. 52-59.



ISSN 2786-5398
7KypHaa cTpaTeriyHuX eKOHOMIYHHX
Jocaikenb, Ne 3(26), 2025

CYYACHI TEHJAEHIII TA
MMPOBJIEMHY YIIPABJIIHHS

20. PWC. Digital Transformation in Supply Chains.
PWC: website. URL: https://www.pwc.com/digital-
supplychains.

21. Kagermann, H., Wahlster, W., Helbig, J. (2022).
Recommendations for Implementing the Strategic
Initiative INDUSTRIE 4.0. Final Report of the
Industrie 4.0 Working Group. 2022. 82 p.

22. Prokopenko, O. V. (2023). Systemy upravlinnia
lohistychnymy lantsiuhamy na osnovi shtuchnoho
intelektu [Logistics control systems based on artificial
intelligence]. Visnyk ekonomiky ta upravlinnia
Bulletin of Economics and Management, Ne 2, P. 98—
105 [in Ukrainian].

23. Google Cloud. Leveraging Al for Supply Chain
Resilience. Google: website. URL: https://cloud.
google.com/solutions/supply-chain-ai.

24. Vitlinskyi, V. V., Skitsko, V. I. (2018). Ryzyk-
menedzhment lantsiuhiv postachannia v umovakh
tsyfrovoi ekonomiky [The Risk-Management of
Supply Chains in the Conditions of Digital Economy].
Biznes Inform = Business Inform, Ne 4, P.384-392.
URL: http://jnas.nbuv.gov.ua/article/UJRN-0000900
662 [in Ukrainian].

109

20. PWC. Digital Transformation in Supply
Chains. PWC: website. URL:
https://www.pwc.com/digital-supplychains.
21. Kagermann H., Wahlster W., Helbig J.
Recommendations for Implementing the
Strategic Initiative INDUSTRIE 4.0. Final
Report of the Industrie 4.0 Working Group.
2022. 82 p.

22. IIpokoneHko 0. B. Cucremu
YIpaBIiHHS JOTICTUYHUMHM JIAHIIOTAaMH Ha
OCHOBI  IITY4YHOTO IHTENEKTYy. Bichuk
ekonomixu ma ynpaeninua. 2023. Ne 2.
C. 98-105.

23. Google Cloud. Leveraging Al for
Supply Chain Resilience. Google: website.
URL: https://cloud.google.com/solutions/
supply-chain-ai.

24. Bitnincekuii B. B., Ckinpko B. 1.
Pu3nk-MeHEHKMEHT JIaHIIOTIB IMOCTaYaHHs
B yMoBax LU(POBOI EKOHOMIKH. bizHec
Ingpopm. 2018. Ne 4. C.384-392. URL:
http://jnas.nbuv.gov.ua/article/UJRN-
0000900662.



