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Abstract: This article explores the peculiarities of analyzing and managing logistics 
chains within the context of the active implementation of digital technologies in 
Ukraine’s economy. It examines how the convergence of digital solutions—
particularly the Internet of Things, blockchain, and analytics automation—affects the 
efficiency of logistics processes. The need to integrate modern digital tools into 
logistics chains to maintain the competitiveness of Ukrainian enterprises in the global 
market is identified. An analysis of Ukraine's logistics infrastructure reveals critical 
challenges associated with digital transformation. The article proposes approaches to 
optimizing logistics processes through the adoption of innovative technologies, which 
are expected to reduce costs, increase delivery speed, and improve customer service 
quality. Additionally, the role of state policy and legislative initiatives in supporting 
the digitalization of logistics chains is discussed. 
 
Keywords: logistics, logistics infrastructure, logistics management, digital 
transformation, digital technologies, sustainable development. 
 
 
1 Introduction 
 
The specificity of the current functioning of the Ukrainian 
national economy includes addressing issues related to the 
destructive impact of war on logistics supply chain management. 
Additionally, there is a pressing need to ensure that traditional 
logistics processes comply with the demands of the modern 
market, which is undergoing significant transformation due to 
globalization and the digitalization of economic systems. 
Consequently, optimizing and enhancing business 
competitiveness requires the integration of digital 
technologies—such as blockchain, the Internet of Things, 
artificial intelligence, and analytics automation—into logistics 
chains. The convergence of these technologies fosters 
transparency, speed, accuracy, and adaptability in logistics 
processes. However, the implementation of digital technologies 
in logistics in Ukraine remains at an early stage and is hindered 
by several challenges. 
 
Key obstacles to the digital transformation of logistics chains 
include the underdevelopment of digital infrastructure, limited 
financial resources for investing in modern technologies, and the 
absence of a comprehensive state-level strategy to support 
logistics digitalization. Furthermore, there is a shortage of 
qualified personnel with the expertise to apply digital solutions 
in logistics. This deficit has been exacerbated by wartime 
conditions, making it even more challenging to integrate 
innovative technologies and develop effective logistics chains. 
 
It is also important to highlight the need for a unified legal 
framework to regulate the use of digital technologies in the 
logistics sector. Currently, various barriers arise from legal 
uncertainty, cybersecurity concerns, and data protection issues. 
Additionally, the lack of standardization and uniform protocols 
for operational procedures complicates interactions among 
different stakeholders in logistics processes, resulting in 
inefficiencies and increased costs. 
 
Therefore, it can be concluded that there is an essential need to 
analyze and develop approaches for effective management of 

logistics chains, considering the convergence of digital 
technologies [31]. This would enable the creation of an 
innovative and flexible logistics system that meets the modern 
demands of the digital economy. 
 
2 Literature Review 
 
Modern research in logistics and supply chain management 
highlights the increasing role of digital technologies in 
transforming the industry. Scientific literature addresses the 
digitization of logistics chains through the application of 
technologies such as the Internet of Things, blockchain, artificial 
intelligence, automation, and big data analytics. Specifically, 
studies by I. Arakelova [2], I. Britchenko [4-8], N. Khomiuk 
[18], M. Rudenko [21], and R. Sodoma [29] underscore the 
importance of implementing digital solutions to enhance the 
efficiency and transparency of logistics processes. Notably, the 
integration of the Internet of Things into logistics management 
systems facilitates real-time data acquisition and analysis, which 
contributes to optimizing inventory management, transportation, 
and customer service. 
 
The issue of logistics digitization is also explored in the research 
by M. Dziamulych [9-15], V. Kostiuk [19], V. Sarioglo [22], and 
A. Verzun [32], who examine the challenges and opportunities 
associated with the digital transformation of logistics chains in 
Ukraine. These studies emphasize the need to adapt digital 
technologies to the specific conditions of the Ukrainian 
economy, which faces infrastructural and legal constraints 
exacerbated by the ongoing war. The importance of developing a 
national strategy for logistics digitization, addressing 
contemporary challenges, and integrating Ukrainian enterprises 
into global supply chains is also highlighted. 
 
The implementation of digital technologies in logistics is closely 
tied to the concept of Industry 4.0, as discussed in the works of 
N. Antoniuk [1], S. Filatov [17], I. Mazniev [20], T. 
Shmatkovska [23-28], and other researchers. These studies 
highlight that Industry 4.0 involves the use of interconnected 
systems and automation to enhance the efficiency of production 
and logistics processes. This aspect underscores the necessity for 
an integrated approach to implementing digital solutions, which 
must encompass not only technological elements but also socio-
economic, legal, and organizational factors. 
 
Despite the considerable body of research dedicated to managing 
logistics chains within the context of digital technology 
convergence in specialized scientific literature, there remains a 
need to further develop and refine these studies. A 
comprehensive analysis of the challenges and opportunities 
associated with integrating digital technologies into logistics 
chains in Ukraine is essential, considering both the national 
characteristics of its economic framework and global best 
practices. 
 
3 Materials and Methods 
 
A comprehensive approach employing various general and 
specialized scientific methods was used to address the research 
objectives. The primary methods included comparison, analysis, 
synthesis, as well as abstract reasoning and logical 
generalization. This methodology enabled a thorough 
examination of the challenges associated with managing 
logistics chains amidst the convergence of digital technologies 
and facilitated the formulation of practical recommendations for 
optimizing logistics processes. 
 
Specifically, the comparison method was employed to evaluate 
the level of digitization of logistics chains in Ukraine relative to 
other countries. This method revealed significant differences in 
the approaches to implementing digital technologies and 
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identified which strategies could be effectively adapted to the 
Ukrainian context. 
 
Methods of analysis and synthesis were employed to examine 
the key aspects of implementing digital technologies in logistics 
chains. The analysis facilitated a review of the components of 
logistics processes in the context of their digital transformation. 
This included an examination of existing challenges in the 
digitalization of logistics in Ukraine, such as infrastructural, 
financial, and regulatory barriers. The synthesis method was then 
used to integrate the findings and develop a comprehensive 
strategy for managing logistics chains through digital 
technologies. This approach enabled the formulation of a holistic 
perspective on how the integration of digital solutions can 
enhance the efficiency and flexibility of logistics processes. 
 
The abstract method was applied to develop a theoretical model 
for the digitization of logistics chains. This method highlighted 
the critical elements of digital transformation and created 
conceptual diagrams to illustrate the relationships between 
various components of logistics and digital technologies. The 
use of the abstract method helped avoid excessive detail and 
focus on the fundamental principles and laws underpinning the 
digital transformation of logistics. These principles formed the 
basis for developing recommendations for managing logistics 
chains in the context of digitalization. 
 
At the final stage of the research, the method of logical 
generalization was employed to summarize the results and draw 
conclusions. This method enabled the integration of findings 
from the analysis and synthesis stages, highlighting key trends 
and patterns in the digitalization of logistics chains. 
Consequently, recommendations were developed for advancing 
Ukraine’s logistics infrastructure and implementing digital 
technologies in logistics processes, with consideration of 
national characteristics. 
 
Thus, the application of a defined set of research methods 
facilitated a comprehensive and in-depth analysis of logistics 
chain management within the context of Ukraine’s economic 
digital transformation. 
 
4 Results and Discussion 
 
The analysis and management of logistics chains within the 
context of the active integration of digital technologies in 
Ukraine’s economy present unique challenges. These challenges 
include the need to adapt logistics systems to the dynamic 
changes in the digital environment. Integrating modern 
technologies at every stage of the logistics chain is essential to 
enhance transparency, accuracy, and speed in business 
processes. Concurrently, the analysis of logistics data becomes 
increasingly complex, requiring big data and analytics for 
demand forecasting, route optimization, and inventory 
management. Ukrainian companies face additional hurdles, such 
as limitations in digital infrastructure, insufficient investment, 
and a shortage of qualified personnel, largely due to the 
destructive impact of the war on the national economy. 
Addressing these issues necessitates a new approach to 
managing logistics chains, focused on flexibility and innovation. 
Thus, effective management requires a comprehensive strategy 
that accounts for the features of the digital economy and 
enhances overall enterprise competitiveness [3]. 
 
The convergence of digital solutions significantly transforms the 
management of logistics processes, making them more efficient, 
transparent, and adaptable. This transformation impacts various 
aspects of logistics, from monitoring and control to strategic 
planning and resource optimization. Crucially, these 
technologies do not merely complement existing business 
processes but fundamentally alter them, offering new 
opportunities to boost productivity, reduce costs, and improve 
service quality. A key mechanism of this transformation is the 
increased transparency of logistics chains. Technologies such as 
the Internet of Things and blockchain enable real-time tracking 
of goods, providing a complete view of the condition and 
location of each cargo unit throughout its journey. This shift 

from disparate data sources and accounting systems to a unified 
information platform ensures that logistics operators, 
manufacturers, suppliers, and customers have access to current 
and reliable information. Such transparency helps prevent 
discrepancies and facilitates the quick resolution of supply chain 
issues. The effectiveness of digital solutions is further evidenced 
by the dynamics of investments in Ukraine’s logistics 
infrastructure (Figure 1). 
 

 
Figure 1. Correlative assessment of the dynamics of investments 

in logistics infrastructure in Ukraine for 2018-2021, UAH 
million. 

Source: calculated by the author based on [30] 
 
The figure illustrates that the calculated parameters of the linear 
trend indicate a decrease in the volumes of Ukraine's logistics 
infrastructure during the analyzed period. This decline is 
attributed to the adverse impact of Russian aggression on the 
national economy. Specifically, the absolute decrease in this 
indicator amounted to UAH 8.6457 million. Conversely, the 
analysis of the polynomial trend reveals that the actual annual 
change in financing volume is UAH 245.95 million, with an 
initial reduction of UAH 36.371 million. 
 
Additionally, the consistency of information provided by 
blockchain technology is crucial for enhancing the overall 
efficiency of logistics systems. Traditional systems often 
encounter issues with data disparity and the complexity of data 
exchange between different supply chain participants. Each party 
typically operates its own accounting system, which can result in 
discrepancies and errors due to the varied functionalities of the 
software. In contrast, blockchain offers a single, immutable, and 
secure record of all transactions and events within the supply 
chain. This ensures that all participants have access to the same 
information, fostering trust and collaboration. Such data 
integration helps to reduce reconciliation times, expedite order 
processing, and improve overall efficiency. 
 
Automation of analytics processes plays a crucial role in 
enhancing the efficiency of logistics operations. By automating 
data collection and analysis, logistics companies can swiftly 
respond to shifts in demand, market conditions, or risk 
realization. Specifically, automated systems can process vast 
amounts of data from diverse sources—such as IoT sensors, 
warehouse management systems, and transportation systems—
providing actionable insights for making optimal decisions under 
varying conditions. This capability increases the speed and 
accuracy of decision-making, thereby reducing enterprise costs 
and boosting operational productivity. 
 
Another key aspect of this process is resource and process 
optimization. The convergence of digital solutions enables more 
effective planning and utilization of resources, including 
transportation, warehouse space, and labor. For instance, data 
gathered via IoT sensors can be used to optimize delivery routes, 
minimize downtime, and ensure efficient vehicle loading. 
Additionally, automated analytics can forecast demand, 
determine optimal inventory levels, and guide timely stock 
replenishment decisions. This approach helps prevent 
overstocking, which ties up capital, and avoids market shortages. 
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Furthermore, the integration of digital solutions enhances the 
flexibility and adaptability of logistics chains. The modern 
market is characterized by high dynamism and unpredictability, 
necessitating rapid adaptation by companies. IoT technologies 
and automated analytics enable logistics operators to adjust plans 
and routes promptly in response to real-time conditions, such as 
traffic congestion, customs delays, or fluctuations in demand. 
This results in minimized operational delays, optimized costs, 
and timely delivery of goods. 
 
An essential aspect of the impact of the convergence of digital 
solutions is the improvement of interaction between participants 
in the logistics chain. It is known that traditional logistics chains 
are often characterized by a complex structure with many parties 
involved, including manufacturers, suppliers, transport 
companies, warehouses, distributors, etc. Each has its processes, 
systems, and requirements, which can complicate the exchange 
of information and the coordination of actions in moving goods 
and services. However, digital technologies provide a single 
platform for data exchange and commercial interaction between 
parties, which facilitates better coordination. As a result, all 
supply chain participants get the opportunity to achieve more 
effective management of logistics processes. 
 
It is important to note that the convergence of digital solutions 
also contributes to reducing enterprises' operating costs. 
Automation and digitization of business processes can minimize 
manual labor and errors while accelerating order processing. For 
instance, automated warehouse management systems can 
optimize inventory placement, decreasing the time required to 
locate and prepare goods for shipment. This efficiency reduces 
logistics operation costs and enhances personnel productivity. 
Additionally, digital solutions facilitate the reduction of paper 
document handling and associated expenses, leading to more 
efficient and environmentally responsible logistics management. 
 
Another benefit of digital convergence is the enhancement of 
customer service. In the current market, customers expect timely 
and reliable delivery from logistics providers, along with real-
time order tracking. IoT technology enables customers to receive 
up-to-date information about delivery status, boosting their trust 
and satisfaction. Furthermore, automated analytics systems can 
forecast delivery times with greater accuracy by considering 
various factors. This capability allows for more realistic delivery 
time estimates and improves overall service quality. However, it 
is noteworthy that following the onset of Russian aggression in 
2022, the volume of investments by Ukrainian companies in 
logistics digitalization decreased (Figure 2). 
 

 
Figure. 2. Volumes of investments in digital software solutions 

by logistics companies of Ukraine for 2020-2023, in million 
UAH. 

Source: [30] 
 
As shown, in 2022, the volume of investments by Ukrainian 
logistics operators in digital technologies nearly halved, 
decreasing from UAH 1,130.3 million to UAH 612.7 million. 
However, with the stabilization of the market situation in 2023, 
expenditures on digitalization increased to UAH 821.4 million. 
Although this figure has not yet reached pre-war investment 
levels, it indicates that the need to enhance the efficiency of 

supply chains through digital solutions remains highly relevant 
for Ukrainian operators. 
 
Ultimately, the convergence of digital solutions enhances the 
resilience of logistics chains against external challenges and 
risks. Modern supply chains are subject to numerous threats, but 
companies can anticipate potential risks and implement 
preventive measures thanks to big data analytics and automated 
monitoring systems. As demonstrated in practice, these systems 
can suggest alternative delivery routes in the event of obstacles, 
ensuring supply continuity and mitigating the negative impact on 
business. Based on this convergence, methods for minimizing 
risks associated with the integration of digital technologies into 
supply chains can be determined (see Table 1). 
 
Table 1: Methods of minimizing the risks of digital logistics 

The main risks in logistics Risk minimization measures in digital 
logistics 

Spoilage of cargo, total or partial loss of 
consumer properties or product type 

Marking of cargo with special sensors that 
determine temperature, humidity and other 

transportation parameters online 

Loss of cargo, theft, shortage, mistaken 
shipment to third parties, late delivery 

Digital coding, which makes it possible to 
enter all the necessary information into the 

marking of the cargo and track it 
anywhere in the traffic 

Improper preparation of accompanying 
documents, inability to clear cargo 

Electronic customs, preventing documents 
from entering the database and detecting 

errors even before the cargo has left 
Disclosure of trade secrets or confidential 

information 
Coding of information in digital 

transmission channels 

Environmental risks due to violations of 
the rules of transportation and storage of 

goods 

Equipping vehicles with "cloud" 
technology programs makes it possible to 

minimize or eliminate empty mileage. 
Ecology 

The risk of civil liability for causing 
damage to third parties, traffic accidents 

The use of RIO-type programs enables 
drivers to use the most convenient, safe 
vehicle control parameters, taking into 
account road conditions. Unmanned 
control. Delivery of goods by drones 

Reputational risks, freedom from 
corruption, careful selection of partners 

Transparency of contracts, verification of 
documentation 

Source: [17] 
 
Thus, the convergence of digital solutions directly enhances the 
efficiency of logistics processes through several key 
mechanisms. It increases the transparency and reliability of data, 
improves interactions among supply chain participants, 
optimizes resource utilization, and reduces operational costs for 
businesses. Consequently, these advancements contribute to the 
development of more flexible, adaptive, and sustainable logistics 
systems, capable of effectively addressing modern market 
challenges and maintaining high levels of business 
competitiveness. 
 
5 Conclusion 
 
Thus, we conclude that the convergence of digital technologies 
is a critical factor in enhancing the efficiency of logistics chains 
in Ukraine. Integrating solutions based on the Internet of Things, 
blockchain, and automation improves transparency, optimizes 
inventory management, and ensures flexibility in responding to 
market changes. This is essential for Ukrainian logistics 
companies aiming to boost their competitiveness amid the 
ongoing conflict and the broader digital transformation of the 
economy. 
 
However, the successful implementation of digitalization in 
logistics requires robust support from the government. The role 
of state policy is pivotal in this context. The government should 
provide a supportive regulatory environment, promote the 
development of digital infrastructure, and encourage innovation 
within the logistics sector [33]. This includes developing 
regulations that govern the adoption of digital technologies and 
creating incentives for businesses to invest in these solutions. 
Additionally, government support for the education and 
development of digital skills is crucial for training qualified 
personnel capable of effectively utilizing new technologies. 
 
A comprehensive approach is necessary to optimize logistics 
processes, which includes implementing advanced supply chain 
management systems that leverage big data and analytics for 
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demand forecasting and route optimization. The development of 
integrated platforms for data exchange among logistics chain 
participants will enhance coordination and reduce operational 
costs. The active use of blockchain technologies is also 
recommended to ensure transparency and security in supply 
chain operations. Therefore, the successful digitization of 
logistics chains in Ukraine can only be achieved through 
coordinated efforts between businesses and the government. 
Integrating modern digital technologies into logistics will enable 
optimized processes, reduced costs, and sustained national 
economic development amidst digital transformation. 
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