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This study investigates approaches to the forma-
tion of the digital economy and their impact on the
management system at a transportation enterprise.
Under martial law, transportation becomes a means
of implementing production relations in the econom-
ic environment. Transportation of goods and passen-
gers by land transport is an element of the activation
of the economic system, the digitalization of which is
a lever for modernizing productive forces and relevant
production relations. The task addressed is related to
determining the impact of digital technologies on the
management system at a transport enterprise.

Studying the economics of digitalization makes
it possible to identify the accents and components of
the management system at various enterprises, and
transport enterprises in particular. Such research is
necessary to outline the conditions for management
improvements and the economic system of digitali-
zation of the transport industry. Understanding the
directions of using digitalization is useful in modern-
izing the managerial and economic levers of influence
on profit. Such directions are the use of artificial intel-
ligence, information technologies, telecommunica-
tions gadgets, social media, and various applications,
as well as electronic document management. These
levers are actively used in the activities of transport
companies. Thus, the current study is aimed at identi-
Jying the most indicative directions in digitalization to
understand their nature and the consequences of their
application in the practice of transport enterprises.

Conclusions from the study make it possible to
understand the essence of the digital economy and the
conditions for its use in the formation of various types
of systems, including management systems. An enter-
prise was chosen as an example, on the basis of which
a multifactor regression analysis was conducted. The
results of this analysis highlight the conclusion that
digitalization does not actively affect the profitabili-
ty of the enterprise and is a factor that indirectly pro-
vides the company’s income

Keywords: digitalization, digital technologies,
artificial intelligence, management system, transport
industry

u] =,

Received 03.09.2025

Received in revised form 06.11.2025
Accepted 13.11.2025

Published 30.12.2025

1. Introduction

The evolution of the world economy largely depends
on the state of international trade and other relations; this
highlights the central role of transport, which ensures the
uninterrupted movement of goods, passengers, baggage, and
mail. The pace of transport development was so high that the
achieved changes can be compared in scale with the progress
over the entire previous history of the growth of the industry.
The rapid technological progress that began in the mid-twen-
tieth century and went down in history as the “transport
revolution” was of decisive importance for the development
of modern transport. Within the framework of the latter,
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the “container revolution” was defined as a separate, special
phenomenon, which served as a certain starting point for the
further accelerated progress of all types of transport. The
nature and essence of technologies have also changed sig-
nificantly: from industrial to digital. And whereas containers
have changed the content of transport, digitalization changes
the content of the transport service itself.

There are processes of facilitating and reducing the cost
of all links in the process of delivering general cargo from
the manufacturer to the consumer. Delivery times have been
reduced, and cargo safety has improved, which has also con-
tributed to a decrease in the price of industrial products. The
use of special gadgets that track cargo and their location in




the warehouse has simplified logistics operations. The use of
special software has made it possible to automate logistics
operations and simplify their use at transport enterprises.

The management system of a transport enterprise can
also be digitalized. Approaches to digitalization are different
for different management functions. Thus, most planning
processes are carried out with the active participation of
artificial intelligence (AI). The organizational function also
involves the use of information technology (IT) to determine
the organizational structure of the enterprise and establish
connections between different departments. The implemen-
tation of the motivational function, especially material incen-
tives, also involves the use of applications that calculate the
size of bonuses and premiums. Coordination, as a manage-
ment function, can be digitalized by using special document
flow between individual employees of the company. The
control function is also subject to digitalization as tracking
the compliance of plans with the results of activities.

Thus, the relevance of this research area is predeter-
mined by the fact that in the era of the development of digital
systems at transport enterprises it is necessary to form a
management system that would allow them to be mobile and
perform all management functions in the domain of digital
technologies.

2. Literature review and problem statement

Study [1] highlights the aspects of the formation of a na-
tional digital policy and the strategic framework for artificial
intelligence in a security economic system. The directions
of digitalization and its limits for monitoring the security
framework are determined when the qualitative indicators of
digitalization should be aimed at protecting business entities
and not harming them. However, issues related to the devel-
opment of the directions of influence of digital technologies
on the management system of a transport enterprise remain
unresolved. An option for overcoming the relevant difficul-
ties may be the development of directions for optimizing
digital solutions at transport enterprises.

Work [2] defines the process of managing the information
potential of an energy enterprise and forming a model of its
digital behavior. Issues of digital risks are highlighted that
have a certain impact on the management and productive
indicators of the activities of specific enterprises. Technol-
ogies and processes that may depend on the digitization of
economic phenomena are determined. In addition, the issues
of strategic and operational governance based on digital
approaches at energy sector enterprises are outlined. The
aspects of the impact of digital risks on Ukrainian enterpris-
es in various industrial sectors are unresolved. The solution
to this situation has the following basis: it is fundamentally
impossible to single out the directions of digitalization and
determine them statistically.

Paper [3] examines the features of innovative approaches
to project financial management in the context of digitaliza-
tion. These aspects are considered as factors for increasing
the efficiency of decision-making and improving the com-
petitive advantages of specific enterprises. The advantages
and disadvantages of digitalization of project management
are highlighted. A forecast for the use of digital technologies
for 2026-2030 has been formed, which can be basic, optimis-
tic. and pessimistic. Project issues regarding digitalization
should be prospectively studied because a management proj-

ect can solve specific problems regarding the implementation
of specific solutions.

In paper [4], a study on digital systems in the activities
of small and medium-sized businesses organized by women
is reported. The process of women’s understanding of digital
transformations is assessed, the conditions for applying hard
and soft skills, the conditions for generating digital ideas
and making digital business decisions are determined. The
determinants of the digital economy are formulated at rel-
evant women’s seminars that help women evolve under the
conditions of digitalization. Gender issues are not often em-
phasized in modern scientific literature, but they are inherent
in all areas of development of the digital economy.

Given current trends, research on the problems of manag-
ing transport enterprises is becoming particularly relevant in
Ukraine. Thus, in paper [5], methodological principles for the
formation and implementation of the potential of transport
enterprises are devised, without actualization on issues of
the digital realm, and in study [6], the role of organizational
culture in increasing the efficiency of their functioning is
substantiated and directions for the development of man-
agement as a system are determined without outlining the
characteristics of this system.

In [7], the development of a comprehensive organizational
and economic mechanism for managing transport and logis-
tics services of an industrial enterprise is presented; however,
the issues of administrative and psychological mechanisms
for its implementation in the transport company manage-
ment system remain unresolved. The role of information
technologies in the management of transport enterprises is
highlighted in [8], but without defining the specificity of such
a role for the management system. In turn, in [9], the concept
of adaptive management of innovative changes in the trans-
port sector is proposed; however, innovative changes should
go in parallel with the promotion of digital technologies and
these issues are investigated in the current work on the dig-
italization of the transport enterprise management system.

Thus, modern scientific approaches to the transport en-
terprise management system combine classical management
principles with the industry specificity of the transportation
process. Production, logistics, financial, and service-digital
subsystems are integrated to ensure competitiveness and sus-
tainable development. The problem outlined in connection
with all the listed features is to determine theoretical and
applied concepts of using digitalization to optimize the trans-
port enterprise management system. This problem has many
components that must be identified during monitoring of
the internal and external environment. The actualization of
transport relations in the world, characterized by an increase
in manufactured products and, accordingly, an increase in
the need for their transportation, determines the need to
simplify the mechanisms for providing transport services
both within countries and in the international environment.
Therefore, it is advisable to study the problems of digitali-
zation in the transport enterprise management system to
understand the directions for solving the specified problem.

3. The aim and objectives of the study

The purpose of our study is to determine the impact of
the digitalization economy on the efficiency of the transport
enterprise management system. This will make it possible
to understand which areas of digitalization should be used



more actively to optimize management processes at specific
enterprises.

To achieve this aim, the following objectives were accom-
plished:

- to identify the specific features of the digitalization econ-
omy in the context of the development of transport networks;

- to define the management system as an economic
category;

- to identify the current features of enterprises in the trans-
port industry of Ukraine under conditions of turbulence;

- to determine the conditions for the development of the
digitalization of the transport enterprise management sys-
tem (using the example of TOV TRANSPORT & Co).

4. The study materials and methods

The object of our study is the approaches to the formation
of the digital economy and their impact on the transport en-
terprise management system.

The hypothesis of the study assumes that the management
system evolves with the influence of digital approaches on it.

The assumptions adopted in the study provided for the
following possibilities:

- identification of digitalization factors (such as the use of
telecommunication systems, participation in social media, etc.),

- determination of the impact of digitalization factors
on the management system and its main indicator - the
profitability of the enterprise and the correlation between
profitability and IT.

It was assumed that management factors are broader
than management indicators in the perspective of profit, as
an integral indicator of the enterprise’s activities, and those
that lie in the plane of invisible indicators.

One of the Ukrainian motor transport enterprises lo-
cated in Kyiv was chosen as the base. At the request of
representatives by this enterprise, its name was changed to
TOV TRANSPORT & Co.

During the preparation of the study, the following mate-
rials were used: UN reports on the world transport industry,
international standards, statistical data from Ukraine and oth-
er countries of the world, data from TOV TRANSPORT & Co.

As a result of the processing of the materials, the follow-
ing methods were used: structural analysis and systems ap-
proach, observation and comparison, as well as mathematical
methods, in particular multivariate regression.

5. Results of investigating the impact of the
digitalization economy on the transport enterprise
management system

5.1. Determining the features of the digitalization
economy in the context of the development of transport
networks

All relations in society involve their modernization. Digi-
talization is considered the newest social relations. The thesis
is known that digitalization significantly transforms all rela-
tions in society, a new, informational type of it is developing
in an already digital society. Determining the theoretical and
economic basis of digitalization processes is the task set by us
in the process of conducting this study.

Thus, each science has its specific subject of study. It is
connected with other related sciences through the object of

study: for example, the set of economic sciences is united by
the consideration of economic problems. The objective func-
tion of each science is the disclosure and knowledge of the
relevant objective laws of nature or society. To do this, it relies
on the achievements obtained in the process of historical de-
velopment by general scientific and special, inherent only to
it methods of cognition of objective reality.

The economics of digitalization involves the isolation of
the connections of digitization within the framework of the
entire economy and the economic system. The economics
of digitalization concerns all levels of the economic system:
nano-, micro-, meso-, macro-, mega-, as well as all approach-
es to determining the economic life of society and the needs
and interests of people. It is well known that in translation
from Greek the word “economics” means the art of running a
household. This term was first introduced by Aristotle. He di-
vided the science of wealth into economics and chrematistics.
By the first he understood the production of goods to satisfy
people’s needs, by the second - the accumulation of money,
to which he had a negative attitude.

Thus, the process of production of goods must be digi-
tized, when goods and services provided to the population
must have a digital expression. This is like a barcode for a
product that consumers buy in a supermarket.

It should be noted that the economy as an economy has
two sides of expression: firstly, as a material and natural
content, and secondly, as a set of production relations that
connect the processes of production, distribution, exchange,
and consumption of a social product as phases of constant
reproduction of the economy.

The material and natural content of the economy is mani-
fested in the productive forces, production resources of society,
reflecting the system of “human-nature” relations, which must
also be digitized (translated into the information part). These
include, first of all, the workforce as a person’s ability to create
in the material and spiritual domains. Here, the digital ap-
proach determines that there are IT specialists who help apply
artificial intelligence in the production of material and spiritu-
al goods. Thus, it is impossible to force AI to create a literary
masterpiece, but it can be digitized and displayed in a certain
application in order to be read using a certain gadget. And
what is created as industrial property can and should be trans-
ferred to the information realm. Thus, data on the issuance of
patents constitute “big data”, which can be consulted to un-
derstand the state of equipment and identify your technology
as capable of being patented in certain countries of the world.

Particularly important manifestations of the workforce
are entrepreneurial abilities, which in principle cannot be dig-
itized, but AI can become an assistant for starting a business,
for example, using digital services of ASCs. It should also be
noted that the workforce is embodied in labor resources. This
is a special factor of production that is difficult to digitize but
can use the full potential of artificial intelligence.

The second component of productive forces is the reified
factor of production, that is, the means of production that a
person uses in the process of work aimed at meeting his/her
material and spiritual needs. But the means of production
can be converted into a digital format when the automation
of production processes occurs using AI. Here, a person is
separated from these production processes, but a person must
launch AT for automation and transfer the accounting of pro-
duction and sales to a digital system.

The central place in the system of means of labor is occu-
pied by the knowledge accumulated by humanity. A person



lives in a world of limited opportunities. His/her physical and
intellectual abilities are limited, as is the time s/he can devote
to a particular activity, and the means that can be used to
achieve the goal. Knowledge lends itself well to digitization,
it is “big data” that is formed at specific enterprises or govern-
ment institutions. Corporations use this data to analyze and
synthesize information. Intellectual abilities are also used to
form information technologies and develop them. The lim-
itation of available resources was and is the main and rather
strict condition that is layered by objective reality on the size
and possibilities of personal and social wealth growth. If you
are informed, you are “armed”. Therefore, determining the
possibility of investing and launching production depends
on knowing where resources are present and where they are
scarce. This is data that is available in the world and can be
used to make effective decisions.

It is worth noting that the set of production relations
in a broad sense is represented by technical and economic,
organizational, and economic and socio-economic relations.

Thus, technical and economic relations depend on digital
technologies because at the current stage of their develop-
ment, technologies use AI and other IT. Technologies are
moving into the realm of digitalization. In particular, the real
and unreal economy are subject to digitalization to varying
degrees. For example, the manufacture of clothes or shoes
involves manual labor and individual manufacturing. AI can
be applied but does not have the same effect as the human
factor component. When it comes to the mass market, the
cheaper production can occur through the use of AI in the
design and manufacture of clothes or shoes. It should be said
that craft production is subject to digitalization more difficult
than the products of industries of international competition,
which are represented by corporations. Even making a soft
drink with the help of Al is easier than a skirt. These interna-
tional industries can also include the production of mechani-
cal engineering products.

Organizational and economic relations can also be im-
proved through digitalization when digital technologies
are introduced in the real sector of the economy. Specific
organizational and production relations are reflected in the
economic systems of individual sectors of social produc-
tion - the economy of industry, agriculture, and the service
sector. Digitization of the production of goods and services
in these macro-domains involves the formation and use of
“big databases” and the transfer of technological solutions
to the digital plane. Thus, AI is used for the manufacture of
industrial goods to a greater extent than for the cultivation
of agricultural crops. The process of manufacturing “indus-
try-for-industry” goods and for the manufacture of consumer
goods can be digital. For example, dishwashing detergent can
be manufactured using digital technologies but used for the
everyday lives of individuals. Also, the terms of sale and its
quantity and the determination of consumption conditions
can be digitized to understand feedback from consumers and
identify features for product improvement. In agriculture,
data on weather conditions and adjusting the growing and
reclamation conditions of agricultural crops to them can be
digitized. How much irrigation or fertilizer is required, these
questions can be answered by digital technologies. And the
register of agricultural crops can also be digitized.

The service sector also requires digitalization because the
ability to provide various services depends on the conditions
in which the recipients of services find themselves. Thus, lo-
gistics and transport services should be provided depending

on the needs of customers. If so, then the appropriate decision
is made. The algorithm of actions is such that it requires a spe-
cific company to behave in a certain way. Digital technologies
are engaged in the formation of scenarios for such behavior.

General organizational and economic relations are rela-
tions in the field of monetary circulation, pricing, finance,
credit, marketing, management, stock exchange, etc. They are
also covered by specific economic sciences and belong to gen-
eral economic theory. Thus, management is a component of
organizational and economic relations and involves the man-
agement and leadership of individual economic systems from
an individual to transnational corporations. When it comes
to managing an individual (self-management), the processes
of time and budget management can be digitized through the
use of appropriate applications. When it comes to corporations,
you can’t do without the digitalization of business processes.
Paper-based document circulation is a thing of the past; every-
thing happens with the help of digital systems.

Socio-economic relations determine the system of “per-
son-to-person” relations. These include the patterns of de-
velopment of property relations (primarily for the means of
production). Closely related to them are the distribution and
reproduction of social production as a whole as an economic
cycle that occurs through the production, distribution, ex-
change and consumption of products and services. Consump-
tion should be based on a digital approach when property
that appears as a result of the acquisition of property is digi-
tized. Of course, if we are talking about industrial property,
then it must be digitized and used with AI. Telecommunica-
tions also come in handy when something is bought or sold.
E-commerce is the factor on which the quality of socio-eco-
nomic relations depends. The reduction of the distance be-
tween the seller and the buyer and the quality of delivery are
the levers that encourage the development of consumption
and the establishment of logistical connections in economic
systems. In the consumption system, distances are being re-
duced and globalization processes are intensifying. It should
be noted that digitalization and globalization are the factors
that activate economic development at different levels of
economic systems. In addition, we emphasize that the digital
economy is developing at different levels, which should be
discussed separately.

Thus, we note that the digitalization of global systems
involves the inclusion of AI and inclusion in electronic net-
works of international economic organizations. Obtaining
services from the UN or WTO, or International Courts is a
problem of bureaucracy. When artificial intelligence and an
electronic approach to case management are used, the mech-
anisms for conducting cases are simplified. At the stage of
submitting applications to solve specific problems, elements
of the digital economy can be used.

When it comes to integration formations, such as the Eu-
ropean Union or MERCOSUR, we are talking about the use
of e-government. Digital technologies are used to reduce dis-
tances and provide high-quality public services, a powerful
potential for the growth of regions is formed, and the produc-
tivity of cooperation between authorities and the population
and enterprises is improved.

At the state level, digital processes are also being updat-
ed, in particular, there is a sufficient number of scientific
works on e-government of state power. Scientists interpret
digitalization as digitalization, by which they understand the
process of implementing digital technologies to improve the
life of a person, society, and the state.



At the regional and industry levels, synergistic approach-
es to the use of AI and other aspects of digitalization are
being formed. A special phenomenon at the meso-level of the
economic system are industrial districts or, as they are also
called, clusters. Here, it is necessary to unite entrepreneurs of
one industry and one region into clusters in order to increase
the productivity of individual entities of these clusters. When
the joint actions of cluster participants are strengthened and
lead to improved performance. Electronic document man-
agement becomes the property of cluster actors to improve
and reduce the distance of relations.

Another level of the economic system is enterprises. There
is a lot of talk about the digitalization of their activities. If we
are talking about individual entrepreneurs, this is the use of
electronic methods for conducting trade and business. Trans-
port enterprises also actively use digitalization to provide
quality services. This digitalization includes actions from
communication with weather services to understand weather
conditions and information for customs on the quantity and
quality of goods. All this is to understand the needs of coun-
terparties and to observe the trajectory of goods movement.

The nano level is also the level of development of the eco-
nomic system. This is the level of an individual. Here, IT can
be useful for shaping the business processes of an individual
and can also be the subject of their work. When an individual
entrepreneur or just a person working as a freelancer uses their
baggage to form startups that operate with artificial intelligence.

It should be noted that the economy of digitalization
can, under certain circumstances, affect the development
of enterprise management systems in various sectors of the
economy. And it is necessary to clearly define the boundaries
of the development of management systems and the impact of
digitalization aspects on them.

5.2.Management system as an economic category

The relevance of enterprise management under modern
conditions is due to the need for its adaptation to the process-
es of globalization and digital transformation. It is under con-
ditions of high competition, the growing role of innovation,
and market integration that there is a need to form flexible
management systems. They are able to respond quickly to
the challenges of the external environment and ensure stable
functioning. At the same time, information technologies,
artificial intelligence, and “big data” act not only as tools for
optimizing business processes. They are powerful sources
of creating new added value, which determines the strategic
guidelines for the development of enterprises in the global
economic space. Thus, the Industrial Development Report for
2022 by the United Nations Industrial Development Organi-
zation emphasizes that digital solutions and automation are
key determinants of industrial renewal and the basis of sus-
tainable development. Therefore, an effective management
system is a strategic task that determines the competitiveness
of enterprises at the national and international levels.

It should be noted that a management system (Greek:
systema - a whole composed of parts; connection) is a set of
elements that are in relationships and connections with each
other and create a certain integrity, unity [6].

In modern management practice, the definition of the
concept of “management system” is enshrined in interna-
tional ISO standards, which serve as a universal basis for
building organizational mechanisms in various areas. Ac-
cording to ISO 9000:2015, “a management system is a set of
interconnected or interacting elements of an organization

that is used to establish policies and goals, as well as for the
processes necessary to achieve these goals.”

In general, an enterprise management system is a
multi-level structure that aligns internal resources with the
requirements of the external environment. The concept of
“enterprise management system” in classical science was
based on approaches to the organization of production and
administrative activities.

In the second half of the twentieth century the emphasis
shifted from regulation to strategic management. Thus, in
the second half of the twentieth - early twenty-first centuries.
the enterprise management system was transformed from a
stabilizing mechanism into a strategic and innovative tool
focused on flexibility, adaptability, and competitiveness.

Currently, the strategic dimension of management is
focused on the long-term positioning of enterprises in global
competition through unique advantages and innovative busi-
ness models. Digitalization and technological changes (In-
dustry 4.0, big data, AI, IoT) create new tools for adaptation
and efficiency improvement. In the context of globalization,
the importance of a system-network approach to managing
ecosystems and supply chains is growing. Sustainable devel-
opment, which integrates environmental, social and gover-
nance (ESG) parameters, plays an important role, building
investor confidence. At the same time, the behavioral dimen-
sion emphasizes the role of leadership, corporate culture, and
emotional intelligence. The conditions of the digital economy
determine the construction of business management based
on intelligent data. The use of “big data” and machine learn-
ing algorithms makes it possible to optimize resources and
reduce costs, increasing competitiveness.

In general, the modern transport enterprise management
system is interpreted not only as a coordination mechanism but
as a strategic resource that ensures flexibility, innovation, and
sustainability. It is characterized by adaptability and the ability
to respond quickly to changes, integrating management, infor-
mation, and technological mechanisms to maintain efficiency
and create competitive advantages. It should be emphasized
that the transport enterprise management system is a complex
multi-level organizational and economic structure that inte-
grates strategic, tactical, and operational decisions into a single
logic of functioning. The strategic level determines the mission,
development policy, investment and competitive strategy, in-
tegration into national and international logistics networks.
The tactical level implements route planning, tariff policy, cost
optimization and technical support, ensuring financial balance
and profitability in the medium term. The operational level
covers dispatching, cost accounting, load control and quality of
transportation, which directly affects economic efficiency and
demand satisfaction. Consistency between levels ensures the
integrity of management and sustainable development of trans-
port enterprises in a changing environment.

Management of a transport enterprise is carried out by
implementing four basic functions: planning, organization,
motivation, control. The effective implementation of these
functions is facilitated by the coordination function, which
ensures a systematic relationship between the basic func-
tions. The management process, as a process of implement-
ing functions, is carried out in a certain sequence and to
achieve a certain goal of the enterprise’s activities. The basic
stage that determines the entire further process of managing
the enterprise is the stage of setting goals.

The objective function of the transport enterprise man-
agement system is to ensure the effective use of material,



financial, and labor resources, the continuity of the trans-
portation process, economic efficiency and traffic safety,
which ultimately ensures the satisfaction of society’s needs
in transport services. From an economic point of view, the
management system performs the function of transforming
resources into results and effects, forming synergy between
the internal potential of the enterprise and the requirements
of the external environment.

It should be emphasized that the methods of managing
transport enterprises are divided into administrative, eco-
nomic, and socio-psychological. The combination of a set of
tools requires a scientific basis, which ensures their coor-
dinated application within the framework of an integrated
management system. That is why the basis for developing a
management mechanism is a system of methodological prin-
ciples that reflect the enterprise as a complex socio-economic
system. Universal principles include: the principles of sci-
ence, systematicity, adaptation, self-organization, emergence,
flexibility, hierarchy, stability, security, integrity, consistency
of goals and complexity. Special principles of management in
the transport sector include the following principles:

- optimal compliance of development with public needs -
priority of state and consumer interests over private ones;

- environmental soundness - consideration of the impact
of transport networks on the environment and the introduc-
tion of “green” technologies;

- interdependence and equivalence - formation of part-
nership relations between transport network entities regard-
less of the form of ownership or scale of activity;

- economic feasibility - assessment of the socio-eco-
nomic consequences of the activities of network structures,
taking into account competitiveness, quality, safety, and
cost reduction.

The components of the enterprise management system
are subjects (management bodies, managers, function-
al services) and management objects (production units,
vehicles, personnel), management relations, regulatory
mechanisms and information support. The interaction
of these elements ensures the integrity and effectiveness
of management, as well as the ability of the enterprise to
self-regulate and develop.

Thus, the transport enterprise management system can
be considered as an integrated organizational and economic
mechanism that ensures the consistency of planning, organi-
zation, motivation, control and regulatory and coordination
influences. Its essence is the combination of various means
of influence that form the integrity of management activities
and are characterized by a multi-component structure.

The organizational and economic mechanism of the
transport enterprise management system includes:

- organizational tools (optimization of the management
structure, dispatching, rationalization of the route network);

- economic tools (tariff policy, financial incentives, in-
vestment support, planning of costs and revenues);

- administrative tools (regulation of transport activities,
licensing, safety standards);

—legal tools (normative and legal support, consistency
with state policy and international agreements);

- socio-psychological tools (corporate culture, profession-
al motivation of personnel, safety culture).

The enterprise management system is influenced by the
conditions of digitalization. How transport enterprises are
organized and what they are characterized by determines the
directions of use of digital technologies.

5.3. Development of Ukrainian transport industry
enterprises under turbulent conditions

The transport industry of Ukraine is a key element of the
national economy, integrating Ukraine not only into Euro-
pean markets but also into the global transport space with
access to international markets and global transport flows.
The transport industry accounts for more than 12% of GDP
in the national economy; it also provides 7% of jobs [10]. After
the illegal annexation of the Autonomous Republic of Crimea
and part of the eastern territories of Ukraine, significant
changes occurred in the transport and logistics chains, and
after the full-scale invasion by the aggressor country of Rus-
sia, the functioning of transport enterprises takes place under
conditions of high turbulence and uncertainty, which is due
to the occupation and hostilities in the territory of eastern,
southern, and partly central Ukraine, which led and contin-
ues to lead to the destruction of transport infrastructure, the
blocking of seaports, increased costs, and the constant need
to diversify routes to ensure safe conditions for rendering
transport services [11, 12].

In the scientific literature, turbulence is interpreted as
a special state of the economic system when the interaction
of political, social, and economic factors creates a “chaotic
regime” of development, which makes it impossible to use
standard management tools [11], but it should be noted that
turbulence, which is formed under the influence of military
and aggressive actions, has some differences compared to
turbulence formed by global crises and market instability;
therefore, it can be defined as a set of unpredictable and rapid
changes in the external environment associated with military
actions and non-compliance with the norms of international
law, which form unpredictable and unstable conditions for
the functioning of enterprises and increase the level of risk
of their activities to critical, and sometimes to complete de-
struction of infrastructure within certain regions located on
the front line, as well as in the rear.

The main factors that directly affect the generation of
increased turbulence in the transport system of Ukraine are:

- full-scale military invasion and annexation of territo-
ries, which led to the destruction of infrastructure, blocking
and closing of established routes and their reorientation to
other directions, attacks on logistics facilities;

- global crises and the crisis in the national economy, as a
result of the destruction and change of supply chains, energy
crisis, changing conditions in international trade and access
to international markets;

- market instability, namely fluctuations and changes
in the structure of demand for transportation, investment
deficit - unwillingness of foreign investors to enter the
Ukrainian market, risks of currency fluctuations [13].

The existence of such a set of factors that increase turbu-
lence in the transport industry of Ukraine requires changes
in approaches to the formation of strategic development of
transport infrastructure under such conditions; therefore,
managing enterprises under turbulent conditions requires
the use of adaptive strategies that can quickly respond to un-
predictable changes and ensure the stability of the business
model [14].

The development of transport enterprises in Ukraine
under conditions of constant turbulence and uncertainty is
uneven between segments of the transport system. Specifi-
cally, the largest share of the country’s freight transportation,
up to 60%, falls on railway transport and it retains a critical
importance in ensuring transportation, although it should



be noted that since the beginning of the full-scale invasion,
railroad transport has been under constant attacks on infra-
structure: in 2025, shelling led to damage to substations and
railroad junctions, damage to the railroad tracks [15]. The
second place is occupied by road transport, which accounts
for about 30% of transportation - this type of transport is
more adapted to turbulent operating conditions due to the
flexibility of routes, but also has certain disadvantages asso-
ciated with high fuel costs and downtime at the borders [16].
The aviation sector remains almost completely paralyzed due
to the closure of airspace over the territory of Ukraine, while
maritime transportation has begun to recover due to the de-
velopment of Danube ports and the functioning of “solidarity
corridors” [12, 17, 18] (Fig. 1, Table 1).

Aviation transport
1%

Fig. 1. Structure of freight transportation in Ukraine
in 2023 (%) [11]

Table 1

Dynamics of freight transportation in Ukraine by mode of
transport, 2019—2024 (million tons)

Year Railroad Automotive Marine Aviation
2019 312.0 180.5 157.4 0.9
2020 305.4 172.1 145.8 0.5
2021 308.7 178.3 153.2 0.8
2022 256.1 120.4 42.7 0.1
2023 241.3 114.8 35.2 0.1
2024 250.0 122.0 49.0 0.2

Source: compiled by Authors based on [18, 19].

Under the current conditions of the functioning of the trans-
port sector of Ukraine, the following risk groups are formed,
which should be taken into account in the strategic planning of
the development of transport infrastructure (Table 2):

1. The first group of risks is the destruction of infrastruc-
ture, logistics, equipment, reduction of cargo flows and re-
duction of the safety factor. Railroad tracks, stations, and sea-
ports have become one of the most affected objects of critical
infrastructure, according to estimates for 2022-2024, losses
of seaport capacities amounted to more than 60%, which led
to a significant decrease in cargo turnover [19], similarly,
systematic attacks on railroad infrastructure lead to delays,
changes in routes, and increased transportation costs [15].

2. The second group of risks is financial risks, associ-
ated with a significant increase in costs for logistics, cargo
insurance, and repair of damaged facilities, which leads to a
decrease in the profitability of transport enterprises. Accord-
ing to international consulting companies, in 2023 the cost
of logistics for Ukrainian carriers increased by 1.5-2 times
compared to the pre-war period [20].

3. The third group of risks is staff turnover and shortage;
since the beginning of the full-scale invasion there has been and
is a mass migration of the population, mobilization of workers
and outflow of specialists to safer regions, departure to other
countries, which led to a shortage of personnel in the transport
sector and the loss of highly qualified categories of personnel —
machinists, logisticians, and aviation engineers, etc. [16].

4. The fourth group of risks is geopolitical challenges,
namely the loss of access to traditional eastern and southern
transit routes, which led to the reorientation of Ukraine’s
transport architecture towards the EU and the formation
of “solidarity corridors”, which partially compensated for
the losses of maritime infrastructure, but raised the ques-
tion of organizing integration processes into the European
TEN-T transport system and harmonization with regulatory
standards, which increased the requirements for Ukrainian
transport enterprises [21]. According to expert estimates,
in 2022-2024, direct losses to Ukraine’s transport infra-
structure were estimated at over USD 170 billion [19], and
post-war recovery requires the formation of a comprehensive
strategy that will combine state resources, international as-
sistance, and innovative business models.

Table 2

Challenges and possible adaptation measures for transport
enterprises

Challenge | The essence of the . .
Potential adaptation measures
category problem
Infrastructure | destruction of ports, | - recovery and modernization
destruction | railroads, reduction | of infrastructure with support
and reduced | of sea transport by | from the World Bank and the
freight flows | > 60% in 2022-2023 EU
increase in costs for | - attracting international fund-
. . insurance, repairs, | ing (Horizon Europe, EBRD);
Financial - S .
. logistics (up to 1.5- | - public-private partnerships;
risks > . s e e
2 times higher than |- subsidizing logistics in critical
the pre-war level) sectors
migration and - personnel return programs;
mobilization of | - training of new specialists in
Human S . i
workers, shortage of | partnership with universities,
Resources . . .
X specialists (drivers, retraining of veterans;
issues o o .. .
logisticians, aviation | — use of digital technologies to
engineers) automate processes
- development of “solidarity
loss of access to corridors”;
Geopolitical | traditional routes, | —harmonization of standards
challenges | need for integration with the EU;
into TEN-T - expansion of logistics clusters
in border regions

Source: compiled by Authors based on [12, 14-22].

Since the beginning of the large-scale invasion, the
transport infrastructure has been in an increased turbulence
of the external and internal environment, which requires
Ukrainian transport enterprises to apply adaptive develop-
ment strategies based on the diversification of routes, the use
of new infrastructure opportunities and innovative manage-
ment solutions. Specifically:



First, the reorientation of cargo flows to the western
borders. Since the beginning of the full-scale war, the
main tool for stabilizing transportation has become the
“solidarity corridors” set up by the EU and Ukraine
in 2022. They made it possible to ensure the continu-
ity of exports and imports under the conditions of the
blockade of the Black Sea ports; according to official
data from the European Commission, from May 2022
to May 2025, more than 187 million tons of cargo were
transported through these routes, including agricul-
tural produce, ore, and oil products [12, 23], which
indicates the formation of a new transit architecture
integrated with the European TEN-T system.

Second, the development of the Danube ports of
Reni, Izmail and Kiliya; these logistics hubs have be-
come key for the export of grain and metal products
in 2023-2024. According to study [10], the potential
of the Danube ports is several times higher than the
pre-war indicators, and the modernization of hydraulic
structures makes it possible to redistribute part of the
traffic that previously went through Odesa and Myko-
laiv. According to USDA reports [18], it was thanks to
the Danube route that grain exports were stabilized,
and foreign exchange earnings were secured for the
agricultural sector.

Third, the implementation of digital solutions.
Ukrainian transport companies are actively using
e-commerce and digital document management
tools, and an important step was the large-scale
use of electronic invoices, which reduced cargo

Table 3

International experience in increasing the resilience of transport
systems and its relevance for Ukraine

through big data, AI)

Country/ Examples of practices | Results/effects Apphcat.lon n
Company Ukraine
Modernization of rail- . Integration of
. . . Reducing e .
road junctions (Lublin, Ukrainian corri-
Poland and RN dependence on -
. Kaunas, Riga), inte- . dors into TEN-T,
the Baltic . Russian routes,
States gration of the ports of intercepting development of
Gdansk and Klaipeda transit flows logistics hubs in Lviv,
into TEN-T Uzhhorod, Chop
EU Green corridors, Reduced transit| Implementation
electronic customs time, reduced of full-fledged
(COVID-19 X -
andemic) services, digital flow delays by e-customs and border
p monitoring 20-25% management systems
Maersk Flow platform Transparen- . Development of
- .| cyofsupply |similar platforms for
Maersk for tracking and opti- . .
.. chains, reduced | Ukrainian ports and
mizing routes . -
delays in ports railroads
s Ablhty to Creation of a na-
Resilience360 pro- adjust routes tional logistics risk
DHL gram (risk analysis | in advance and g

find alternative

management system
based on big data

suppliers
I ing IoT solu-
Automated ware- | oA i and
DB Schenker | housing, robotics, IoT y & .
. safety of trans- pharmaceutical
sensors in cargo . -
portation transportation
andinavian . R mis- Integrating green
Scand . Volvo electric trucks, gduce emis tejg . ¢ gg ce
countries enerey-saving ereen sions, long- logistics projects
(Sweden, &y or tsg & term sustain- | into the post-war
Denmark) P ability recovery process

processing time and reduced transaction costs, and
the integration of GPS tracking systems, big data
analytics and IoT solutions for monitoring logistics
flows. OECD [14] and ITF-OECD [24] analysis indicate
that digitalization provides up to 15-20% cost savings and
asignificant increase in the transparency of transportation
under crisis conditions.

Fourth, attracting international investment. The resto-
ration of transport infrastructure and the modernization of
management systems are possible only if external financial
resources are attracted; the programs of the World Bank,
the EU, and Horizon Europe are aimed at financing road re-
construction projects, modernization of ports and railroad
junctions, as well as supporting digital innovations in the
transport sector [14, 19], which would create conditions for
the long-term integration of the Ukrainian transport system
into the European transport system and the formation of a
sustainable business model for enterprises in the industry.
Referring to international experience, we note that the crisis
resilience of transport systems is possible through integra-
tion into regional logistics networks and digitalization of
management (Table 3).

Based on Table 3 and our analysis of international prac-
tices, we can see that since 2014, after the annexation of
Crimea, Poland and the Baltic countries have begun to active-
ly develop alternative transit routes, reducing dependence on
Russian ports and transit corridors. Large-scale infrastruc-
ture projects have been implemented to modernize railroad
hubs in Lublin, Kaunas, and Riga, as well as the integration
of the ports of Gdansk and Klaipeda into the TEN-T system.
This has allowed the Baltic countries and Poland to reorient
a significant share of transit flows from Ukraine and Belarus,
ensuring the stability of their transport systems even under
crisis conditions [21].

Source: compiled by Authors based on [10, 21, 24].

During the COVID-19 pandemic, the European Union
implemented a whole set of measures aimed at maintaining
the stability of transport systems, with digital solutions of
particular importance, ensuring the continuity of trans-
portation during the period of quarantine restrictions. For
example, the introduction of electronic “green corridors” has
significantly reduced the time for goods to pass through cus-
toms checkpoints, and real-time flow tracking systems have
helped avoid chaotic disruptions in logistics [20].

International logistics companies have also acquired sig-
nificant experience in adapting to crisis situations:

- Maersk has implemented an integrated platform,
Maersk Flow, which allows customers to track shipments
in real time, predict delays, and optimize routes — especially
effective during seaport disruptions;

- DHL has implemented the Resilience360 program,
which uses big data and artificial intelligence to analyze risks
in global supply chains, from geopolitical to climatic, allow-
ing customers to change routes or find alternative suppliers
in advance;

- DB Schenker has expanded the use of automated ware-
housing and robotic cargo handling systems, which has
increased the efficiency of logistics operations during peak
load periods. The company is also actively using IoT sensors
to monitor temperature, humidity, and transportation safety,
which is critical for pharmaceutical and agricultural prod-
ucts [24].

After the global energy crisis of 2021-2022, the Scandi-
navian countries focused on ecological transport and digi-
talization of transport infrastructure (Volvo electric trucks,
green port projects in Sweden and Denmark). This combi-



nation of digital solutions and ecological modernization has
become an example of a long-term strategy to increase the
sustainability of the transport system. Such experience for
the Ukrainian transport system is extremely valuable for
overcoming problems associated with high environmental
turbulence, integration into TEN-T, large-scale use of big
data and digital platforms in logistics can ensure the func-
tioning of the transport system during the pandemic and
recovery after the war.

It should be noted that under conditions of turbulence,
the forecast for the development of the transport sector of
Ukraine is of a scenario nature. According to the World
Bank and OECD, the further development of the transporta-
tion system depends on the duration of military operations,
possible further destruction of the transport infrastructure,
the scale of international support, the speed of infrastructure
restoration and the level of integration into the European
TEN-T network [14, 19]. Therefore, depending on this, there
are three possible development scenarios (Fig. 2):

- optimistic, which involves rapid restoration of infra-
structure, attracting large-scale investments and integration
into TEN-T;

- basic, which is based on gradual restoration and moder-
ate growth through a combination of state and international
resources;

- pessimistic, which is associated with a prolonged finan-
cial deficit and slow modernization.
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Fig. 2. Scenarios for the development of the transport
industry in Ukraine after the war [7, 17]

The main strategic prospects for the development of the
transport system of Ukraine, under conditions of increased
turbulence, are as follows:

1) integration into the European TEN-T network has a
dual significance for the domestic transport system: ensuring
access to European logistics corridors and reducing depen-
dence on unstable directions. And in the post-war period,
integration will allow Ukrainian carriers to fully integrate
into the trans-European transit system, increase funding
for infrastructure projects and increase competitiveness.
It should be noted that the modernization of the railroad
infrastructure is critically important, namely the transition
of part of the routes to the European track, the development
of border hubs and the connection of Danube and Black Sea
ports to a single TEN-T system [21];

2) modernization of infrastructure and bringing it into
line with EU standards. In the long term, the reconstruction
of transport infrastructure in accordance with EU require-
ments: increasing safety, implementing environmental stan-
dards, using “green technologies”, which in the long term
will lead to the restoration of the pre-war level of transpor-
tation, as well as to increasing sustainable development and
energy efficiency;

3) digitalization of management processes. Implementa-
tion and development of digital platforms for managing cargo
flows, electronic invoices, GPS tracking systems, big data and
IoT, which will make it possible to increase efficiency under
crisis conditions, and in the post-war recovery, digitaliza-
tion will become the basis for the integration of Ukrainian
logistics into the European digital environment (e-customs,
a single transport space), which will ensure increased speed
and reliability of transportation [14, 24];

4) diversification of funding sources. Turbulence and
war risks limit the capabilities of the state budget, so the
key task is to actively attract external resources. Thus, the
World Bank, the EU, the EBRD, and Horizon Europe finance
projects for the reconstruction of roads, modernization of
ports and railroad junctions [19], in the post-war period
these programs should become the basis for larger-scale
modernization, and public-private partnerships will contrib-
ute to the mobilization of domestic business capital. Such
diversification will make it possible not only to restore the
infrastructure but also to lay the foundation for its innovative
development.

The identified trends and risks associated with the devel-
opment of Ukrainian transport enterprises under turbulent
conditions shape the directions of short-term anti-crisis solu-
tions and long-term strategies focused on integration into the
European and global space, which makes it possible to form
the main conditions for the development of the industry and
predict the expected results from their implementation at
different stages — during the war period and during post-war
recovery (Table 4).

Table 4

Key conditions for the development of transport enterprises
in Ukraine and expected results

K lop- | E Its i .
ey deve op P ejc.t ed results in Expected results in post-
ment condi- | conditions of turbu- .
. war reconstruction
tions lence and war
Integration Providing access to Full integration into
into the Euro- | alternative routes, re- | TEN-T, increased transit
pean TEN-T | ducing dependence on | potential, creation of new
network unstable directions border hubs
Modernization Reconstruction according
of infrastruc- Restore destroyed to European standards,
ture taking into| facilities, maintaining | ecological and energy-ef-
account EU minimum capacity ficient logistics, develop-
standards ment of «green ports»
s Increase transparency Formation of a single
Digitali- - L .
- and speed of trans- | digital logistics space with
zation of . A o
portation under crisis | integration into e-customs
management o PP, .
ocesses conditions, minimizing | and EU systems, reduction
P corruption risks of delays by 15-20%
Large-scale investments
Diversification Attract external from the EU, World Bank,
of funding resources to support EBRD, and Horizon
sources critical transportation | Europe, development of
public-private partnerships

Source: compiled by Authors based on [14, 19-21, 24].



These conditions act as protective mechanisms for the
transport system when operating in a complex turbulent
environment, making it possible to ensure survival and
minimize losses, and in the post-war recovery they form the
basis for the strategic development and transformation of the
transport industry in Ukraine and the European transport
system.

5.4. Conditions for the development of digitali-
zation of the transport enterprise management sys-
tem (using the example of TOV TRANSPORT & Co)

The transport and forwarding company “TRANS-
PORT & Co” has been present on the Ukrainian freight
transportation market for over 7 years. Domestic transpor-
tation is the main direction of the company’s
business, but the company is beginning to enter
the international arena.

We also emphasize that road transportation of

Beverages are the goods that are actively transported by
the company. The shipment of goods is carried out on pallets
and the number of pallets in one batch is 33 units.

“TRANSPORT & Co” also transports goods of lesser-known
brands. It should also be noted that the company carries out
transportation of oversized cargo, such as metal structures,
which are delivered to one of the most important clients.

It should be noted that the linear organizational structure
of the company “TRANSPORT & Co” is shown in Fig. 3.
This structure reflects the specificity and features of trans-
portation and forwarding services. The company’s structure
includes logistics managers who connect the client and the
carrier. For the digital realm, the activities of an IT specialist
are provided.

Director of
the company
I

various cargoes is one of the most optimal types Financial Lavver IT Specialist Logistics Sales
of transportation. Such transportation becomes Division Y pectalis Department Department
the basis for cargo delivery, taking into account

all the features and specific characteristics of the L Accounting L Logistics

goods. An individual approach is the path that the Managers

company follows to scale the business and grow
into a corporation.

The time-tested experience and profession-
alism of the staff allow the company:

- to promptly carry out cargo transportation of various
volumes across Ukraine and in the external environment;

- to track the movement of each specific cargo;

- to offer such services that characterize an acceptable
price-quality ratio;

- to guarantee a high level of transport services.

As we can see, all processes involve the use of digital
technologies.

The company “TRANSPORT & Co” uses various types of
vehicles for cargo transportation (both its own and external).
The largest number of road transportations is carried out by
tented vehicles with a carrying capacity of close to 20 tons.
Such vehicles transport packaged and piece goods, which is
the main type of products transported.

Technical characteristics of trucks that take part in cargo
transportation by the company “TRANSPORT & Co™:

— tractors that meet the requirements of “EURO V” cou-
pled to tilt semi-trailers;

- semi-trailer volume 86 cubic meters;

- semi-trailers with a sliding roof and rear doors.

For the customers, the company always provides:

- provision of vehicles in accordance with the customer’s
requirements, which occurs with the use of artificial intelli-
gence, when a car is selected according to the specificity of
the cargo quality;

— development of an optimal schedule, route, and delivery
scheme, using various applications or developing its own
program using IT;

- involvement of additional equipment for the transpor-
tation of non-standard cargo when Al is also used to match
oversized cargo to transportation conditions;

- expeditionary control and information support 24/7 - this
is what qualitatively involves the use of various digital systems.

Among the goods transported by the company “TRANS-
PORT & Co” are such brands as Coca-cola, Obolon, Slavutych,
Morshynska, Myrhorodska, Sandora, “Nash Sik”, a complex
of factories of the SunInBev Ukraine holding, and “Biola”.

Fig. 3. Organizational structure of the company “TRANSPORT & Co”

In the enterprise management system, a planning func-
tion is distinguished when the director formulates a strategy
and monitors its achievement. The head of the company also
coordinates all types of work and conditions for managing
the company. S/he also determines the implementation and
formation of approaches to motivating the work of all em-
ployees of this enterprise. And all approaches use artificial
intelligence.

The organization function in the enterprise management
system highlights the use of social networks, 50% of the staff
use them and this pushes the management to use time man-
agement. Such time management helps organize the current
activities of employees and the use of social networks for the
benefit of current activity of the company.

Digitalization is also used in employee motivation when
the employee sees his/her achievements and can understand
what material and non-material incentives can be used.
Transparency in matters of remuneration is an element of
stimulating the productivity of all employees of the company
“TRANSPORT & Co”.

The coordination function involves the use of artificial
intelligence to bring elements of electronic document flow to
all subordinates that the movement of the transport compa-
ny’s activities is taking place in the general direction of the
company’s strategic development.

Control as a function of the management system of the
company “TRANSPORT & Co” also takes place with the use
of digital technologies. Reports on the work of employees
are transferred to electronic circulation since control should
concern all aspects of activities to ensure the strategic devel-
opment of the enterprise.

It should be noted that the management system of the
company “TRANSPORT & Co” is typical of medium-sized
enterprises. The company employs up to 50 people. The
company plans to scale up and transition to the rails of large
business. In order to make such a transition from an LLC to
a joint-stock company (corporation), the company must find
opportunities to purchase a fleet. It must also have an infor-



mation technology specialist on staff, who should provide
all the latest approaches to managing the system of relations
within the transport enterprise.

Let’s apply factor analysis to determine the impact of in-
dividual features of digital technologies on the profitability of
the transport enterprise “TRANSPORT & Co”.

The calculation of multifactor regression is given below.

The data for analysis by the multifactor regression method

of the enterprise “TRANSPORT & Co” are given in Table 5.

Input data for multivariate regression

Table 5

Profit of the| Telecom. ., | Corporation | Social media
Date | enterprise, | services, E-mails telephones, | participa-
usp | usp |SMBPS| o ysp tion, %
01.2024 | 902358 560 15012 231 50
02.2024 | 1045986 657 15489 247 51
03.2024 | 1097324 421 15289 250 57
04.2024 | 1139752 405 15023 248 52
05.2024 | 1278934 402 16002 239 53
06.2024 | 1245762 412 15879 251 54
07.2024 | 1473960 407 15426 253 54
08.2024 | 1378961 401 15423 252 53
09.2024 | 1400023 412 15401 247 55
10.2024 | 1573025 402 15349 250 54
11.2024 | 1239078 412 14963 254 52
12.2024 | 1325962 408 15102 261 56

Fig. 4 shows a linear relationship, the coefficients of
which are obtained by the least squares method.
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Fig. 4. Linear dependence vs forecast

As can be seen from Fig. 4, a linear relationship is not suit-
able for describing the relationships between these data sets:

1. Model quality:

- R? = 0.580: the model explains ~58% of the variation in
the objective variable Y;

- Adj. R? = 0.340: after taking into account the number of
predictors, the quality decreases. This is a signal that not all
factors make a significant contribution, and the model may
be overloaded;

— F-statistic = 2.416, p = 0.146: the model as a whole is
statistically insignificant at the 5% level. That is, it cannot
be confidently stated that the set of factors really explains Y.

2. Coefficients:

- none of the predictors (X1-X4) has p < 0.05, i.e., there is
no statistically significant effect with this sample size (n = 12);

- closest to significance — X1 (¢t = -1.7, p = 0.133), but
still > 0.05;

- confidence intervals are very wide (for example, X4
from -90 thousand to +66 thousand) — instability of estimates.

3. Model assumptions.

The plot of model residuals is shown in Fig. 5.
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Fig. 5. Plot of model residuals

The residual plot (Fig. 5) demonstrates that the main part
of the dependences is not taken into account in the model,
but “fell” into the residuals, therefore there is autocorrelation:

- Durbin-Watson test = 1.625: slightly below 2 — possi-
bility of positive autocorrelation, but not critical;

- Breusch-Godfrey test = 11.655: there is a statistically
significant autocorrelation in the residuals.

The lags of the model residuals are illustrated in Fig. 6.

In general, the series of residuals (Fig. 6) is not “white
noise”. There are signs of low-order positive autocorrela-
tion (for example, at lags 1-2 there are small positive correla-
tions, at lag 4 there is a significant negative one).

The distribution of residuals of conceptual definitions is
shown in Fig. 7.

The QQ-plot (Fig. 7) shows that the residuals are normal-
ly distributed.

Jarque-Bera test p = 0.62: the residuals appear normally
distributed (normality is not rejected).
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Breusch-Pagan test = 1.703, p=0.7901: the residuals are
homoscedastic, there is no evidence of heteroscedasticity.

White’s test = 12.0, p = 0.364: there is no evidence of
heteroscedasticity.

The correlation matrix is shown in Fig. 8.
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Fig. 8. Correlation matrix

VIF:
feature VIF
0 const 5313.123782
1 X1 1.580022
2 X2 1.117849
3 X3 1.708425
4 X4 2.058314

Condition number (SVD, standardized X): 2.55
VIF (Variance Inflation Factor)
-X1=1.58,X2=1.12,X3=1.71,X4=2.0

All values are far below the critical thresholds (5 or 10).

There is practically no multicollinearity between the
variables.

Condition number = 2.55 is a very low value. This con-
firms that there is no multicollinearity.

4. Conclusions:

1. The model is generally weakly significant due to the
small sample size (12 observations for 4 predictors) and
strong multicollinearity.

2. There are no significant coefficients, it is currently im-
possible to identify the key factor.

3. There is autocorrelation of the residuals.

The conclusions of our regression analysis show that dig-
italization does not significantly affect the efficiency of the
transport enterprise. Profitability depends on many factors
but IT factors are not significant for the possibility of gener-
ating income and profit, respectively. To distinguish digital
technologies, it is necessary to have significant indicators
of the use of artificial intelligence and other aspects of the
application of the digitalization process.

Modern transport enterprises, including TRANS-
PORT & Co., are actively implementing such digital tools
as logistics management systems (TMS), automated vehi-
cle monitoring platforms (GPS/IoT), electronic document
management, cloud services for data processing, analytical
modules for demand forecasting, as well as integrated CRM
systems for interaction with customers. The use of these tech-
nologies makes it possible not only to optimize operational
processes but to form new business models, increase the level
of service, and ensure competitiveness in the market.

All these elements of digitalization can be implemented
using telecommunication technologies, in particular the
INTERNET network, and the use of smartphones and oth-
er gadgets. Payment for such telecommunication services
should be paid by the enterprise, and they should correspond
to the corporate culture of the given transport enterprise.

The results of our study, in particular the multifactor
regression, prove that the transport business should develop
through the implementation of digital technologies. After all,
all processes from the main ones to the auxiliary ones should
be guided by elements of digital systems. The digital data
that was received from the enterprise does not sufficiently
correlate with the profitability of the company, but their im-
portance cannot be ignored.

6. Discussion of results of investigating the impact
of digitalization on the management system
of transport enterprises

The results of our study are attributed to determining the
aspects of the economy of digitalization in the management
systems of transport enterprises. In particular, Fig. 1-3 show
the features of the development of transport enterprises in
Ukraine. Tables 1-4 determine the application of digital
technologies and reflect the features of digital systems at
these enterprises. Also, the multifactor analysis conducted
determines the relationship between the profit of a particular
enterprise and such factors as telecommunication services,
the number of emails sent, the cost of using corporate smart-
phones and participation in social media. The results of this
analysis are illustrated in Fig. 4-8.

The proposed solutions for activating the use of digital
technologies (automation of transport services, use of CRM
technologies, etc.) involve diversifying digital approaches and
not just using electronic document management or telecom-
munication services. This aspect is different from existing
concepts and research results because digitalization is much
broader than just the use of electronics and its capabilities.

The results obtained close the problematic part, such as
the need to simplify relations and build new connections in
the transport system of a certain country. Of course, the prob-
lem is only partially closed since the transport system is out-



lined by the activities of enterprises of different sub-sectors
(automobile, aviation, railroad, maritime, pipeline). Digital
systems differ at the enterprises of each of these subsystems.
But thanks to the analysis of the motor transport enterprise,
it can be noted that the potential for the development of
digital solutions is present at such small and medium-sized
enterprises. This is explained by the fact that the movement
of goods by cars is a priority area for the development of land
transport in Ukraine under conditions of military operations.
Unlike the railroad infrastructure, which is subject to attacks
from the aggressor country, motor transport enterprises can
serve as a model of security technologies.

To apply the solutions in practice, it is necessary to take
into account the aspect of diversifying digitalization factors.
And in further theoretical studies, it is necessary to take this
aspect into account and ensure the use of other statistical
methods, such as game theory to determine the competitive-
ness of digital solutions, cluster analysis to determine con-
sumer categories and their focus groups. It is also necessary
to determine an integral indicator of the quality of the enter-
prise management system, in particular, transport.

The disadvantages of our study relate to the fact that the
average-sized enterprise is considered. Most enterprises in
the motor transport subsector are small and compete with
large businesses of large carriers. Small businesses have other
digitalization schemes, as well as corporations, in which the
concentration of funds on expensive means is more noticeable.

Promising directions for this research area are devel-
opments regarding the use of various electronic gadgets for
data processing, work for warehouse operations, elements of
social media engagement, etc.

7. Conclusions

1. It should be noted that the information age is funda-
mentally different from the industrial system at all levels.
Information and knowledge have always served power and
production. But only when new information and communica-
tion technologies enabled humanity to continuously increase
knowledge and experience, the production potential became
unprecedented, and the connection between intellectual ac-
tivity and material production became extremely close. Thus,
reducing the gap between social and economic development
through technological innovations, information manage-
ment, and uniform global development is one of the most
pressing issues of the 21% century. The qualitative results of
our study on digitalization are an understanding of the im-
pact of its manifestations on economic development (the evo-
lution of productive forces and production relations, which
is actively manifested in motor transport enterprises). The
application of digital technologies has entered all domains
of economic life and all components of economic systems:
from the use of Al in the production of material and spiritual
goods to electronic document management within the UN
and the EU. These issues are considered by the economics of
digitalization.

2. The use of management tools is aimed at promoting
the optimization of the organizational structure of man-
agement, building economic and mathematical models of
development, forecasting transportation and investments,
as well as ensuring interfunctional coordination focused on
demand and flexible response to market changes. Thus, the
transport enterprise management system appears as a key

tool for the efficiency and sustainability of its functioning,
which, due to its comprehensive nature, ensures balanced de-
velopment, increased competitiveness and adaptation to the
challenges of the modern market. The qualitative principles
of the enterprise management system depend on the impact
of digitalization on the elements of the management system,
which include, first of all, management functions (planning,
organization, motivation, coordination and control). Thus,
the transport enterprise management system can be consid-
ered an integrated organizational and economic mechanism
that ensures the consistency of planning, organization, moti-
vation, control, and regulatory and coordination influences.
Its essence is the combination of various means of influence
that form the integrity of managerial activities and are char-
acterized by a multi-component structure.

3. Ukrainian transport enterprises operate in a highly
turbulent environment, formed by a combination of military
threats, global crises, and market instability. This turbulence
has a dual nature: on the one hand, it generates large-scale
risks and losses, on the other hand, it opens up new opportu-
nities for integration into European transport networks and
transformation of business models. Survival and further de-
velopment of the transport industry are possible only through
adaptation strategies. Among them, the most significant are
digitalization of logistics processes, integration into TEN-T
and the European transport space, diversification of routes
and sources of financing, as well as the introduction of inno-
vative business models. A systematic approach to managing
transport enterprises makes it possible to minimize the
consequences of destruction and economic shocks. Its imple-
mentation involves a combination of short-term anti-crisis
solutions (restoration of critical infrastructure, ensuring
basic resilience) and long-term strategies (modernization
according to EU standards, greening and digitalization). In
the perspective of post-war recovery, it is the complexity of
reforms and the involvement of international support, as the
main factors of qualitative and quantitative transformations,
that will determine the ability of the Ukrainian transport in-
dustry to become the core of European-Asian logistics flows
and a key factor in the economic stability of the state.

4. The conditions for the development of the digitaliza-
tion of the transport enterprise management system (using
the example of TOV TRANSPORT & Co.) ensure that all
company processes can be divided into main, auxiliary, and
management. The main process is the process that results in
the creation of a service, which should be affected by digita-
lization in the enterprise management system. A multifactor
analysis was conducted, which showed that the impact of
the main indicators of digitalization on the profitability of a
transport enterprise is not decisive and resources should be
accumulated for a decisive impact on the economic efficiency
of the company’s activities. When they are implemented, the
value of the service increases. That is, the process of organiz-
ing transportation services itself is the main process. They
differ in the types of transportation and the INCOTERMS
conditions under which transportation is organized. Auxilia-
ry processes, in particular regarding digitalization, contrib-
ute to the implementation of the main processes. Auxiliary
processes are subject to digitalization to a greater extent than
all other processes in enterprise management. All auxiliary
processes at TOV TRANSPORT & Co are focused on automa-
tion and the use of AI. Management processes involve coordi-
nating all activities of TOV TRANSPORT & Co, ensuring the
result and its improvement.
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