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INTRODUCTION

We are happy to invite you to get acquainted with the first issue of the new scientific and
practical publication "Intellectualization of Logistics and Supply Chain Management".

We strongly believe that the launch of this magazine indicates the objective need to
rethink a wide range of issues related to the development of theory and practice in logistics and
supply chain management, awareness of the need to unite the scientific community and logistics
practitioners, dissemination of modern knowledge and best practices forinnovative development
of the logistics services market.

The first issue of the magazine is published at a difficult time. The global coronavirus
pandemic and the deep economic crisis have significantly worsened business activity in the world.
Currently, global supply chains are collapsing, international trade is declining, and competition
between global and regional logistics operators is intensifying. The most common thesis is that
the world will never be the same again. Industry experts predict the emergence of new, more
flexible and adaptive supply chain management strategies and approaches to logistics business
process management. The trend towards collaborations, cooperation and unification of services
is emerging, comprehensive proposals for clients are being developed. There is increasing talk
about the need to build bimodal supply chains, which involves the development of different
decision-making scenarios: the traditional approach - cost-effective efficiency, low risk, high
predictability; a new approach "second mode" - rapid recognition of opportunities, adaptability,
willingness to solve unexpected problems and look for new opportunities.

Radical transformations of the global and national markets for logistics services require
appropriate scientific support. Logistics science has a special role to play in this process. Initiating
the emergence of a new journal, we decided to focus on its coverage of problematic aspects of
the formation and development of logistics systems at the micro, mezo and macro levels, supply
chain management, digitization of logistics, methods and tools for optimizing processes in
logistics and supply chains, sociopsychology relations and network interaction of enterprises
using cloud technologies, artificial intelligence, e-learning, neural business process management
systems, etc.

Therefore, we invite scientists, researchers and business representatives, as well as our
colleagues from abroad, to cooperate and present the results of scientific research, to discus and
debate on them, to work together to develop the scientific theory of logistics and promote mutual
intellectual enrichment.

We hope that the new scientific publication will become a theoretical guide for young
researchers and representatives of other fields.

HRYHORAK Mariia
Chief Editor

This work is licensed under a Creative Commons Attribution 4.0 International License
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EVOLUTION OF LOGISTICS DEFINITIONS AND CONCEPTS:
BETWEEN FUNCTIONALITY, INTEGRATION AND GLOBALITY

Mariia Hryhorak. «Evolution of logistics definitions and concepts: between functionality,
integration and globality». This article explores the evolution of logistics from a narrow functional activity
focused on the movement of material flows to a comprehensive interdisciplinary science that addresses the
management of diverse flows -material, informational, financial, and human - within and across economic
systems. The study highlights the need to update the conceptual and terminological framework of logistics in
response to the challenges of digital transformation, sustainable development, and the growing role of human
and social dimensions in logistics. The authors propose a revised definition of logistics that reflects its scientific
essence, strategic nature, and societal value. A structured model of logistics as a science is developed, including
its object of study, hypotheses, laws, principles, and methodological approaches. The paper identifies five stages
of the historical development of logistics concepts and categorizes them into traditional, SCM-oriented, and
digitally- and sustainability-driven concepts. It is argued that logistics not only integrates knowledge from
economics, management, informatics, cybernetics, and social sciences, but is also increasingly capable of
contributing its own scientific tools and approaches to these fields. Future research directions are outlined,
including the development of logistics for virtual systems, the expansion of humanitarian-oriented practices,
and the growing application of logistics in crisis and recovery contexts.

Keywords: Logistics as a science, flow management, logistics systems, supply chain concepts, digital
transformation, human-centric logistics, interdisciplinary approach, logistics methodology

Mapia lpueopak. «Eeontoyia eusHavyeHb i KOHYenuyill nozicmuku: mix ¢yHKyioHaneHicmio,
iHmezpayieto ma a2nob6aneHicmio». Y cmammi 00cnioxeHo s102icmuky AK camocmitiHy MixoucyunaiHapHy
HayKo8y 2aJ1y3b, W0 e80/1I0YioHy8asd 8i0 hyHKYIOHATbHOI chepu ynpassiiHHA MamepiarieHUMU NOMOKAmMu 00
cucmemHoz0 nhidxo0y 00 ynpassiHHA NOMOKAMU pi3HOI npupodu: mamepiansHumu, iHgopmauyitHumu,
iHaHcosumu ma nodcekuMu. Ob6rpyHMOBAHO AKMYAsIbHICMb OHOBJIEHHA NOHAMIUHO-KamezopianbHo20
anapamy Jio2icmuku 3 ypaxy8aHHAM BUKJIUKI8 Yugpposoi mpaHcopmayii, cmanozo po3suUMKY,
2yMaHimapusayii ynpasaiHCeKux Npakmuk ma po3eumky no2icmuku 5.0. 3anponoHOBAHO ABMOPCbKE
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BU3HAYEHHA J102iCMUKU, AKe Y3200XKYEMbCA 3 CYYACHUMU 8UMO2aMu 00 CUCMeMHOCMI, iHme2posaHocmi,
cmpameziyHo20 6adyeHHs ma coyiasnbHol opieHmauiil nozicmuyHoi disneHocmi. [I[pedcmasneHo cmpykmypHy
MoO0e/Ib J102iCMUKU AK HayKu, WO 8K/II0YdE 06'ekm, 2inomesu, 3aKOHU, NpUHYUNU Mma memo0oJ102i4Hi nioxoou.
BuzHaueHo emanu esosouyii no2icmuYHUX KOHUenuil, suokpemaeHo mpaoduyitini, SCM-opienHmosaHi ma
CyydacHi yugposo-opieHmoagaHi KoHyenuii. O6rpyHmo8aHo, Wo Js102icmuka He auwe iHmezpye 3HAHHA 3
EKOHOMIKU, MeHedXXMeHMY, iHhopMamuku, KibepHemuku ma coyiasnbHuUx Hayk, ane U noYuHae gpopmysamu
s1acHull Haykosull iHcmpymeHmapiti, npudamHuti 00 380pPOMHO20 NepeHeCeHHs 8 iHWi Haykosi OuCYUNiHU.
BcmarosneHo nepcnekmusu nodasnbuwiux 00CTiOXKeHb y HANPAMI POPMYBAHHA J1I02iCMUKU 8ipmyasbHUX
cucmem, NOCUJIEHHA 2YMAHIMAPHO20 8UMIpPY JI02ICMUYHUX NPAKMUK mMad pO3WUPEHHA NPUKIAOHO20

nomeHuianynoeichKu 8 Kpusoeuxinochpuaoeuxymoeax.

Knro4oei cnoea: norictuka AK Hayka, YMpaBfiHHA MOTOKaMW, JIOTICTUYHI CMCTEMW, KOHUenuii
NaHUIOTIB NOCTaYaHHs, uudposa TpaHchopmaLis, NOAVHOLEHTPUYHA JIOTICTMKA, MiXAUCLMNAIHAPHWIA

nigxiza, MeTogonoria IoricTUKN.

Intraduction. Over the past few decades,
the concept of logistics has undergone
significant transformations, reflecting the
evolution of its role in socio-economic
systems at various levels. From the initial
understanding of logistics as a purely
operational function that ensures the
movement of material resources, this field has
gradually evolved into an interdisciplinary,
strategically important tool for managing
flows within and beyond organizations. This
transformation is driven by a complex set of
factors, among which the globalization of the
economy, the dynamic development of
information and communication
technologies, intensified competition,
increasing complexity of supply chains, and
the growing importance of sustainable
development principles play a key role.

The relevance of the study is due to a
noticeable gap between the theoretical
understanding of logistics, as presented in
academic and scientific literature, and its
practical application in the real business
sector. In the national educational practice,
logistics is often presented as a tool for
managing material flows or as a functional
discipline within economic science. In
contrast, the logistics business — especially in
the fields of transport, warehousing,
distribution, and outsourcing — operates with
a practical understanding of logistics as a
complex of processes related to movement,

storage, customer service, and ensuring the
continuity of supply chains.

The increasing importance of logistics in
the context of globalization, Ukraine's
integration into global logistics networks, the
development of transport infrastructure, and
the formation of the state's ambitions as a
potential logistics hub of the Black Sea-Baltic
region reinforce the need to review the
theoretical foundations of logistics. An
interdisciplinary approach becomes
particularly relevant, allowing logistics to be
understood not only as an applied economic
function but as a scientific category that
integrates economics, management,
informatics, engineering, and social sciences.

An analysis of academic and scientific
literature shows that most definitions of
logistics boil down to managing material,
information, and financial flows to increase
the efficiency of economic entities. In
particular, one of the leading Ukrainian
researchers, Y.V. Krykavsky, considers logistics
as a branch of economic science that studies
flow management in adaptive economic
systems with synergistic connections [1,
c.199]. In subsequent works, he identifies
three approaches to defining logistics:
focused on movement (transformation of
resources in space and time), focused on the
product life cycle, and focused on providing
logistics services [2, c.6]. Similar
interpretations are present in the works of
other authors who emphasize logistics as a
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tool for optimizing supply, distribution,
inventory, and internal flows [3, 4, 5, 6].

Despite the variety of approaches, most
of them do not take into account new
contexts of logistics functioning - in
particular, its impact on the environment, the
social sphere, digital transformation, global
integration, and its humanitarian role in crisis
situations. As a result, there is a need to
formulate an updated scientific vision of
logistics as a systemic, interdisciplinary, and
dynamic science of flow management.

Thus, the formation of a modern
methodological basis for logistics requires not
only a rethinking of its basic definitions but
also a deeper understanding of its evolution,
strategic function in socio-economic systems,
and integrative potential with other scientific
disciplines.

Literature review. The establishment of
logistics as an integrated, strategic, and global
discipline has been accompanied not only by
changes in practical application but also by a
revision of theoretical approaches to its
essence, functional tasks, and key concepts.
Historical analysis of scientific sources
indicates a gradual transition from narrow
functional interpretations of logistics to a
systemic, inter-functional, and strategic
understanding of it.

It should be noted that the evolution of
logistics as a theoretical category and an
applied discipline is the subject of research by
numerous national and foreign scientists.
Modern scientific literature reflects the
complex and multifaceted nature of logistics
transformation, which necessitates the
systematization of approaches to its
interpretation at  various stages of
development.

One of the first formalized approaches to
defining logistics is considered to be the
concept formulated in the military sphere,
where logistics was seen as an activity for
providing troops with material resources,
their transportation, and storage [7]. For
centuries, military logistics developed in two
dimensions: as an art and as a science,
applying, according to its nature, various

8-31
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historically proven concepts that were useful
for supporting armies. The most complete
analysis of the evolution of military logistics is
the work [8], whose authors proposed the
concept of target logistics, defining it as a
science that continuously studies, plans,
manages, and systematically executes the
process of timely supply of necessary
resources for the functioning of armed forces
in war zones, using available technologies
and means to dynamically facilitate the
development of operations and
maneuverability of units.

In commercial practice until the middle of
the 20th century, logistics was understood
primarily as a set of operations for
transportation, warehousing, and inventory
management, which corresponded to the
concept of physical distribution [9]. This
approach was fragmented and mostly
operational. During the same period in the
military sphere, logistics was already
acquiring a strategic character, being
considered as integrated management of
resource provision for troops, which involved
the coordination of supply, transport,
accounting, and storage. It was military
logistics that laid the foundation for the
further transformation of commercial logistics
[10, 11].

From the 1970s, under the influence of
information  technology  development,
globalization, and the increasing complexity
of the market environment, a systemic vision
of logistics as an integrated activity began to
form. In the works of leading researchers,
including D. Bowersox, D. Closs, J.R. Stock,
D.M. Lambert, logistics is considered as an
inter-functional system that combines the
processes of supply, production, sales,
financial services, and information support
[12, 13, 14]. This approach allowed for a shift
from individual operations to the
management of logistics systems and
networks.

In the second half of the 1990s, a formal
conceptual distinction between logistics and
Supply Chain Management (SCM) was
observed. SCM encompasses a broader range



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

of tasks, including strategic planning,
coordination of all supply chain participants —
from raw material suppliers to end
consumers, integration of business processes,
building partnerships, and synchronization of
flows at an inter-organizational level [15].
Authors such as M. Christopher, L. Mentzer, R.
Ballou emphasize that logistics is a
component of SCM, focused on the execution
and optimization of physical flows, while SCM
also covers strategic interaction and value-
added management throughout the entire
chain [16, 17, 18]. Investigating the evolution
of logistics from physical distribution to
supply chain management, the authors [19]
concluded that material flow theory is an
option for solving the problem of the extreme
complexity of material flow systems in the
global economy of the twenty-first century.

From the beginning of the 21st century,
the scientific community began to realize that
logistics — as a discipline concerned with the
management of material, information,
financial, and resource flows — has not only
economic but also significant environmental
and social consequences. The increase in
global flows, the intensification of transport
activities, and the expansion of logistics
networks have led to increased energy
consumption, greenhouse gas emissions, and
waste generation, which, in turn, became the
subject of critical analysis by researchers. One
of the first significant steps in this direction
was the formation of the "green logistics"
concept, which focuses on minimizing the
negative impact of logistics processes on the
environment [20, 21]. Researchers such as J.
Rodrigue [22], Alan McKinnon [23, 24] and
Joseph Sarkis [25], played a key role in
popularizing the idea that environmental
efficiency should be as important as
economic efficiency.

During the same period, the theory of
Sustainable Supply Chain Management
began to form. Important stages in its
development were the works of Seuring &
Mdller [26], who proposed an integrative
framework for researching the sustainable
supply chain, covering three key dimensions:

8-31
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economic, environmental, and social. Their
article in the Journal of Cleaner Production
became a foundational document for further
research in this field. Other scientists drew
attention to ethical issues, labor conditions,
and community impact, which spurred the
inclusion of the social dimension of
sustainability in logistics research [27, 28].
Furthermore, the introduction of the "Circular
Economy" concept into logistics increased
interest in reverse logistics, recycling, reuse,
and extending the life cycle of goods [29, 30].

Thus, the beginning of the 21st century
marked a significant shift in the paradigm of
logistics research — from focusing solely on
efficiency to seeking balanced solutions that
consider the interests of the environment,
society, and business. This necessitated the
development of new models, principles, and
approaches that form the scientific basis of
sustainability in logistics and supply chain
management.

A separate area of research is related to
the impact of digital technologies on the
development of logistics. Modern concepts,
including Logistics 4.0, Smart Logistics, and
Digital Logistics, have emerged as a response
to the growing complexity of logistics
networks, the need to process large volumes
of data in real-time, and the integration of
digital technologies such as the Internet of
Things (loT), artificial intelligence (Al), cloud
computing, blockchain, and so on. One of the
pioneers in the development of digital
logistics theory is E. Hofmann in co-
authorship with M. Risch. In their article
"Industry 4.0 and the current status as well as
future prospects on logistics" (2017), they
formalized the concept of "Logistics 4.0" as
the integration of cyber-physical systems, loT,
and cloud solutions into logistics networks
and emphasized a turning point: logistics
became not just an operational function, but
a system of smart, interconnected, and
automated flows [31]. No less influential is the
contribution of J. Sarkis, who analyzes digital
logistics in the context of sustainable
development, emphasizing the role of data
analytics and Al in decision-making aimed at
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efficiency and environmental responsibility
[32]. The focus of modern research is the
integration of digital technologies into
logistics processes — from mobile sensors and
warehouse automation to autonomous
vehicles, blockchain, and digital twins, which
opens up new functions of logistics — not only
planning the movement of goods but also
managing data, forecasting, and real-time
analysis [34, 35]. Modern logistics goes
beyond transportation and warehousing and
encompasses managing data flows, demand
forecasting, real-time resource management,
adaptive planning, and modeling complex
scenarios. Data analytics becomes a central
element of decision-making in logistics,
allowing for a higher level of accuracy, speed,
and flexibility [36]. Furthermore, digital
logistics is closely integrated with ERP
systems, SCM platforms, and CRM, forming a
unified  information  environment  for
enterprise management [37]. This integration
ensures the transparency of logistics
processes, improves control, and creates a
basis for implementing  sustainable
development concepts, as it allows for
precisely tracking the impact of logistics
solutions on environmental, economic, and
social aspects.

Thus, the development of digital
technologies transforms logistics from an
operational function into a strategic,
interdisciplinary, and technologically
intelligent field of activity that is at the heart
of modern supply chain management and
plays an important role in achieving
sustainable development.

This brief overview of literary sources
demonstrates that approaches to defining
and conceptualizing logistics have changed
significantly over the past decades. Initially,
logistics was perceived as a purely
operational function focused on the physical
movement of goods and inventory
management. However, with the
development of the economy, the
complication of production and trade links,
the introduction of information technologies,
and the formation of global supply chains,

8-31
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logistics gradually transformed into an inter-
functional, interdisciplinary, and strategic tool
for managing flow processes.

Modern scientific approaches view
logistics not only as a practical activity but as
a scientific discipline with its own
methodology, object, and subject of research.
Accordingly, the definitions of logistics are
also changing, increasingly emphasizing not
only material flows but also information,
financial, and human resources, as well as the
need to ensure the sustainability, flexibility,
and value orientation of logistics solutions.

It is important to emphasize that such a
re-evaluation of the scientific foundations of
logistics has already taken place at the level of
authoritative international organizations. For
example, after the Council of Supply Chain
Management Professionals (CSCMP) clearly
distinguished logistics as a separate discipline
from supply chain management, other
professional associations, including the
European Logistics Association (ELA) and the
German Logistics Association (BVL), also
revised their interpretations of logistics,
including a wider range of processes, levels,
and goals. Of particular interest to our
research were publications by the working
group of the Scientific Advisory Board of the
German Logistics Association (BVL), which
emphasized the need to design flows in
logistics networks and proposed a definition
of logistics that reflects the balanced
achievement of economic, environmental,
and social goals [38]. It is worth noting the
conclusion of B. Fisher-Holloway and M.
Mokhele that, as a science, logistics should
integrate more theoretical (including non-
obvious) approaches from other disciplines to
strengthen its own theoretical foundation.
This particularly refers to human geography,
which studies the human spatial behavior,
mobility, and the spatial differentiation of
economic activity [39].

Thus, in the conditions of profound
transformations in the socio-economic
environment, digitalization, globalization,
and the challenges of sustainable
development, there is an objective need to
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update the general theory of logistics as a
science that must respond to new demands of
practice and scientific knowledge.

Aim and Objectives of the Study. The
aim of this work is to systematize the stages of
logistics' evolution as a scientific discipline,
substantiate the changes in its conceptual
content, object, and subject of research in the
context of the development of logistics
concepts, and to refine the methodological
foundations of logistics in accordance with
contemporary  challenges  of  digital
transformation, sustainable development,
and the humanization of logistics practices.
To achieve this aim, the following objectives
have been formulated:

1. To compare definitions of logistics by
various authoritative organizations (CSCMP,
ELA, and BVL) and propose an original
definition that encompasses current trends in
its development.

2. To define the logical structure of
scientific inquiry in logistics through the
sequence: hypotheses — laws — principles
— methodology.

3. To analyze the development of
logistics concepts and strategies in relation to
transformations in the economic,
technological, and social environment.

4. To refine the methodology of logistics
as an interdisciplinary science that combines
knowledge from various fields and is capable
of modeling complex virtual systems.

Methodology for writing this article is
based on a combination of theoretical-
analytical and conceptual approaches, which
allows for examining logistics as a scientific
discipline in its evolution, content, structure,
and contemporary transformations. The
choice of methodology is determined by the
research aim — to conduct a critical analysis of
existing  definitions of logistics, to
comprehend its object of study, principles,
laws, methodological foundations, and to
present an original interpretation of logistics
that meets the current challenges of
digitalization, sustainable development, and
humanization. The following methods were
used in the research process:
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— Systemic approach that allowed for
considering logistics as a holistic system of
knowledge, including concepts, principles,
methods and areas of application. This
approach enabled the identification of
interconnections between flows of various
natures (material, informational, financial, and
human) and reflected the complex multi-level
structure of logistics systems.

— Comparative-analytical method
applied to compare the author's definition of
logistics with definitions used by leading
international organizations (CSCMP, ELA,
BVL), with the aim of identifying common and
distinctive  features,  strengths, and
limitations.

— Historical-logical method allowed for a
stage-by-stage analysis of the development
of logistics concepts — from its inception as an
applied field to its modern interdisciplinary
and strategic approach. Within this method,
the periodization of logistics development
and its concepts was substantiated.

— Elements of an axiological approach
used to account for the social, humanitarian,
and environmental value of logistics in the
context of its evolution from an operational
function to a tool for sustainable
management.

— Conceptual modeling method applied
to construct a generalized systemic model of
logistics development as a science, in which
definitions, hypotheses, laws, principles,
approaches,  and methodology  are
considered in their interrelationship.

Since the article's aim is not purely
empirical, the main source is analytical work
with scientific publications, international
standards, programmatic documents, and
logistics  practices, which allowed for
generalizing current knowledge, formulating
an original conceptual framework, and
outlining directions for further research.

Main Text. The current stage of
economic and business environment
development is accompanied by a growing
volume of theoretical knowledge and
practical experience in the field of enterprise
logistics and supply chain management. This
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applies to both traditional aspects of logistics
related to the management of material flows,
information, finance, and human resources, as
well as the latest trends in the transformation
of logistics activities under the influence of
digital technologies, sustainable
development concepts, process
intellectualization, and corporate social
responsibility.

Over the past decades, logistics has
gradually moved beyond being solely an
applied function of operational flow
management and has transformed into a
complex, interdisciplinary field that requires
not only practical solutions but also a
thorough theoretical understanding. The
expansion of logistics concepts' application
areas, particularly in public administration,
the humanitarian sphere, security, tourism,
and human flow management, indicates the
growing societal importance of logistics and
its gradual integration into broader socio-
economic systems.

In accordance with the classical
understanding of science as a systematized,
structured body of knowledge about the
world, obtained as a result of scientific
research, observations, experiments, and
analysis of facts, the accumulated theoretical
and empirical material in the field of logistics
forms the objective prerequisites for its
further establishment and development as an
independent, interdisciplinary scientific field.
In view of this, it is appropriate not only to
analyze existing theoretical approaches but
also to formulate an original vision of logistics
as a theory and practice at the current stage
of its evolution, taking into account new
technological, economic, and  social
challenges.

Modern logistics has long transcended a
narrow operational understanding that
limited it to managing transport,
warehousing, or inventory. The accumulated
scientific and practical experience, the
digitalization of economic processes, the
increasing complexity of global supply chains,
growing social expectations for business, and
the integration of sustainable development
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principles necessitate viewing logistics as a
comprehensive, interdisciplinary field that
combines both applied and scientific
components. In this regard, we propose the
following definition: "Logistics is an
interdisciplinary  applied scientific and
practical activity that investigates, models,
plans, organizes, implements, and controls
flows of material resources, information,
finances, people, and related services in space
and time within and between economic
systems and networks, with the aim of
effectively creating value for business and
society, ensuring competitiveness, achieving
a balanced fulfillment of economic, social, and
environmental goals, and fostering
harmonious interaction between people,
technology, and the environment".

Comparison allows us to assess how our
definition aligns with current scientific
standards, identify its strengths and potential
weaknesses, and highlight the specifics and
unique aspects of our approach. The
following definitions of logistics were taken as
a basis:

— CSCMP: the process of planning,
implementing, and controlling procedures for
the efficient and effective transportation and
storage of goods including services, and
related information from the point of origin to
the point of consumption for the purpose of
conforming to customer requirements. This
definition includes inbound, outbound,
internal, and external movements [40];

— ELA: the implementation, plan and
control of transportation and arrangement of
goods and personal and the corresponding
support tasks in a system to attain specific
need [41];

— BVL: an applications-oriented
scientific discipline. It models and analyses
economic systems as networks and flows of
objects through time and space (specifically
goods, information, money, and people)
which create value for people. It aims to
supply recommendations for action on the
design, implementation, and mobilization of
such networks and flows through accepted
scientific methods [42].
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The results of the comparative analysis of
the proposed author's definition with the
definitions of recognized leaders in the field
of logistics and supply chain management at
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the international level (CSCMP, ELA, and BVL)
are presented in Table 1.

Table 1. Comparative analysis of definitions of logistics as a science and practice

The most common and generally accepted definitions

CSCMP (Council of

Criteria Author's definition Supply Chain L (E_u ropean B .
Management Log|§tlgs (Bundesvgrglnlgung
Professionals) Association) Logistik)
Aoolied. focused on Application-oriented,
Type of Interdisciplinary, scientific and | Applied, functional, focused pplied, scientific, with an emphasis
" . movement and .
definition practical on flow management placement on network modeling and

sustainable development

Flows of material resources,
information, finance, people,

Flows of goods and

Economic systems as

network consumer

Objects of o . . Moving and placing networks and flows of
and related services; the materials, services, . ) L
management - . ) goods and/or people, |objects in space and time;
logistics systems or networks | information from source to e . :
/ research 2 . . related activities goods, information, money,
within which these flows arise, |consumer
: . people
function, and interact
Efficiency, creation of Design, analysis of
consumer value, Satisfying customer . networks and flows for the
Focus, goal o . . Achieving the goals of .
! competitiveness, sustainable | requirements through . balanced achievement of
setting . . . the economic system . :
development, interaction of effective flow management economic, environmental
people and technology and social goals
Intra-organizational, inter- From the source of raw - . Within and between
Level of e . . Within a certain . .
organizational, national, global, | materials to the end . economic systems;
coverage economic system

emphasis on networks

Yes, people are among the

Presence of objects of flows and as a key

No, emphasis on goods,

Yes, people among the |Yes, people among the

development emphasized

;hse glcjtm an participant in interaction with | services, information objects of displacement | objects of flows
P technologies
Directly stated: Partly stated: efficiency and | Depends on the context ,
. o 3 . Clearly expressed: network
Strategic competitiveness, value satisfaction of needs, but | of the economic .
. . L . , design, balanced
component | creation, sustainable strategicity is not directly | system, the strategic

development

level is not detailed

The conducted comparative analysis
allows us to state that the modern author's
definition of logistics comprehensively
combines key theoretical and practical
aspects inherent in both classical and
contemporary approaches to understanding
this discipline. Unlike the traditional CSCMP
definition, which primarily focuses on the
applied level of managing flows of material
resources, services, and information, the new
interpretation of logistics views it as an
interdisciplinary scientific and practical
activity with a clearly expressed strategic
orientation. The definition by the European
Logistics Association (ELA) partially accounts
for the human aspect, but its concept is

limited to the confines of a single economic
system and does not sufficiently emphasize
the scientific and social components of
logistics. The BVL definition is closest in
meaning, positioning logistics as an
application-oriented scientific discipline that
models and analyzes economic systems as
networks and flows of objects through time
and space (specifically goods, information,
money, and people) which create value for
people. However, the new interpretation
additionally emphasizes the role of the
human element, interaction with
technologies, and ensuring competitiveness
in the context of globalization and
sustainable development. Thus, the proposed
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definition of logistics reflects the current
stage of this field's evolution, integrates
approaches from classical schools, and aligns
with the Logistics 5.0 concept.

Let's examine in more detail the object of
research in logistics - flows as key
components of logistics systems and
networks, reflecting the movement and
transformation of resources in space and
time. We support the view that it is expedient
to use the concept of a logistics flow as a
system of interconnected and coordinated
sub-flows of material resources, information,
finances, and people, where each sub-flow
has its own specific characteristics,
parameters, and management mechanisms.
Depending on the context of activity, one of
these sub-flows may act as dominant,
determining priorities in the planning,
control, and optimization of logistics
processes. This approach ensures flexibility in
choosing management methods and tools,
while maintaining the integrity of the logistics
system or network as a single organism.

A logistics flow, as an integrated set of
interconnected flows of material resources,
information, finances, and people, is a
dynamic system that constantly changes,
transforms, and adapts according to the
needs of the economic environment. The
development of a logistics flow s
accompanied by changes in its form,
structure, and state, which manifest in:

— a transition from individual flow
elements to integrated systemic interaction;

— the transformation of the primary
(basic) flow form into a secondary (derivative)
form, which arises from the interaction of sub-
flows of different natures;

— the complication of the flow structure
in the process of its development and the
integration of new elements;

— achange in the functional state of the
flow - from an active movement phase to a
placement or accumulation stage, creating
prerequisites for further efficient movement
and use of resources.

A logistics flow has the following
properties:
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— multi-flow nature, meaning the
inclusion of diverse sub-flows in its structure
by nature and content (material,
informational, financial, human);

— heterogeneity of elements, reflecting
the variety of resources and information
involved in the logistics process;

— spatial-temporal localization, meaning
the defined spatial and temporal boundaries
of the flow's functioning;

— goal orientation, as all flows are aimed
at achieving a specific economic, social, or
strategic goal;

— process consistency, which ensures
the sequence, logic, and effectiveness of
logistics operations;

— systemic organization, which implies
the interconnection and interdependence of
all components of the logistics flow and its
integration into broader economic systems.

Under a traditional (non-logistical)
approach, each link in the logistics flow has its
own management system, oriented towards
its own goals and efficiency criteria. The
output flow of each preceding link, formed
under the influence of that Ilink's
management system with its goals and
criteria, serves as the input for the subsequent
link. The resulting flow is the output flow of
the last link, whose parameters are formed
sequentially as a result of independent
management influences. Under a logistical
approach, management influences are
exercised by a unified management system
regarding the end-to-end main flow from the
perspective of common goals and efficiency
criteria. In this flow process, the following
parameters can be managed: nomenclature
of flow substance units (what needs to be
delivered), flow volume (how much to
deliver), destination (to whom to deliver),
specified flow speed (when to deliver), fixed
waiting intervals, and the conduct of
intermediate and final control and regulation
of flow processes at nodal points of
movement.

The modern understanding of a logistics
flow as an integrated set of interconnected
material, informational, financial, and human
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flows, functioning in space and time, forms
the basis for the development of logistics as
an independent interdisciplinary science. The
dynamic nature of flows, their ability to
change structure, form, and functional state in
response to external and internal influences,
necessitates the application of scientifically
sound approaches to their research and
management.

Defining logistics as a science is a
fundamental step towards understanding its
essence, scope, and research boundaries.
However, considering the complexity and
multi-level nature of logistics flows, systems,
and networks, it is important to consider
logistics not only as a single whole but also in
the context of different levels of aggregation
and scales of functioning. This allows for a
more precise analysis of the peculiarities of
flow management and the interaction of
elements of logistics systems at micro, meso,
and macro levels. Therefore, the next logical
step is a detailed consideration of the levels of
logistics that define the scope of its
application and the specifics of management
processes in different contexts.

Based on the proposed definition of
logistics and the presented thesis about the
networked structure of flows, several levels of
aggregation of logistical systems and
networks can be clearly identified,
corresponding to different scales of economic
activity and complexities of logistical
processes:

1. Micro-level (local level), which covers
the logistics systems of individual enterprises,
organizations, or very small business entities.
Here, the management of flows of material
resources, information, finance, and people
occurs within a single organization or in a
local market. Logistics networks at this level
are characterized by a relatively simple
structure, where the focus is on optimizing
internal processes -  procurement,
production, warehousing, transportation, and
delivery to the end consumer. The micro-level
provides the basic functionality of logistics
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and serves as the foundation for more
complex networks.

2. Meso-level  (supply chains and
constellations of interacting subjects) - this is
the level where logistics networks are formed
by integrating several enterprises, partners, or
business units that interact within supply
chains and value creation. At the meso-level,
coordination of flows between subjects,
relationship management, process
synchronization, and optimization of the
overall efficiency of the chain occur. It is at this
level that the concepts of integrated logistics,
supply chain management, and cooperation
among market participants are implemented.
The meso-level encompasses regional, inter-
firm, or industry-specific logistics systems.

3. Macro-level - these are logistics
networks that cover large-scale economic
systems — entire economic sectors, regions,
national economies, and global supply chains.
Logistics at the macro-level is associated with
the coordination and regulation of flows
between different countries, continents,
industries, ensuring infrastructural support,
transport corridors, policies, and standards.
Here, strategic planning, sustainable
development, international cooperation, and
global supply security are important issues.

Each of these levels is part of a higher-
order network — local networks (micro-level)
integrate into larger supply chains (meso-
level), which, in turn, are elements of global
economic systems (macro-level). Effective
logistics management requires considering
the specifics of each level and coordinating
their interaction, which is critically important
for achieving strategic, economic, and
sustainable goals.

Logistics as a scientific approach finds
wide application in various fields of activity,
including military affairs, business, and
emergency management. The generalized
areas of use are presented in Fig. 2. Each of
these areas has its specific requirements and
features that determine the specifics of
logistical support.
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Logistics as a field of activity
Military logistics Business logistics Emergency logistics
v
mgzgg%g;{%%ggﬁhy %) Micrdogistics Mesologistics Macrologistics Metalogistics Megalogistics
Bgr%?jﬁugﬁnpr)?olc%tsge é) Production and commercial Commercial Intermediary Social
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'?]ya%g%glc Ec%r%mi é) Transport Pharmacettical || Agricultural Trade Automotive Touristic ...
'?grﬁ?oﬂ;?'g}ggﬁ' é) Urban (City) Regional National Cross-border Global (International)
By type of main flow §> Material Informational Financial Service Passenger
By functional-phase @ Intra logistics (internal) Inter logistics (external)
feature Production Warehouse Procurement | Sales Distribution Dispositional
By reqularity and = Operational Project (event) logistics (of individual events, conferences, exhibitions, forums,
repeatabilty of logistics logistics (festivals, championships, Olympiads, Olympic Games, etc
operations
By product Tife cycle Integrated Togistic support of product | [ Maintenance and - :
stages = design repair logistics Recycling Waste processing
sustz:l:isz ;tglrg%ggc%ment = Green logistics Reverse logistics Circular logistics btigtg}ér;%gle

Figure 1 — Areas of application of logistics as a science and practice (designed by the author)

In the military field, logistics is a critically
important component of ensuring combat
readiness and successful execution of
operations. It covers the planning,
organization, and management of supplies of
materials, armaments, fuel, medicines, and
provisions, as well as the evacuation of the
wounded and personnel rotation. Military
logistics is characterized by high dynamism,
the need for rapid adaptation to changes in
the tactical situation, and strict requirements
for reliability and security. It uses methods of
comprehensive planning, coordination of
transport and warehousing operations, and
information  systems  for  operational
monitoring and resource management.

In business, logistics acts as a key element
of supply chain management, ensuring the
competitiveness of enterprises. It includes
planning and controlling the movement of
materials, goods, information, and financial
flows from suppliers to end consumers.

Business logistics aims to optimize costs,
improve service levels, reduce inventory, and
shorten order fulfillment times. It applies a
wide range of methods and technologies,
such as demand forecasting, automation of
warehouse processes, transport optimization,
and the use of ERP and SCM information
systems.

In emergency management, logistics
ensures rapid and effective response to crisis
events, such as natural disasters, man-made
accidents, epidemics, etc. Its main task is the
quick mobilization, transportation, and
distribution of humanitarian aid, medical
supplies, equipment, and personnel to
affected regions. The peculiarity of this area is
the high unpredictability of situations, limited
resources, and the need to coordinate
numerous participants - government
services, international organizations, and
volunteer movements. Logistics in
emergency situations applies adaptive
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planning, mobile  warehouses,  crisis
information systems, and modern
communication technologies to ensure

timely and effective support.

Thus, logistics as a science provides a
systemic, comprehensive, and adaptive
approach to managing resource flows in
various areas, considering their specific
conditions and goals, which is a key factor in
increasing the efficiency of activities in
military  affairs, business and crisis
management.

Hypotheses — assumptions for research in logistics

Economic optimization hypothesis: to ensure
the effective functioning of logistics systems,
comprehensive optimization of total costs is

necessary, rather than isolated optimization of

.individual links or processes

Inventory optimization hypothesis: reducing
inventory levels in logistics chains/networks is
only possible with a high level of integration,
coordination and transparency of flows

Cycle time reduction hypothesis: reducing
the duration of logistics cycles has a positive
effect on the competitiveness of the system
and increases the value of products or
services for the end consumer

Flow synchronization hypothesis: the
efficiency of logistics systems depends on the
synchronization of material, information,
financial and human flows in space and time

Adaptability hypothesis: logistics systems
that are able to quickly adapt to changes in the
I— externaland internal environment demonstrate
higher resilience and performance

Digital transformation hypothesis: the
introduction of digital technologies and
automation is a key factor in increasing the
efficiency and transparency of logistics
processes

Sustainable development hypothesis:
ensuring a balance between economic,
environmental and social components in
logistics is a necessary condition for the long-
term viability of logistics systems
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Scientific research in logistics begins with
the formulation of hypotheses — assumptions
about the nature of interconnections and
regularities in the functioning of logistics
systems that are subject to empirical
verification. Hypotheses act as working
models that allow for directing research,
structuring the problem, and defining the
scope of analysis. In the context of the
modern interpretation of logistics, a set of
hypotheses, laws, and principles of logistics is
proposed, which is presented in Fig. 2.

Laws — objective pattems, the result of confirming hypotheses

Law of optimization of total costs: to achieve a minimum of
total costs for the logistics flow, it is necessary to coordinate
the goals and parameters of all its links, avoiding local
optimization, which can increase total costs

Law of inventory saving: inventories are a source of
potential losses, so the integration of the logistics system
links helps to reduce them, minimizing the Forrester effect

Law of time saving: reducing the duration of logistics cycles
is a critical factor in increasing competitiveness, which
stimulates systems to accelerate all logistics processes

| of trajectory and method of resource movement should be

Law of economic efficiency of flow movement: the choice

based on minimizing economic, not just physical, costs

Law of consolidation and deconsolidation of flows:
combining and distributing flows at different stages creates
synergistic effects, improves efficiency and forms supply
networks

|| must correspond to the intensity of flows; links with limited

Law of capacity proportionality: logistics infrastructure

capacity become bottlenecks and a source of losses

Law direct flow: logistics flows should be designed to
minimize oncoming movements and intermediate operations,
which reduces processing time and costs

|| aimed at meeting the needs of the end consumer, and flow

Law of customer orientation: the logistics flow is always

management must be integrated into the system of business
goals

Law of digitalization: the introduction of information
technology and automation dramatically increases the
efficiency, transparency and adaptability of logistics systems

— protection and social responsibility, which ensures the long-

Law of sustainable logistics development: the economic
efficiency of logistics must be combined with environmental

term stability and viability of systems
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Principles — practical guidelines that are based on laws and serve as guidelines for
governance

Principle of systemicity and network organization: logistics is considered as a
holistic system of interconnected flows and processes integrated within and
between economic systems at the micro-, meso- and macro levels

Principle of integrated flow management: material, information, financial,
— human flows and related services are managed as a single interdependent
system to achieve synergy and create added value

Principle of flow synchronization: flow processes must be coordinated in
space and time in order to ensure the integrity, continuity and flexibility of
logistics systems

Principle of total cost optimization: decisions on flow management are made
with an orientation towards minimizing total costs within the entire logistics
chain/network

— Principle of inventory economy: inventories are used as a buffer to balance
flows, but must be maintained at an optimal level to avoid losses

Principle of saving time and reducing cycles: minimizing the duration of
logistics and production processes is a necessary condition for increasing the
efficiency and adaptability of systems

|| Principle of proportionality of capacity: the infrastructure and resources of
logistics systems must be balanced to prevent bottlenecks and inefficient use of
capacity

Principle of the functional-cost approach: all logistics solutions must take into
account economic feasibility, cost optimization and the creation of added value
at all stages of the logistics chain

Principle of direct flow: the organization of flows should provide for the
— minimization of counterflows and the reduction of intermediate operations to
increase the efficiency of movement

Principle of consolidation and deconsolidation of flows: flows should be
combined or distributed according to economic feasibility to optimize logistics
processes

Principle of forecasting and adaptability: logistics systems must be capable of
dynamic development and rapid response to environmental changes through the
use of predictive models and flexible planning

Principle of digital transformation: the widespread adoption of digital
—  technologies, automation, and analytics is a prerequisite for modern flow
management

|| Principle of customer orientation: all logistics processes should be aimed at
meeting the needs of the end consumer and ensuring high quality services

Principle of sustainable development: logistics should ensure the balanced
L— achievement of economic, environmental and social goals, supporting the social
responsibility of business

Figure 2 - Hierarchy of scientific concepts in logistics: from hypotheses to laws and
principles of managing flows, systems, and networks (author's development)

The verification of identified hypotheses
in logistics research allows for revealing
objective regularities that determine the
nature and limits of the functioning of
logistics systems and networks. The laws of
logistics as a science are based on a system of
objective regularities that reflect essential and
recurring connections between elements and
processes of logistics systems and networks.
These laws have a socio-economic character,

so their operation depends on the specific
context, technological level, scale, and
structure of the system. However, it is
precisely these laws that form the theoretical
basis for the development of logistics
concepts, the definition of key principles, and
the selection of adequate management
methods.

Within the scientific approach to logistics,
it is advisable to distinguish groups of laws by
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their subject focus and functions. In particular,
this work considers:

— laws of economy, which set
fundamental rules for the rational use of
resources and time within logistics systems or
networks. They determine the need for
comprehensive optimization of supply
chains, minimization of inventory, reduction
of logistics cycles, and selection of
economically feasible flow routes;

— laws of organization, which define the
structural and functional features of building
and managing logistics networks and flows.
They highlight the importance of flow
consolidation,  adequate infrastructure
throughput, direct flow movement, and
customer orientation as the basis for effective
logistics activities;

— laws of digital transformation and
sustainable development, which reflect
modern trends and requirements for logistics
systems, focusing on  technological
modernization, automation, environmental,
and social responsibility.

The laws of logistics are interdisciplinary
and apply to material, information, financial,
and human flows, reflecting the complexity
and strategic nature of the modern vision of
logistics. It is on their basis that the principles
of logistics process management are formed,
detailing the ways of  practical
implementation of theoretical knowledge in
the activities of enterprises, regions, and
global economic systems.

Modern logistics is based on a system of
principles that reflect the complex and multi-
level nature of flow management in economic
systems. System-integrative principles
emphasize the integrity and interdependence
of different types of flows, as well as the need
for their synchronization to ensure the
continuity and flexibility of logistics
processes. Economic and optimization
principles are aimed at minimizing total costs,
effective inventory management, and
reducing cycle times, which increases the
adaptability and competitiveness of systems.
Organizational and technological principles
define the rules for building effective flows,
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considering direct flow, consolidation, and
adaptability, as well as the implementation of
digital technologies to increase transparency
and operational efficiency. Socio-marketing
principles  emphasize  the  customer
orientation of logistics services and the need
to consider sustainable development, which
ensures a balanced combination of economic,
environmental, and social goals. Collectively,
these principles create a reliable basis for the
theoretical substantiation and practical
implementation of modern logistics as a
science and management function.

Based on laws and principles, a set of
methods, tools, and technologies is formed
that allows for effectively solving specific
logistics tasks at various management levels -
from operational to strategic. The sequence
"laws — principles — methods" reflects the
logical chain of transition from scientific
knowledge to the practical implementation of
management in logistics, ensuring the
systematic nature, efficiency, and adaptability
of logistics systems in modern conditions.

The complexity of logistics systems,
manifested in multi-level organization, multi-
flow nature, spatial-temporal localization, and
systemic interdependence, requires the
application of a comprehensive
methodology. The methodology of logistics is
not limited to the framework of a single
discipline but integrates knowledge from
various scientific fields for a comprehensive
solution of logistics tasks. It combines
knowledge from economics, management,
informatics, mathematics, cybernetics, and
social sciences. Specifically, from economics,
it borrows principles of efficient resource
utilization and cost analysis;  from
management — approaches to organizing,
planning, and controlling processes; from
informatics — methods of data processing,
transfer, and protection; from mathematics -
tools for modeling, optimization, and
statistical analysis; from cybernetics - theories
of managing complex systems and feedback;
from social sciences - understanding of
human behavior, organizational cultures, and
social interactions. Such a multidisciplinary



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

approach allows for comprehensively
considering all aspects of logistics processes
and increasing the efficiency of flow
management in complex and dynamic
conditions.

Thus, the methodology of logistics is
considered as a set of conceptual approaches,
principles, methods, and models applied to
the analysis, design, organization, and
optimization of logistics systems, networks,
processes, and flows with the aim of
increasing their efficiency, flexibility, and
sustainable development of economic
systems.

The methodology of logistics is based on
three fundamental approaches - systemic,
process, and flow — which form the basis for
the analysis, design, and management of
logistics flows, systems, and networks. The
systemic approach in logistics is based on
understanding logistics systems as complex,
holistic entities consisting of interconnected
elements,  processes, resources, and
participants. This approach allows for not
considering individual logistics functions -
transportation, warehousing, order
management, cargo handling, last-mile
delivery, returns management, information
support — in isolation, but rather viewing
them as parts of a single system, where
changes or disruptions in one element
inevitably affect the functioning of the entire
system. The systemic approach involves a
hierarchical structure of logistics systems
(micro-, meso-, macro-levels), consideration
of the external environment, goals,
constraints, and interrelationships. This allows
for a comprehensive analysis of logistics

problems, building effective flow
management models, and considering
economic, technical, social, and

environmental factors. The process approach
focuses on logistics as a set of interconnected
processes that have a clear sequence of
execution, inputs, outputs, resources, and
performance criteria. It ensures transparency,
predictability, and manageability of logistics
operations, allows for avoiding duplication of
functions, loss of time and resources. The
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process approach is the basis for describing,
optimizing, and standardizing logistics
processes, implementing quality
management systems, building process
maps, and performance indicator (KPI) control
systems. It orientates logistics towards
achieving the final result - satisfying
consumer needs and creating added
customer value. The flow approach is a
fundamental component of logistical
thinking, as it allows for viewing economic
systems and enterprises as networks through
which various types of flows - material,
informational, financial, and human -
continuously move. This approach allows for
modeling the  structure, parameters,
interaction, and dynamics of flows, as well as
identifying "bottlenecks," imbalances, and
potential for optimization. The flow approach
ensures consistency and synchronization of
different types of flows, allows for reducing
inventory, cycle times, costs, and increasing
service levels. It is precisely due to the flow
approach that logistics acts as an integrating
function of the economy, combining
production, distribution, service, and
consumption into a single managed system.

Thus, the combination of systemic,
process, and flow approaches forms the
conceptual basis of modern logistics as a
science and practice, ensuring effective
management of complex flow-network
structures in conditions of increasing
globalization, digitalization, and sustainable
development. The defined methodological
approaches - systemic, process, and flow -
create the foundation for forming various
concepts of logistics, which concretize and
adapt general management principles to the
specifics of different levels, industries, and
operating conditions. The consideration of
logistics concepts allows for a better
understanding of how the science and
practice of logistics have evolved under the
influence of technological, economic, and
social changes, and how they respond to
modern  challenges of  globalization,
digitalization, and sustainable development.
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In modern academic and scientific
literature, the definition of "logistics concept”
is interpreted at two interrelated but distinct
levels — theoretical and applied. At the
theoretical level, a logistics concept is
understood as a systemic model (paradigm)
that reflects a fundamental vision of the role,
structure, and tasks of logistics as a sphere of
management within a specific historical,
socio-economic, and technological context.
Such concepts define logistics activities as a
component of integrated enterprise
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management, supply chains, or economic
systems of various levels. They lay the
theoretical foundation for forming principles,
methods, and approaches to organizing flows
of material resources, information, finances,
and people. Table 2 presents the author's
vision of the evolution of the systemic model
of logistics as a science, that is, as a sequential
change in the scientific vision of the role,
tasks, and boundaries of logistics in
accordance with the development of
economics, technologies, and societal needs.

Table 2. Stages of evolution of logistics as a science and applied discipline (author's

development)

Characteristics | Object of L Key emphases of Dominant laws IS IEGLT
evel of . o cal
Stage of the system | manage science and and principles of | Human role
coverage - o backgroun
model ment practice logistics d
1. Stage of | The emergence of | Material |Enterprise, |Rationalization of Law of economic  |Human - Basic
logistics theoretical ideas | flows local level |transport, warehouse, | efficiency of flow | physical mechanizati
conceptualiz |about logistics as costs, and movement performer, on, initial
ation an activity of organization of flows | (embryonic level), |operator information
(1950-1970) [moving and Principle of process systems
placing resources organization
2. Stage of | The formation of |Material |Intra-firm | Integration of Law of inventory ~ |Human - MRP, MRP
logistics integrated and and cross- |warehouse, transport |saving, Law of time |coordinator, |Il, first ERP
development |logistics as a set |informatio |functional |and production saving, Principle of |manager, systems
and of interconnected |n flows processes; systematicity, analyst
integration | flows and optimization of integration, process
(1970-mid-  |processes stocks; JIT, DRP approach
1990s) concepts
3. Stage of | Logistics as a Material, |Inter- Strategic integration, |Law of time saving, |Human -key |ERP, EDI,
logistics component of informatio | organizatio |globalization, supply |flow efficiency, competence |SCM
separation | SCM, focused on |n and nal, inter- | chain management, |consolidation, of the system, | systems,
and supply  |managing flows |financial |regional partnership and capacity coordinator, |analytics
chain within flows flexibility proportionality; strategic
management |interorganizational Principle of partner
(mid-1990s- | networks variability,
2010) integration,
customer
orientation
4. Stage of | Intellectualization |Material, |From local |Digital platforms, Strengthening the  |Human - Big Data,
logistics of logistics informatio |to global transparency, effect of the laws of |analyst, user |loT, Al
digital systems, active  |n, analytics, automation | flow efficiency, time | of digital blockchain,
transformatio | digitalization of | financial and data integration | saving, capacity technologies, |robotics
n processes and and proportionality; operator of
(2010-2020) |management human Principle of complex
flows sustainable systems
development,
functional-value,
digital approach
5. Stage of |Logisticsasan  |Material, |Global, Human-centricity, Synergistic effect of |[Human - co- | Industry
logistics interdisciplinary, |informatio |inter- sustainability, all laws of economy | creator of the |5.0,
intellectualiza | global science n, industry, adaptability, ethics, |and organization; |system, key |intelligent
tion and practice, financial |inter- social responsibility, | Principles of beneficiary, | networks,
(from 2020)  |focused on the and regional integration of human | sustainable bearer of Green
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balance of human and technological development, knowledge |Logistics,
technology, flows potential systematicity, and creativity |ethical and
sustainable integration, social
development and customer standards
people orientation, human-

centricity

The presented evolution of logistics as a
science and practice reflects the gradual
increase in the complexity of management
objects and methods, as well as the rising
level of integration and globalization of
logistics systems. At the initial stage of
conceptualization (1950-1970s), logistics was
primarily viewed as a function of moving
material  resources  within  individual
enterprises. During this period, basic laws of
efficient flow movement dominated, and
management mostly focused on rationalizing
transport and  warehousing. Humans
performed physical executive functions, and
technologies were limited to mechanization
and rudimentary information systems.

During the period of logistics
development and integration (1970s — mid-
1990s), there was a significant expansion of
the management object by including
information flows and integrating inter-
functional processes. Here, the laws of
inventory and time economy gained strength,
and systemic and integrated management
principles  were  reinforced.  Humans
transformed into coordinators and analysts,
and with the advent of technologies like MRP
and ERP, optimization capabilities
significantly increased.

From the mid-1990s to 2010, logistics
formally separated from supply chain
management, with the latter becoming key in
globalization and inter-organizational
coordination. Management encompassed
material, information, and financial flows,
emphasizing partnership, flexibility, and
strategy. Laws of consolidation,
proportionality of capacities, and customer
orientation became critically important, and
the human role transformed into a strategic
partner capable of effectively managing

complex networks with the help of SCM
systems.

The stage of digital transformation
(2010-2020) is characterized by the intensive
use of innovative IT solutions - Big Data,
artificial intelligence, Internet of Things, and
robotization. This period deepens the
application of sustainable development
principles and the functional-value approach,
ensuring  flexibility, transparency, and
accuracy in flow management. Humans
remain key analysts and operators of complex
automated systems.

Finally, the stage of intellectual logistics
begins from 2020 and opens a new era, where
technological progress combines with
human-centricity, ethical standards, and
social responsibility. Intellectual logistics
means not only automation and digitalization
of processes but also adaptability, self-
learning, forecasting, and strategic decision-
making, considering complex
interrelationships between flows of materials,
information, finance, and people. It
harmoniously ~ combines  technological
potential with a human-centric approach,
sustainable development, and ethics, which is
the essence of Logistics 5.0. This stage
embodies  systemic, integrated, and
sustainable approaches, balancing economic
efficiency with environmental and social
aspects. Humans become not only users but
also active creators of new-generation
logistics systems, ensuring a balance between
technologies and societal needs.

Thus, the presented model (paradigm) of
logistics demonstrates not only technical-
technological and organizational
development, but also the gradual formation
of a multi-dimensional scientific discipline, at
the heart of which is effective, adaptive, and
responsible management of resources,
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information, financial, and human flows in
complex economic systems at various levels.

It should be noted that the evolution of
logistics as a science and applied field is
accompanied by the continuous
development of concepts, strategies,
management models, and practices that
reflect changes in the technological
environment, market conditions, and societal
needs. From the perspective of a modern
scientific vision, it is appropriate to
distinguish three main groups of logistics
concepts that characterize different stages
and approaches to organizing logistics
activities:

1. Traditional logistics concepts.

This group formed in the second half of
the 20th century during the establishment of
logistics as a separate management function
and science. The main focus of traditional
concepts is on managing material flows,
optimizing costs, and ensuring the efficiency
of resource provision. Among the key
concepts of this period, the following should
be highlighted:

— "Just-in-Time" (JIT) concept, which is
focused on minimizing inventories and
ensuring the supply of resources at a precisely
defined time, which allows reducing storage
costs and increasing turnover;

— "Just-in-Case" concept, which involves
the formation of strategic reserves to reduce
the risks of supply disruptions;

— Lean logistics, aimed at eliminating all
types of losses in logistics processes and
ensuring maximum value for the consumer at
minimum costs;

— Outsourcing of logistics functions, i.e.,
transferring part of logistics processes to
specialized companies to increase efficiency
and flexibility. These concepts allowed for
significant optimization of material flows, cost
reduction, and increased productivity, but
mostly did not take into account complex
inter-system interconnections, social, and
environmental aspects.

2. Integrated logistics concepts or SCM-
oriented concepts:
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— Quick Response (QR) and Continuous
Replenishment (CR), which aim to shorten
delivery times and ensure continuous
replenishment of inventory based on up-to-
date information on product sales levels;

— Efficient Consumer Response (ECR) — a
concept aimed at increasing the efficiency of
the entire supply chain through cooperation
between manufacturers, wholesalers, and
retailers for rapid response to consumer
demand;

— Vendor-Managed Inventory (VMI) — an
inventory management model where the
supplier takes responsibility for planning and
replenishing the consumer's inventory based
on up-to-date inventory levels;

— Collaborative Planning, Forecasting,
and Replenishment (CPFR) - a concept of
joint demand planning, forecasting, and
inventory replenishment, which involves
deep cooperation between supply chain
participants, information exchange, and
coordination of actions to ensure the stability
and efficiency of flows;

— Agile Logistics — a concept that
focuses on the ability of the supply chain to
quickly, efficiently, and with minimal cost
adapt to changing market conditions,
unpredictable demand changes, supply
disruptions, and external crises.

Thus, SCM-oriented concepts
demonstrate a transition from isolated
management of individual flows to
comprehensive (integrated) management of
value chains.

3. Modern logistics concepts.

Starting from the 2010s, under the
influence  of digital transformations,
globalization, and growing societal demands
for sustainable development, there has been
a qualitative change in approaches to
logistics. Modern concepts integrate digital
technologies, sustainability, social
responsibility, and human-centricity. The
main concepts of this stage include:

— Reverse Logistics - the concept
emerged earlier but fully integrated into
logistics only during the transition to
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sustainable development and responsible
consumption;

— Circular Logistics — formed as a tool for
implementing the circular economy and
corresponds to the values of Logistics 5.0;

— Sustainable Logistics - oriented
towards minimizing the negative impact of
logistics processes on the environment,
optimizing resource consumption, and
developing a circular economy;

— Green Logistics - involves reducing
greenhouse gas emissions, using
environmentally friendly modes of transport,
and ensuring energy efficiency of warehouses
and logistics infrastructure;

— Digital Logistics - implemented
through the introduction of information
systems and digital technologies, including
artificial intelligence, Internet of Things (loT),
blockchain, and big data to increase the
transparency, flexibility, and accuracy of
logistics operations;

— Smart Logistics - involves the
integration of intelligent digital technologies
(loT, artificial intelligence, big data,
automation, blockchain, etc.) into all elements
of logistics systems to achieve maximum
transparency of logistics processes in real-
time;

— E-commerce Logistics — stimulates the
development of quick, personalized, and
convenient logistics services for online retail.

Thus, modern concepts go beyond
exclusively economic efficiency, take into
account environmental, social, and ethical
aspects, and also focused on the integrated
management of various types of flows
(material, informational, financial, and
human) in global logistics networks.

4. Logistics of the future: combining
innovative technologies and a humanitarian
approach.

Current trends in the development of
science and practice allow us to predict the
further transformation of logistics towards
intellectual and human-centric logistics
(Logistics 5.0). This approach combines the
potential of technological innovations with
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the priority of humanitarian values. Key
characteristics of future logistics:

— use of artificial intelligence,
autonomous transport, robotic warehouses,
digital twins for automation and optimization
of processes;

— development of adaptive and self-
learning logistics systems capable of
responding to environmental changes in real-
time;

— orientation towards human needs and
safety, manifested in personalized logistics
services, socially responsible management,
and consideration of employee well-being;

— active integration of logistics into
achieving Sustainable Development Goals
(SDGs), particularly through supporting
regional economies, circularity, and social
inclusivity.

Thus, the described evolution of logistics
concepts demonstrates a transition from
narrow functional optimization to systemic,
comprehensive flow management in a
complex world where efficiency,
technological advancement, and social
responsibility act as a single integrated
foundation. It clearly reflects the growing
importance of the human factor, which makes
the inclusion of human flows in the object of
logistical analysis not only justified but also
conceptually necessary. In the early stages of
logistics development, particularly during the
1950s-1970s, the main focus was on
managing material flows — goods, cargo, and
inventory. Subsequently, during the period of
integration of logistics functions (1970s-
1990s), the idea of logistics as a system
emerged, including not only material but also
informational flows. Starting from the mid-
1990s, with the spread of the supply chain
management concept, logistics began to
focus on inter-functional interaction, which is
impossible  without  considering  the
movement, involvement, and interaction of
people. In the era of digital transformation
and the transition to Logistics 5.0, the
importance of the human factor has grown
even more: the object of logistical
management now includes personnel,
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consumers, and users of logistics services,
refugees, patients, and city residents — that is,
all subjects whose movement in space and
time requires logistical support. Applied fields
confirm this expansion: military logistics has
always considered personnel movement; in
business logistics, the role of human
resources  logistics is growing; in
humanitarian  logistics -  evacuation,
resettlement, and support of people in
emergency situations; in urban logistics — the
organization of population mobility. Even
leading logistics organizations, particularly
BVL, explicitly include people in the list of
objects of logistical modeling alongside
goods, information, and finance. Thus, the
inclusion of human flows in the modern
definition of logistics corresponds to both
applied practice and the scientific logic of
logistics development as an interdisciplinary,
human-oriented field of knowledge within
the framework of Logistics 5.0.

The future development of logistics
methodology as a science demonstrates its
gradual transformation into an integrated,
flexible, and predictive knowledge system
that can not only accumulate approaches
from other sciences but also influence their
further development. As an interdisciplinary
scientific field, logistics has from its very
beginning relied on research results in the
fields of economics, management,
informatics, mathematics, cybernetics,
engineering, sociology, and psychology. At
the same time, the specificity of logistical
thinking, namely the focus on flows,
networks, interconnections, and goal
orientation, allows for creating unique
models capable of adequately reflecting the
complex reality of modern dynamic systems.

In the near future, a key direction for the
evolution of logistics methodology will be the
development of virtual systems logistics.
Modern logistics models are traditionally built
on assumptions about the structuredness of
economic systems, where roles,
interconnections, and configurations are
relatively stable. However, with the spread of
digitalization, automation, and
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intellectualization of logistical activities in
conditions of rapid change, these
assumptions lose relevance. A new reality is
forming - virtual logistics systems — in which
elements and connections constantly change,
boundaries between physical and digital
space blur, and temporary, situational
interaction networks emerge. For effective
management of such systems, logistics must
develop new methods for modeling,
forecasting, and synchronizing flows, adapted
to dynamic, non-linear, weakly structured
environments.

Furthermore, logistics as a science is
entering a phase of reverse influence on those
scientific fields from which it drew
knowledge. The specific paradigm formed in
logistics, oriented towards managing flows in
networks with consideration of multiple
criteria, spatial-temporal coordination, and
emergence, can be applied to the further
development of business management,
strategic planning, macroeconomic analysis,
and also to fundamental disciplines. For
example, in operations research, systems
theory, and engineering sciences, logistical
optimization and synchronization models
already play a significant role. In the field of
behavioral sciences, particularly psychology
and sociology, logistics can offer approaches
to modeling collective behavior in crisis
conditions or in mass mobility systems. Thus,
the logistics of the future is not just a science
of flow management but also an integrative
platform for mutual enrichment of various
fields of knowledge, combining
computational rigor, engineering precision,
and socio-humanitarian sensitivity in the
context of the complex challenges of the
global world.

Conclusions. As a result of the
conducted research, it is substantiated that
logistics has transformed from an applied
function related to the movement of material
resources into a fully-fledged interdisciplinary
scientific field. The modern interpretation of
logistics goes beyond just operational
management, encompassing strategic, social,
and humanitarian dimensions. The refined
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definition of logistics within the article as the
science of managing material, information,
financial, and human flows within and
between economic systems allows for uniting
various approaches - from classical to digital
and sustainable - into a single logical system.

In summary, it can be argued that the
uniqueness of logistics as a science lies in its
focus on the comprehensive study and
management of integrated flows of material
resources, information, finances, and human
resources in space and time. Unlike other
scientific disciplines that study individual
types of flows in isolation (for instance,
physics examines fluid and gas flows,
economics analyzes financial flows, and
information technologies investigate data
flows), logistics views them as interconnected
and dynamic systems that require specialized
methods of analysis, planning, and
management. This interdisciplinary and
systemic approach defines logistics as an
independent scientific discipline with a
unique object and subject of research, which
has significant practical importance for the
effective functioning of complex economic
systems.

The article proposes an original structure
for the scientific foundation of logistics,
encompassing the object of research,
hypotheses, laws, principles, and
methodological approaches. A system of
logistics hypotheses has been formulated,
consistent with the identified laws of
economy and flow organization, as well as the
principles  of  systematicity, = process
orientation, flow orientation, and
adaptability. The proposed methodological
basis combines the tools of economics,
management,  informatics,  cybernetics,
mathematics, and social sciences, confirming
the interdisciplinary nature of logistics as a
scientific field.

Five key stages of logistics development
have been identified: from conceptualization
in the mid-20th century to the current stage
of Logistics 5.0, which is based on
digitalization, service orientation, sustainable
development, and consideration of the
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human factor. The content of traditional,
SCM-oriented, and modern logistics concepts
has been revealed, reflecting the shift in focus
from managing physical flows to integrated
management of complex, multifaceted
logistics systems.

It is shown that the evolution of logistics
as a science is accompanied by an increasing
significance of the human factor, the
emergence of virtual logistics networks, and
the development of logistics in the fields of
business, defense, and emergency
management. It is emphasized that logistics
approaches and models are increasingly
becoming the basis for research and solutions
in other scientific disciplines, indicating the
growing reverse influence of logistics as a
science.

The scientific novelty of the study liesin
generalizing and conceptualizing the modern
definition of logistics as a science, forming a
structural-logical model of logistics from a
scientific  approach  perspective, and
proposing logic for the evolution of logistics
concepts in connection with digitalization,
sustainable development, and the
humanization of flow management.

The practical significance lies in the fact
that the obtained results can be used for
updating educational programs in logistics
and SCM, developing strategic logistics
solutions in companies, and forming a new
paradigm of logistical thinking in the context
of the digital transformation of the economy.

Prospects for further research in the field
of logistics should be based on the empirical
verification of the identified principles and
laws, which will allow for confirming their
practical applicability and effectiveness in
various contexts of logistics process
management. Special attention should be
paid to studying the formation and
functioning of virtual logistics systems, which
are becoming increasingly relevant in the
conditions of digital transformation and a
rapidly changing global environment. This
research  will help to develop new
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methodological approaches and tools for
optimizing complex multi-level logistics
networks.  Furthermore, an important
direction is the analysis of the humanitarian
potential of logistics, especially in the context
of crisis situations and recovery processes,
which will increase the effectiveness of
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emergency response and promote the
sustainable development of affected regions.
Thus, further scientific research  will
contribute not only to the theoretical
deepening of the discipline, but also to the
practical adaptation of logistics concepts to
contemporary challenges.
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INFORMATION AND PROCEDURAL SUPPORT FOR SALES
MANAGEMENT IN THE SEGMENT OF PROFITABLE ORGANIC
PRODUCT BRANDS

Viktoriia Lazebnyk. “Information and Procedural Support for Sales Management in the Segment
of Profitable Organic Product Brands”. In the modern competitive landscape of the agri-food sector, effective
sales management has become a critical factor in ensuring the profitability and sustainability of enterprises,
particularly those operating in the premium, organic, and functional food segments. With increasing consumer
expectations, seasonal fluctuations in demand, rising resource costs, and rapid digitalization, businesses must
rethink traditional sales models and adopt innovative tools to maintain market competitiveness. This paper
explores the role of information and procedural support in enhancing the effectiveness of sales management
for profitable food brands, with a special emphasis on the impact of digital technologies.

Information support encompasses the collection, analysis, and use of customer, product, and market
data to improve demand forecasting, customize offerings, and mitigate risks. Procedural support, in turn,
includes standardized algorithms, workflows, and regulations that coordinate actions across departments and
improve customer service quality. The study presents a comprehensive review of recent research by Ukrainian
and international scholars, confirming that the integration of CRM, ERP, Bl systems, and other digital platforms
contributes to operational efficiency, increased customer loyalty, and higher sales performance.

Through the case study of “HealthyChoice Foods,” a leading food brand, the article provides empirical
evidence of the transformative impact of digitalization. After implementing CRM and ERP systems, the company
achieved a 40% reduction in order processing time, a 25% increase in repeat purchases, and a growth in annual
sales from S$12 million to $58 million. Standardization of processes, automation of logistics, and real-time
analytics helped improve the Net Promoter Score (NPS) from 52 to 78, reflecting greater customer satisfaction
and loyalty.

The paper also presents a set of practical recommendations for enterprises in the food sector, aimed at
optimizing sales management through digital integration. These include implementing scalable CRM and ERP
solutions, applying Al for demand forecasting, automating warehouse operations, unifying business
procedures, and improving staff digital literacy. Special attention is given to overcoming common challenges
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such as high implementation costs, employee resistance, technical limitations, and cybersecurity threats. A
dedicated framework is provided to address these issues and ensure successful digital transformation.

The study concludes that information and procedural support systems are not only technical instruments
but also strategic resources that drive growth, efficiency, and customer trust. In high-margin segments such as
organic food, the ability to personalize communication, streamline distribution, and predict customer behavior
becomes a key differentiator. Therefore, enterprises that adopt a systemic and adaptive approach to sales
management will be better positioned to respond to market volatility, meet consumer needs, and achieve long-
term profitability.

The results of this research offer valuable insights for food industry enterprises developing digital
transformation strategies and serve as a foundation for future scientific exploration into the integration of
intelligent systems in sales management processes.

Keywords: sales management, profitable brands, organic products, information support, procedural
support, CRM systems, digital transformation, analytics, personalization, agribusiness

Bikmopisa Jlaze6Huk. «Ilngpopmayiiine ma npoyedypHe 3abesneyeHHs ynpaesiHHA npooaxkamu y
cezavmeHmi npubymekoeux 6peHoie opaaHiYHUX npodyKmie». Y cmammi po32iisHymo akmyaneHi acnekmu
iHpopmayiliHozo ma npoyedypHo2o 3abe3nevyeHHA YNpassiHHA NPOOAXAaMU fK K/IK0Y0B8020 YUHHUKA
nioguwWeHHA eekmusHOCMi KoMepuiliHoT 0Ois/ibHOCMIi  nidNpueMcma 8 ymMo8ax Cy4dcHo20 Oi3Hec-
cepedosuwia. Ocobnusy ysazy npudineHo aHasnisy posi cy4acHux iHpopmayitiHux mexHosnoeid, maxkux ak CRM-
cucmemu, ERP-piwernHs ma yugposi nnamgopmu, Aki 3abesnedyroms iHMezpayito ma asmomamusayiro
npouecig ynpasniHHa npooaxamu. [JocnioxeHo aniue cmaHoapmusayii ma asmomamusayii npoyedyp Ha
3HUXeHHA onepayitiHux sumpam i nidsuweHHA pigHA 3a0080/1eHOCMI K/liEHMIB.

Ha ocHosi 0ocgidy nposioHux KomMndHil, 30Kkpema Amazon, 8U3HAYEHO K/lOHYO8i nepesazu
8NPOBAOXKEHHA I[HGOpMayitiHUX cucmeM ma aHanimuyHux iHcmpymeHmis. Po3pobreHo npakmuyHi
pekomeHOauii 0ns nidnpuemcme wWooo iHmezpauii cy4acHux mexHonoeili y 6i3Hec-npouecu, a MAakox
3aNpPONOHOBAHO WJIAXU NOOOJIGHHA OCHOBHUX NpobsieM | BUKJIUKIB, NOB'A3AHUX i3 8NPOBAOKEHHAM YuX
pilieHe.

Pe3ynemamu 0ocnioxeHHA niOKpecsroioms 8axaugicms aoanmauii 00 yugposux mpaHcgopmaduid,
wo 00380/1€ hiONpueMcmeam  hidsuwyysamu NpoOyKMueHicme, CKopodysamu sumpamu ma
3a6e3neyysamu KOHKYPeHmMoCNPOMOXHICMb y WBUOKO 3MIHIOBAHUX YMOBAX PUHKY..

Knrouoei cnoea: ynpasniHHA npogaamu, NprubyTKoBi 6peHan, opraHiuHi npoayktu, iHbopmaLinHe
3abe3neyeHHsn, npouegypHe 3abesneuveHHd, CRM-cuctemun, umdpoBa TpaHchopmalis, aHaniTMKa,
nepcoHarnisauia, arpapHun GisHec.

Intraduction. In the modern competitive traditional sales approaches and their

environment of the agri-food sector, effective
sales management is a crucial factor for the
stability and profitability of enterprises
dealing with organic food products. This is
especially true for brands targeting the
premium, organic, or functional segments,
where not only product quality but also
service speed, personalization, and logistical
flexibility play a key role. High consumer
expectations, seasonal demand fluctuations,
rising resource costs, and rapid technological
advancements require a rethinking of

adaptation to new conditions.

In this context, information and
procedural support becomes particularly
important as it forms the foundation for
decision-making and the efficient functioning
of the sales system. Information support
includes the collection, processing, and
analysis of data related to customers, product
range, market trends, and sales dynamics. This
enables improved forecasting accuracy,
strategic adaptation, and risk reduction. At
the same time, procedural support involves
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the development of clear algorithms,
regulations, and standards that optimize
processes from order to delivery, ensuring
coordination between departments and high
service quality for customers.

The issue of effective sales management
is gaining particular relevance in the era of
digital transformation. The implementation of
CRM and ERP systems, the use of artificial
intelligence and analytical platforms, and the
automation of warehouses and logistics are
no longer just tools, but strategic drivers of
growth for profitable food brands. However,
the adoption of such solutions s
accompanied by a range of barriers: high
technology costs, the need for changes in
organizational culture, a lack of qualified
personnel, and cybersecurity risks.

Therefore, there is a pressing need for
scientific justification of the role of
information and procedural support in the
sales management system of profitable
organic food brands. It is important not only
to identify their impact on the efficiency of
sales processes but also to develop practical
recommendations for overcoming
digitalization barriers. This will enable
enterprises to adapt to dynamic market
changes and strengthen their
competitiveness.

Analysis of recent research and
publications. The topic of information and
procedural support for sales management is
actively explored by both Ukrainian and
international scholars, who make a significant
contribution to the development of this field.
In particular, among Ukrainian researchers,
Kryzhko O. and Darchuk V. [1] have analyzed
the impact of information systems on
marketing activities, specifically on the
effectiveness of sales management in the
context of Ukrainian enterprises. Berestetska
O. and Riznyk N. [2], in their research,
demonstrated that the implementation of
CRM systems improves the accuracy of sales
forecasting and reduces customer service
time, which positively affects the overall
efficiency of commercial operations.
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Volianyk H. and Marushko N. [3] focused
on procedural support, emphasizing the
importance of business process
standardization. They argue that process
optimization reduces the risk of errors in the
sales process and ensures higher customer
satisfaction. Moreover, they underline that
organizing internal control in the information
process of management is a key direction in
achieving successful operations of modern
trading enterprises. In turn, the study by
Pchelianska H. O. and Holovchuk Yu. O. [4]
considers the specifics of building a brand of
food products, taking into account market
characteristics, consumer behavior, and the
necessity of forming emotional attachment to
the product. The authors emphasize that in a
highly saturated market, the brand itself
becomes a key differentiating factor capable
of ensuring stable sales and customer loyalty.

Among international researchers, the
theme of information support and sales
management procedures is a vital
component of marketing and business
strategies. P. Kotler, in his works, highlights
the integration of information systems for
analyzing customer behavior, which allows
for personalized brand offers tailored to
specific consumer segments [5]. M. Porter [6]
views the optimization of sales management
procedures as an element of creating
competitive advantages for the enterprise,
showing that investments in information
support contribute to profitability and
operational cost efficiency.

Special attention in the literature is paid
to the influence of digital tools on sales
management. For instance, D. Aaker [7]
emphasizes the importance of digital
platforms and analytics in enhancing the
effectiveness of brand sales, enabling more
timely and effective customer engagement.
A. Ross and M. Tyler [8] present sales
management models based on the
standardization of procedures and the use of
modern analytical tools to achieve consistent
results.

Thus, academic studies confirm that
information and procedural support in
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managing sales of profitable food brands are
critical factors for improving the effectiveness
of commercial activity. The use of modern
digital solutions - such as CRM and ERP
systems, automated logistics modules,
business  analytics, and  personalized
marketing platforms — enables enterprises to
respond swiftly to changes in demand,
forecast sales more accurately, reduce costs,
and strengthen customer loyalty. This not
only contributes to increased productivity but
also ensures that the brand remains
adaptable to dynamic market conditions,
maintains profitability, and sustains
compuetitive positioning amid high consumer
sensitivity and digital transformation.

The aim of the study is to substantiate the
role of information and procedural support in
the sales management of profitable organic
food brands, as well as to identify effective
approaches for their implementation to
increase productivity, market adaptability,
supply chain optimization, and ensure the
long-term competitiveness of enterprises in
the food industry. Particular attention is paid
to the impact of digital solutions on
forecasting accuracy, logistical flexibility,
personalized customer interaction, and the
stability of supply in the perishable segment
of organic products.

Presentation of the main results.
Modern information technologies such as
CRM systems, ERP solutions, and digital
platforms are radically transforming the
approach to sales management for profitable
food brands. These tools provide effective
planning, execution, and control over all
stages of the sales process, which is critically
important in the highly competitive and high-
margin food product segment.

The role of CRM systems in building
brand loyalty. CRM systems (Customer
Relationship Management) play a key role in
building long-term consumer loyalty to food
brands. They allow for tracking purchase
history, customer preferences, responses to
promotions and seasonal offers — particularly
valuable in the FMCG segment. Personalized
communications and targeted promotions
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boost repeat purchases, which is a decisive
factor in brand profitability. According to
research, the use of CRM solutions in the food
industry increases the efficiency of loyalty
programs and boosts sales volume by 20 -
30% through individualized customer
strategies [2; 9].

ERP systems for process integration and
efficiency. ERP systems (Enterprise Resource
Planning) ensure the integration of
production, logistics, and sales processes,
enabling food brands to respond quickly to
demand changes and avoid shortages or
overproduction — especially important for
products with limited shelf life. These
solutions help automate orders, control
inventory, and optimize logistics, reducing
storage and transportation costs. For
instance, Coca-Cola implemented an ERP
system that reduced costs by 18% and sped
up order processing by 30% [11].

Digital platforms and analytical tools as
growth drivers. Digital platforms (online
stores, marketplaces, mobile apps) expand
the distribution channels of profitable food
brands. The use of analytics enables the
identification of consumption trends (e.g., the
rising interest in gluten-free or organic
products), rapid assortment adaptation,
determination of the most profitable SKUs,
and effective campaign planning. For
example, the use of interactive sales analytics
dashboards allows companies to promptly
respond to changing customer preferences
and meet peak period demand.

A practical confirmation of effectiveness
is demonstrated by a Ukrainian company
producing organic snacks. After
implementing a CRM system, it increased
repeat purchases by 25% and reduced
customer acquisition costs by 15% thanks to
precise analysis of consumer behavior.

Best practices from global leaders.
Meanwhile, global food industry leaders such
as Amazon Fresh and HealthyChoice Foods
use ERP and CRM solutions combined with
automated logistics systems to manage large
volumes of products. This ensures rapid
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response to demand changes and consistent
customer service quality [12; 13].

Thus, in the sector of profitable organic
food brands, information technologies serve
not only as tools for automation but also as
strategic resources that shape competitive
advantages, ensure accurate forecasting,
improve service quality, and drive profitability
through advanced analytics, personalization,
and adaptability.
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Table 1 presents a comparative analysis
of key performance indicators of the organic
brand "HealthyChoice Foods" before and after
the implementation of modern information
technologies such as CRM systems, ERP
solutions, and analytical platforms. Prior to
2015, the company relied on traditional retail
sales and manual order processing, which
resulted in low operational efficiency and
limited scalability.

Table 1 - Performance Results of the Organic Brand “HealthyChoice Foods” Before and After
the Implementation of Modern Information Technologies

Before Implementation of

After Implementation of Modern Technologies (2016 and

products through traditional retail

Indicator Modern Technologies (before beyond]
2015) y
. Production and sale of organic , .
Core Activity Multichannel strategy: retail + e-commerce + HoReCa

Manual order processing, errors

Order Management L i
in picking, long processing time

ERP system enabled automation of logistics and inventory
management, reducing order processing time by 40%

Standard mailing, lack of

Customer Interaction o
personalization

CRM system enabled personalized offers, increased repeat
purchases by 25%, and boosted average check size by 18%

Demand Forecasting

Gut-feel forecasting, dependent
ONn manager experience

Integration of Bl analytics reduced excess inventory by 22% and
minimized returns through accurate seasonal demand forecasting

Marketing Local promotions with no Analytical platform enabled audience segmentation and effective

Campaigns performance tracking digital campaigns, doubling advertising ROI

Annual Sales - $58 million in 2022 (due to expanded distribution and growth of
$12 million .

Volume online sales share to 35%)

Operating 7% 15% (due to automation, logistics optimization, and better demand

Profitability planning)

Customer 5 78 (improved service quality and delivery speed, launch of order-

Satisfaction (NPS) tracking mobile app)

Source: compiled by the author based on data from [13] and typical effects of ERP/CRM/BI implementation

in food industry companies.

After the digital transformation launched
in 2016, the brand implemented an ERP
system to automate logistics and warehouse
operations, a CRM platform for managing
customer relations, and Bl tools for analytics.
This significantly reduced order processing

time, increased personalization, lowered
unsold inventory, and improved overall
profitability.

The results demonstrate a significant
increase in annual sales volume (from $12
million to $58 million), operational
profitability (from 7% to 15%), and the Net
Promoter Score (NPS) from 52 to 78 points.
This confirms that the implementation of

modern information technologies not only
optimizes business processes but also fosters
long-term competitiveness of profitable
brands in the food sector [13].

HealthyChoice Foods stands as a
prominent example of effective use of
standardization and automation in managing
profitable organic food brands. Through
unified procedures for order processing,
inventory management, logistics, and
customer service, the company achieved
significant gains in operational efficiency and
customer satisfaction.

Benefits of unified operations across
channels. The unification of processes
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enabled a stable level of service across all
customer segments, regardless of distribution
channel. Clear procedural algorithms
significantly reduced the number of errors in
order execution, which is critical for brands
dealing with perishable goods. Moreover,
standardization accelerated logistics
operations and shortened the time between
order receipt and delivery to the end
consumer.

Simultaneously, process automation
became a key component of the company’s
strategy. ERP solutions enabled efficient stock
control, avoided overstocking, and optimized
logistics and storage costs. The integration of
a CRM system allowed for deeper analysis of
customer behavior, personalized marketing
offers, and increased repeat purchases. The
use of business analytics tools enabled
accurate demand forecasting, assortment
adaptation to consumer preferences, and
improved marketing campaign performance.

The introduction of digital delivery
services, including integration with logistics
operators, allowed the company to provide
same-day delivery, positively impacting
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customer experience and brand loyalty.
According to company estimates, the
implementation of modern IT solutions
reduced logistics and order processing costs
by an average of 18 — 20%, while NPS rose
from 52 to 78 points [13].

Thus, the experience of HealthyChoice
Foods confirms that process standardization
and automation are strategically important
tools in managing profitable food brands.
These approaches help reduce costs, improve
productivity, build consumer trust, and
ensure sustainable business growth in a
dynamic market environment.

Practical recommendations based on
experience. Studying the experience of
technology implementation in companies
allows for the development of a set of
effective =~ recommendations  for  the
information and procedural support of sales
management in profitable food brands,
presented in Table 2. These
recommendations can be adapted by
businesses of all sizes — from local producers
to international retail networks operating in
the high value-added food product segment.

Table 2 — Recommendations for Implementing Information and Procedural Support for Sales

of Profitable Organic Brands

Process Integration

Directions Actions Description of Activities
. Implementing CRM systems enables effective customer base management,
, Integration of CRM .
Implementation of Svstems personalized offers, and encourages repeat purchases through deeper
Modern Information y segmentation.
Systems ERP Solutions for ERP systems optimize procurement, inventory, production, and logistics, which

is especially important for perishable products.

Analytical Platforms (BI
Systems)

Bl systems provide accurate demand forecasting, analysis of consumption

trends, and profitability of each product line.

) Warehouse Robotics
Business Process

The use of automated storage and order picking systems reduces costs and

increases service speed.

Automation Automated Sorting

Implementing sorting centers with minimal human involvement reduces errors

and speeds up delivery.

Al for Demand
Forecasting

Machine learning models help detect sales patterns and prevent seasonal

supply disruptions.

Standardization of

Process Unification
Procedures

Creating unified operating standards across the network ensures consistent

service quality regardless of the sales channel.

Staff Training

Enhancing employee skills in digital tools supports effective integration of

changes into daily operations.
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Procedure Standardizing procedures facilitates business model scaling in new regions
Documentation and improves quality control.
, Real-Time Order Provides customers with transparency and confidence in the service, which is
Enhancing Tracking crucial for online food purchases.
Customer Using purchase history enables tailored recommendations, promotions, and
Orientation Personalized Offers ' '

cross-selling.

Feedback Systems

Automatic post-purchase customer surveys allow prompt response to

feedback and increase brand trust.

Investments in
Innovation

Pilot Projects

Enables testing of new tools (e.g., chatbots, e-commerce platforms) without

risking core operations.

Integration with
Suppliers

Using cloud platforms for data exchange ensures accurate deliveries and

reduces shortages or delays.

Source: adapted by the author based on [14;
practices in the food industry.

The integration of digital tools allows for
significant cost  reductions, improved
forecasting accuracy, personalized customer
communications, and more effective
assortment management - all of which are
critical for brands aiming to maintain
profitability in a highly competitive
environment. Through business process
automation and standardization, companies
can reduce operating costs by 15 - 20%,
increase customer loyalty, shorten order
processing time, and deepen analytics
regarding consumer preferences.

The application of the proposed
approaches will not only support effective
sales management but also strengthen the

15; 16], and the analysis of modern sales management

market position of the brand, particularly in

the organic, functional, or premium food
niches.
Barriers to implementation of

information and procedural systems. The
analysis of the problems and challenges faced
by enterprises during the implementation of
information and  procedural support,
presented in Table 3, highlights their
complexity and multifaceted nature. The
main barriers include high costs, technical
difficulties, staff resistance, lack of qualified
personnel, low levels of digital culture, and
cybersecurity risks.

Table 3 - Challenges and Barriers to the Implementation of Information and Procedural

Support and Ways to Overcome Them

significant investments in acquisition, configuration,
and integration with existing processes. Additional
training costs for personnel are also required.

Challenges Solutions
High implementation costs Cost optimization
Information systems such as CRM or ERP require + Choosing scalable sgluhons Wlth. the possibility of gradual
implementation.

+ Using cloud services with lower initial infrastructure costs.
Applying for grants or participating in government digitalization
support programs.

Resistance to change by personnel

Overcoming resistance to change

Employees may resist adopting new systems due
to a lack of technical knowledge or fear of job loss
due to automation.

+ Conducting employee training focused on demonstrating the benefits

* Incentivizing employees, for example, with bonuses for successfully

of new technologies.
+ Implementing changes gradually, allowing sufficient time for
adaptation.

mastering new systems.

Technical difficulties

Resolving technical issues
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Integrating new technologies with existing
infrastructure may be challenging, especially if the
enterprise uses outdated systems.

+ Conducting a preliminary technical audit to assess the enterprise’s

+ Engaging external experts or companies experienced in systems

readiness for implementation.

integration.

Lack of qualified specialists

Attracting qualified personnel

. . g
Enterprises may face a shortage of experienced

professionals for system implementation and

nvesting in the professional development of current staff through
certification programs.

vision may hinder progress.

+ Collaborating with educational institutions to attract young specialists.
support. . .
+ Outsourcing system setup and maintenance tasks.
Low level of digital culture Fostering digital culture
+ Developing a digitalization strategy with clear goals and
A lack of understanding of digitalization benefits implementation stages.
among management or the absence of a strategic | * Conducting information sessions for management to explain the long-

term benefits of automation.
+ Demonstrating successful implementation examples.

Cybersecurity risks

Ensuring cybersecurity

The increasing amount of data processed by
systems creates risks of unauthorized access or
data loss.

* Installing modern data protection systems, including antivirus
software.
* Regular staff training on information security practices.
+ Conducting regular security audits and data backups.

Source: compiled by the author

However, the proposed ways to
overcome the challenges associated with the
implementation  of information and
procedural support make it possible to
effectively minimize risks and ensure a
successful transformation of the sales
management system for profitable food
brands. Cost optimization, investment in
personnel training, involvement of industry
experts, fostering digital culture among
employees, and the implementation of data
protection systems are critically important
components for the successful digitalization
of enterprises engaged in the production and
distribution of food products.

Strengthening competitive advantage
through a systematic approach. Enterprises
that adopt a systematic approach to solving
these problems gain the ability not only to
implement effective digital solutions but also
to significantly strengthen their competitive
advantages in the market - especially in the
context of dynamically changing consumer
preferences, strict industry regulations, and
high sensitivity to reputational risks. The
rational integration of information systems
such as CRM, ERP, and BI platforms enables
real-time logistics optimization, assortment

management, rapid demand response, and
enhanced customer loyalty.

Thus, the implementation of information
and procedural support in managing sales of
profitable food brands is a complex but
strategically essential step. Following the
proposed recommendations contributes to
reducing operational costs, improving service
quality, enhancing personalized customer
interaction, and forming  long-term
competitive advantages. In the digital
economy, these factors are crucial for the
successful operation of food companies
focused on high profitability, innovation, and
consumer trust.

Conclusions. This study highlights the
strategic importance of information and
procedural support in improving sales
management efficiency within the segment
of profitable organic product brands. It has
been demonstrated that the implementation
of modern digital tools - such as CRM
systems, ERP solutions, and analytical
platforms - not only automates business
processes but also enhances customer
interaction by enabling a personalized
approach, reducing the sales cycle, and
increasing consumer loyalty.
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Particular emphasis has been placed on
the procedural dimension, including process
standardization, the development of clear
operational  algorithms, and internal
regulations. These measures reduce risks and
improve interdepartmental communication.
Case study examples confirm that integrating
information systems significantly improves
performance indicators, demand forecasting
accuracy, customer retention, and overall
business profitability.

The findings of this research underscore
that for organic brands, which position
themselves as environmentally responsible,
high-quality information and procedural
support serves not merely as a technical
instrument but as a foundation for trust,
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transparency, and competitiveness. In the era
of digitalization and growing consumer
expectations, agri-food enterprises must
adopt adaptive and intelligent sales
management strategies to secure sustainable
development in both domestic and
international markets.

Thus, a comprehensive approach to
information and procedural support is a key
success factor in the dynamic organic product
market. Future research should focus on
developing flexible management models
based on artificial intelligence, integrating
digital systems with supply chains, and
analyzing real-time consumer behavior to
further enhance sales performance and
business resilience.
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Ganna Gurina, Serhii Podrieza, Valentyna Novak, Oleksii Tseluiko. “Institutionalization of
customs procedures as a strategic tool for economic security: a proactive approach in the management
of Ukraine's foreign economic activity”. This article explores the transformation of Ukraine’s customs policy
under martial law as a key instrument for ensuring the country’s economic security. The authors emphasize the
institutionalization of customs procedures-customs control, clearance, and the collection of taxes and duties -
as a strategic mechanism for strengthening foreign economic activity. In wartime conditions, the customs
system functions not only as a regulator but also as a proactive element of state governance, supporting
domestic producers, the Armed Forces of Ukraine, and civil society. The methodological framework of the study
includes comparative analysis, abstraction, structural modeling, and generalization. As a result, the essence and
components of customs procedures were defined, and changes introduced into legislation and customs practice
under unprecedented challenges were identified. The study also examines the interconnection between customs
policy and the national strategy for economic security, particularly in supporting critical infrastructure and
supply chains. The importance of digitalizing customs procedures is highlighted as a means of increasing
transparency and responsiveness during crises. The authors stress the need for adaptive legislation capable of
responding to evolving external threats. Prospects for integrating international experience in customs
administration are outlined to strengthen Ukraine’s institutional capacity. The article lays the foundation for
further research in the field of security-oriented management of foreign economic activity. The proposed
conclusions can serve as an analytical tool for developing policies in the field of economic security in conditions
of instability.

Keywords: customs policy, martial law, economic security, institutionalization, customs procedures,
proactive governance, foreign economic activity, digitalization, legislative adaptation, humanitarian aid,
supply chain resilience, national recovery, crisis management, governance instruments, strategic,
administrative tools

TFaHHa lypiHa, Cepeiti MNodpiesa, BanenmuHa Hoeak, Onekciti Ljenyiiko. «IHcmumyuyioHanizayisa
MumHux npoyedyp AK cmpamezi4Huii iHcmpymeHmM eKOHOMi4yHoOi 6e3neKku: npoaKkmueHul nioxio e
ynpaeniHHi 308HiuWIHboeKOHOMIYHO disinbHicMIo YKpainu». Y cmammi docnioxxyemsca mpaHcgopmayis
MUMHOI nonimuKku YKpdiHU 8 YyM0B8ax B0EHHO20 CMAHY AK KJI0HY08020 iHCMpymMeHma 3abe3neyeHHA
eKOHOMIYHOI 6e3neku depxasu. ABmopu akyeHmyrome ygazy Ha iHcmumyuyioHanizayii Mumuux npoyeoyp -
MUMHO20 KOHMPOJI0, OhOpMIIeHHS md Cms2HeHHS noddamkig i 36opie - AK cmpameziyHo20 MexaHi3my
NocusieHHA 308HiUHbOEKOHOMIYHOI OiasibHOCMI. B ymosax 8iliHu MumHa cucmema @yHKUioHye He nuwe AK
pezaynamop, a U AK npoakmusHUl esieMeHm O0epXdgHO20 YnpassliHHA, NiOMPUMYyYU 8iMYU3HAHUX
8upobHuKie, 36poliHi Cunu YkpaiHu ma 2poMadsHcbKe Cychinbcmao. Memo0dosoziyHy 0cHO8Y 00C/TiOXeHHS
CMAHOB/IAMb NOPIBHANLHUU AHANI3, abcmpaz2ys8aHHsA, CMpyKmypHe MOOeno8aHHA mMa y3a2asibHeHHsA. Y
pe3ynemami 6ys10 8uU3HAYeHO CymHicmeb i cknadosi MUMHUX npouyedyp, a MAKOX BUABIEHO 3MiIHU,
3anposaodxeHi 8 3akoHO0A8CcMei ma MumHili npakmuui 8 ymosax 6esnpeyedeHmHuUX 8UK/IUKI8. [JocnioxeHo
830EMO38'A30K MiXX MUMHOIO NOAIMUKOK MA HAUIOHA/IbHOK CMpamezieio eKOHOMIYHOI 6e3neku, 30Kkpemda 8
acnekmi nidmpumKu KpumuyYHoOI iHhpacmpykmypu ma sio2icmuyHux aaHyrozis. liokpecneHo 8axiugicme
yugpposizauyii MumHux npoyedyp fAK 3acoby niosuwjeHHa nPo3opocmi ma onepamugHOCMi 8 yMOBAX KPUS3.
Asmopu Hazonowylomes Ha nompebi adanmusHo20 3dKOHOO0ABCMBd, 30aMHO020 peazy8amu HA 3MiHHI
308HIWHI  3azpo3u. OkpecsieHO nhepcnekmusu iHMezpayii  MiXXHapoOHo20 00c8idy 8 MUMHOMY
aomiHicmpyeaHHi 3 Memoto NocuseHHsA iHcmumyyitiHoi cnpomoxHocmi YkpaiHu. Cmamms 3aknadae ocHogy
071 nodanewux 0o0cnioxeHs y cepi 6e3neko80-OpiEHMOBAHO20 YNPAB/IHHA 308HIUIHbOEKOHOMIYHOIO
OisinibHicMI0. 3anNPONOHOBAHI BUCHOBKU MOXYMb C/ly2y8amu aHAIMUYHUM iHCMpPyMeHmMom 0/18 po3pobKu
noslimuk y cghepi ekoHoMi4yHOI 6e3neku 8 ymosax HecmabinbHocmi.
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Knrouoei cnoea: mnTHa nonitvka, BOEHHWI CTaH, eKOHOMIYHa 6e3neka, iIHCTUTYLioHani3auia, MUTHI
npoueaypu, NPOAKTMBHE YMpPaBJiHHA, 30BHILUIHBOEKOHOMIYHA AiAnbHICTb, UudpoBisauia, aganTauisa
3aKOHOAABCTBA, NYMaHiTapHa AOMOMOra, CTIMKICTb NaHUIOrB NOCTavyaHHA, HauioHasbHe BiAHOBNEHHS,
Kpr3oBe ynpaBiiHHA, CTpaTerisa, iIHCTPYMEHTY YNpaBiHHA.

Intraduction. The full-scale war in
Ukraine has triggered unprecedented shifts in
the country’s economic governance, placing
customs policy at the forefront of national
resilience and security. As a strategic interface
between  domestic  production  and
international trade, the customs system has
evolved from a regulatory mechanism into a
proactive instrument of statecraft. In
conditions of martial law, customs
procedures—ranging from control and
clearance to  taxation—have been
reconfigured to support the Armed Forces,
safeguard critical infrastructure, and stimulate
national industry. This transformation reflects
not only a response to external threats but
also a deliberate institutional adaptation
aimed at reinforcing economic sovereignty.
The urgency of these reforms has catalyzed
legislative innovation, digital modernization,
and the integration of security imperatives
into economic policy. This study examines the
structural and functional metamorphosis of
Ukraine’s customs administration, offering a
conceptual model of proactive customs
policy as a stabilizing force in times of crisis.
This reconfiguration of customs governance
reflects a broader paradigm shift in Ukraine’s
approach to economic resilience—one that
prioritizes agility, institutional robustness,
and strategic foresight. In this context,
customs policy is no longer confined to
transactional oversight but is embedded
within a national security framework that
demands anticipatory action and cross-
sectoral coordination. The integration of
customs functions with defense logistics,
humanitarian aid flows, and industrial policy
underscores their expanded role in sustaining
wartime economic functionality. Moreover,
the acceleration of digital tools and risk-based
management systems has enabled more
targeted interventions, minimizing
disruptions while maximizing fiscal efficiency.

These developments signal the emergence of
a hybrid model of customs administration—
simultaneously reactive to immediate threats
and proactive in shaping long-term recovery
and competitiveness.

Literature review. The evolution of
customs policy in crisis contexts has been the
subject of growing scholarly attention,
particularly in relation to its role in economic
stabilization and national security. Existing
literature underscores the dual nature of
customs administration—as both a fiscal
instrument and a gatekeeper of strategic
resources (Brunet & Cadot, 2020; Gasiorek et
al., 2022). In the Ukrainian context, pre-war
studies primarily focused on trade facilitation,
anti-corruption measures, and harmonization
with EU standards (Kravchuk, 2019; Melnyk &
Horbenko, 2021). However, the onset of full-
scale war has prompted a shift in academic
discourse toward resilience, institutional
adaptability, and the securitization of
economic governance. Recent contributions
highlight the necessity of integrating customs
operations into broader defense and
humanitarian frameworks (OECD, 2023;
UNCTAD, 2022). Scholars have examined the
role of expedited procedures, temporary
exemptions, and digital platforms in
maintaining supply chain continuity under
duress (lvanova & Shevchuk, 2023). Moreover,
comparative analyses of post-conflict
economies suggest that proactive customs
policy can serve as a catalyst for
reconstruction and industrial renewal
(Baldwin & Evenett, 2021).

Despite these insights, there remains a
gap in the literature regarding the
operationalization of customs policy as a
dynamic security tool in real-time conflict
scenarios. This study addresses that gap by
offering a conceptual model rooted in
Ukraine’s wartime experience, emphasizing
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the intersection of institutional reform,
legislative agility, and strategic foresight.

Purpose and objectives. The purpose of
this study is to examine the transformation of
Ukraine’s customs policy under martial law as
a strategic mechanism for reinforcing
economic security and institutional resilience.
In light of the war's disruptive impact on
trade, logistics, and fiscal stability, customs
administration has acquired a new
significance—not merely as a regulatory
function, but as a dynamic tool of statecraft.
This research seeks to explore how customs
procedures have been restructured to
support national production, defense
operations, and humanitarian flows, while
simultaneously adapting to legislative shifts
and technological modernization. By
analyzing these developments, the study
aims to conceptualize a proactive model of
customs governance that integrates security
imperatives  with  economic  recovery
strategies. The inquiry is grounded in the
belief that customs policy, when strategically
aligned with broader national objectives, can
serve as a stabilizing force in both crisis and
post-crisis contexts.

Results, analysis, and discussion. The
analysis reveals a marked shift in the
operational logic of Ukraine’s customs
administration during martial law,
characterized by accelerated procedural
flexibility, targeted fiscal exemptions, and
enhanced coordination with defense and
humanitarian agencies. One of the most
significant outcomes has been the
institutionalization of expedited customs
clearance for military and dual-use goods,
which has reduced logistical bottlenecks and
improved supply chain responsiveness.
Simultaneously, the introduction  of
temporary tax relief measures for critical
imports—such as medical supplies, fuel, and
construction materials—has supported both
civilian resilience and infrastructure recovery.

Digitalization has played a pivotal role in
sustaining operational continuity. The
deployment of automated risk management
systems and remote declaration platforms
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has not only minimized physical contact
during wartime but also improved
transparency and reduced corruption risks.
These innovations have enabled customs
authorities to prioritize high-risk
consignments while streamlining low-risk
flows, thereby optimizing resource allocation
under constrained conditions.

Legislative amendments enacted during
the conflict reflect a shift toward adaptive
governance. The simplification of customs
codes, the temporary suspension of certain
duties, and the alignment of customs
procedures with emergency procurement
frameworks demonstrate a  strategic
recalibration  of  regulatory  priorities.
Importantly, these changes have been
accompanied by increased inter-agency
collaboration, particularly between the State
Customs Service, the Ministry of Defense, and
civil society organizations.

From a broader perspective, the wartime
transformation of customs policy illustrates
the potential of institutional agility in
safeguarding economic sovereignty. Rather
than merely reacting to external shocks,
Ukraine’s customs system has begun to
anticipate and shape the contours of post-war
recovery. This proactive stance—anchored in
legal innovation, digital modernization, and
strategic alignment—offers a blueprint for
other nations navigating complex security-
economic intersections.

The full-scale invasion of Ukraine by
russian aggressors has had a profound impact
on various segments of the national
economy. In light of external threats to the
functioning of foreign economic activity and
the financial system as a whole, there arises an
urgent need to develop and implement new
aspects of domestic customs policy that
ensure its effective operation.

State customs policy is a vital component
of national economic policy. Its essence lies in
a system of principles and directions guiding
the state's activities in the field of protecting
customs interests and ensuring Ukraine's
customs security, regulating foreign trade,
safeguarding the domestic market, fostering
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economic development, and facilitating the
country’sintegration into the global economy
[1].

Customs policy during the full-scale
war has a number of specific features that
require careful attention and analysis. At first
glance, it may appear that war affects the
customs regime primarily through changes in
trade flows and the value of goods. However,
customs policy has deeper implications for
the country’s economy and security that
warrant closer examination.

One of the most evident consequences of
the full-scale war is the disruption and
redirection of trade flows. As a country at war,
Ukraine is compelled to adjust its customs
policy in response to developments on the
front lines and the state of foreign trade. For
instance, in the event of enemy blockades of
certain territories where export-oriented
enterprises operate, the government may
revise import tariffs on similar goods to
reduce dependence on supplies from those
regions.

Following the onset of the full-scale
invasion of Ukraine, a significant number of
regulatory acts were adopted to simplify the
procedures for processing goods and
vehicles. These measures aim to facilitate the
swift, unobstructed, and comprehensive
provision of essential supplies to the
population and the Armed Forces of Ukraine
during this critical period [5]. As a result of the
blockade of seaports, the structure of supply
chains has undergone substantial changes,
with a shift toward rail and road
transportation. To accelerate the movement
of goods, control procedures have been
streamlined, dedicated lanes for cargo
transport have been established, personnel
have been redistributed, and the number of
customs officers at checkpoints has been
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increased. Effective communication has also
been established between post supervisors
and senior operational staff  with
representatives of volunteer organizations to

ensure timely receipt of information
regarding incoming humanitarian aid [6].
Additionally, Cabinet of Ministers

Resolution No. 174 dated March 1, 2022,
“Certain Issues Regarding the Passage of
Humanitarian Aid Across the Customs Border
of Ukraine Under Martial Law,” stipulates that
during martial law, humanitarian aid may be
cleared at the point of crossing the customs
border of Ukraine by submitting a declaration
in paper or electronic form, completed by the
person transporting the goods. This process is
carried out without the application of non-
tariff regulation measures for foreign
economic activity and without the
requirement to submit guarantee letters [7].
The full-scale war in Ukraine has
profoundly reshaped the country’s customs
policy, turning it into a strategic instrument of
national resilience rather than merely a
regulator of foreign trade. One of the most
significant shifts has been the disruption of
trade flows, rated at an impact level of 8, due
to widespread blockades and frontline
instability that forced the rerouting of import
and export logistics. The adjustment of
import tariffs received a slightly lower score of
6, reflecting the selective nature of these
changes, which were implemented to reduce
dependence on goods from occupied regions
but did not comprehensively cover all
product categories. In contrast, the
simplification of customs procedures was
assigned a high impact level of 9, as it became
essential for ensuring rapid clearance of
goods - especially those destined for the
Armed Forces and civilian populations.
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Table 1 — Impact of Customs Policy Changes During Full-Scale War

Policy Area Description of Changes

Disruption of Trade Flows Rerouting due to blockades and frontline
developments

Adjustment of Import Tariffs Rec!ucmg dependence on goods from blocked
regions

Simplification of Customs

Faster processing of goods and vehicles
Procedures P gofg

Shift in Transportation
Routes

Transition from seaports to rail and road
transport

Reduction of Control
Procedures

Dedicated lanes, increased staff, accelerated
inspections

Simplified declaration without non-tariff

Humanitarian Aid .
regulation or guarantee letters

Impact of Customs Policy Changes During Full-Scale War in Ukraine

Trade Flow Disruption

Import Tariff Adjustments

Simplified Customs Procedures

Policy Area

Transport Mode Shift

Streamlined Control Procedures

Humanitarian Aid Facilitation

[=]
]

4 6 8
Relative Impact Level (1-10)

Figure 1 - Key changes in Ukraine's customs policy in the context of a full-scale war.
Source: compiled by the authors based on data from [2,4,5,8,12,13,14,15,16].

The shift in transportation routes, rated at
7, illustrates a substantial but not complete
transition from seaports to rail and road
networks, requiring significant infrastructural
adaptation. The reduction of control

procedures also scored 8, acknowledging the
creation of dedicated lanes, increased
staffing, and accelerated inspections that
minimized delays at border crossings.
Humanitarian aid procedures were rated at
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the highest level of 9, justified by the
complete deregulation of its customs
clearance - eliminating non-tariff barriers and
guarantee requirements to ensure swift
delivery (tabl.1, fig.1). These changes reflect
not only economic necessity but also strategic
urgency, as customs policy became a frontline
tool in maintaining national functionality
under martial law. The high scores across
most categories demonstrate the adaptability
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of Ukraine’s customs system in response to
wartime challenges. Meanwhile, the relatively
lower score for tariff adjustments highlights
the complexity of legislative processes and
the need to balance domestic production
support with import accessibility. Overall, the
chart and table illustrate how customs policy
evolved into a mechanism of national
security, with its impact extending far beyond
traditional economic boundaries.

Institutionalization of Customs Procedures
as a Strategic Instrument of Economic Security

Customs
Control

|

Customs
Procedures

Proactive
Approach

‘

Economic
Security

Forelgn
Economic
Activity

Strengthening and

Stabilization

Figure 2 — Institutionalization of customs procedures as a strategic instrument of economic
security [1,3,6]

A study of the specificities of the
activities of customs authorities under martial
law in Ukraine allowed us to conclude that
they are highly effective in promptly taking
measures to simplify the movement of goods
of critical importance to the economy and the
Defense Forces across the customs border of
the state. However, a study of the work of
customs authorities in ensuring transparency
of the movement of goods across the customs
border of Ukraine, completeness of
accounting for the cost of exports and

imports, and the quality of providing customs
services to clients indicates an extremely low
level of effectiveness of this work. Indeed, due
to the persistence of a high level of
corruption, imports in the amount of 4.2
billion dollars and exports in the amount of
2.4 billion dollars remained unaccounted for
at the customs, which significantly affected
the volumes of receipts of customs taxation
payments and foreign economic activity.
Participants in foreign economic activity
(both individuals and business entities) have
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the opportunity to choose only one of the
forms of organizing customs procedures
proposed in the Resolution of the Cabinet of
Ministers No. 330. At the same time, if a
simplified method is chosen, the subject of
legal relations submits a corresponding
application in the form established by the
State Customs Service of Ukraine, using its
paper or electronic format. Certain
restrictions are also provided for the
application of the simplified method of
organizing customs control and customs
clearance, in particular, for business entities
that import the following items into the
customs territory of Ukraine: - ethyl alcohol
and other alcoholic distillates; - alcoholic
beverages and beer; - tobacco products,
tobacco, industrial tobacco substitutes,
cigarettes, cigarillos, cigarillos and liquids
used in electronic cigarettes. Thus, the
Resolution of the Cabinet of Ministers No. 330
is aimed at the maximum simplification of
customs  procedures, determining the
possibilities of their organization by
submitting a preliminary customs declaration
in a simplified form by the declarant to the
customs authority directly at checkpoints
(control points) across the state and customs
border of Ukraine and receiving the results of
customs procedures within a period of no
more than ten minutes [10]. This order of
organization of customs procedures was
proposed by the Government only for the
period of martial law in the state, which is fully
justified by the difficult conditions of war,
when certain needs of military personnel and
citizens who find themselves in difficult life
circumstances are difficult to cover with the
internal reserves of the state. This factor was
also reflected in the Resolution of the Cabinet
of Ministers No. 330, in particular regarding
the organization of customs procedures when
importing humanitarian aid into the customs
territory of Ukraine. Thus, the document
stipulates that the passage of humanitarian
aid, military goods, medicines and medical
products is carried outimmediately through a
special channel without customs inspection
and without relevant decisions of the regional
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state administration/regional administration
on the recognition of such goods as
humanitarian aid [10]. MANAGEMENT
Secondly, the Government proposed to
postpone the payment of customs duties for
some of the items subject to import into the
customs territory of Ukraine, namely [11]: -
medicines permitted for production and use
in Ukraine and included in the State Register
of Medicines; - medical products included in
the State Register of Medical Equipment and
Medical Products or meeting the
requirements of the relevant technical
regulations; - certain categories of food
products; — goods specified in the list of
military goods, which is regulated not only by
the Resolution of the Cabinet of Ministers of
Ukraine No. 236 [11], but also by the Appendix
to the Procedure for State Control over
International Transfers of Military Goods,
approved by the Resolution of the Cabinet of
Ministers of Ukraine No. 1807 [12]; - goods of
critical import, the list of which is given in the
Resolution of the Cabinet of Ministers of
Ukraine No. 153 [13]. Thirdly, the Government
has made significant changes to the customs
clearance procedure for cars imported into
the customs territory of Ukraine. In particular,
“from April 1,2022 (temporarily, for the period
of martial law in the territory of Ukraine)
transactions involving the import by
individuals into the customs territory of
Ukraine of passenger cars, their bodies,
trailers and semi-trailers, motorcycles,
vehicles intended for the transport of 10 or
more people, vehicles for the transport of
cargo under the customs import regime” [14],
and also “from April 1, 2022 for the period of
martial law in the territory of Ukraine,
transactions involving the import of goods
into the customs territory of Ukraine under
the customs import regime by business
entities registered as single tax payers of the
first, second and third groups” [14], except for
individuals and legal entities of certain
categories defined by Law No. 2142-IX, which
amends the PKU. In fact, such a step was
proposed within the framework of expanding
the base to meet the needs of the Armed
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Forces of Ukraine (hereinafter referred to as
the AFU) in vehicles, as well as supporting
businesses engaged in foreign economic
activity. If the abolition of customs payments
for certain categories of business entities did
indeed have the effect of supporting foreign
economic activity, then, as the practice of
implementing changes in the area of car
customs clearance has shown, most civilians
used this opportunity to purchase vehicles for
personal needs, which ultimately had no
advantages in the context of ensuring foreign
economic activity. This aspect has two sides:
on the one hand, the dynamic decline in the
population's incomes, the decline in
employment, the reduction of working cities
and massive business losses from the
occupation of a significant portion of
Ukrainian territories (which is slightly more
than 20.0% of the total area of Ukraine) lead
to citizens' search for ways to minimize costs,
in fact, induces them to use the opportunity
to purchase cars with "zero customs
clearance"; on the other hand, realizing the
importance of providing the Armed Forces of
Ukraine, as well as economic entities in war
conditions, this document, in our opinion,
requires revisions, in particular, it should
define certain restrictions for civilians. Taking
into account the primary needs of the military
in vehicles, it is important to understand that
this document was adopted to support the
Armed Forces of Ukraine. Accordingly, the
mass purchase of cars by civilians under
simplified customs procedures and "zero
customs clearance" leads to a slowdown in
the work of customs offices and significant
losses to the State Budget, further
complicating the financial and economic
situation of the state. The options for customs
control and clearance of goods (including
motor vehicles) imported into the customs
territory of Ukraine, proposed by the
Government in the above-mentioned
documents, create unprecedented
opportunities for Ukrainian companies to
independently choose the most optimal way
to declare customs operations during the
period of martial law, without disrupting the
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functionality of customs, tax and banking
institutions. The authorized authorities,
customs authorities, the Government, and the
Verkhovna Rada, even in the context of
dynamic transformations of the foreign
economic activity structure and customs
policy, are trying to work in a coordinated
manner and take balanced steps that will play
an important role in the long term in the
context of not only improving the
organization of customs procedures, but also
the sustainability of the development of the
Ukrainian economy in general. Thus,
consideration of the government bill on
customs clearance of cars through the
Ukrainian digital application “Diya” [16] will
be of great importance. Such a service can be
considered unprecedented, since it actually
has no effective analogues in the world. The
primary task of this stage is to work out issues
related to customs clearance of electric cars.
Successful  practical organization and
implementation of the Government’s plan
will have a positive effect both for business
and the state within the framework of
supporting foreign economic activity, and for
citizens. The practice of organizing customs
procedures for foreign economic activity in
Ukraine provides for a set of measures to
control and register goods, services or other
objects crossing the customs border of
Ukraine, as well as the procedure for paying
the relevant fees and taxes to the budget. The
war significantly influenced the change in the
organization of the work of the State Customs
Service, which required the introduction of
appropriate changes in the regulatory and
legal documents and the legislative
framework of Ukraine. However, the issue of
organizing customs procedures during the
war, even in the context of the steps already
taken, does not lose its relevance. Reforming
the organization of the work of the customs
service and streamlining the implementation
of customs procedures are tasks that have
long been a priority. It is in the circumstances
of a critical situation that it is advisable to
mobilize all available potential and use it not
only to overcome current problems, but also
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as a basis for post-war reconstruction. Given
the importance of foreign economic activity
for Ukraine as a participant in the global
market, as well as domestic business, which is
able to offer the world high-quality goods
with high added value, and not just raw
materials, work on streamlining customs
procedures should continue. Only protection
and support for national producers will
ensure their uninterrupted operation and
maintenance of competitive positions on the
world market even in wartime, and
simplification of customs procedures in the
import process will significantly optimize the
provision of the needs of both Ukrainian
citizens and the Armed Forces of Ukraine.
Conclusions. The transformation of
Ukraine’s customs policy under martial law
has demonstrated the critical role of
institutional agility in safeguarding economic
security during times of crisis. Far beyond its
traditional regulatory function, customs
administration has emerged as a strategic
instrument of state resilience, capable of
adapting to rapidly shifting geopolitical and
logistical realities. The disruption of trade
flows, reconfiguration of transportation
routes, and targeted tariff adjustments reflect
a dynamic response to external threats and
internal vulnerabilities. Simplified customs
procedures and the deregulation of
humanitarian aid clearance have proven
essential in maintaining supply chain
continuity and supporting both civilian and
military needs. These measures underscore
the importance of proactive governance,
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where regulatory frameworks are not static
but evolve in alignment with national
priorities. The high impact levels observed
across most policy areas affirm the
effectiveness of Ukraine’s adaptive approach,
particularly in  accelerating clearance
processes and minimizing bureaucratic
friction. Digitalization and inter-agency
coordination  have further enhanced
operational efficiency, transparency, and
responsiveness. At the same time, the
relatively lower impact of tariff adjustments
highlights the constraints of legislative inertia
and the complexity of balancing
protectionism with market access. The
integration of customs policy into broader
security and recovery strategies marks a
paradigm shift in economic governance. It
illustrates how border management can serve
not only fiscal and trade objectives but also
humanitarian, defense, and strategic
functions. The institutionalization of these
wartime reforms offers a blueprint for post-
conflict reconstruction and long-term
competitiveness. Moreover, the Ukrainian
experience contributes valuable insights to
global discourse on crisis-responsive customs
administration. As the country moves toward
recovery, sustaining and refining these
innovations will be essential for building a
resilient economic architecture. In sum,
customs policy has become a linchpin of
Ukraine’s economic security, demonstrating
that flexibility, foresight, and strategic
alignment are indispensable in navigating
complex emergencies.
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FORMATION AND IMPLEMENTATION OF THE INNOVATION
STRATEGY FOR THE DEVELOPMENT OF AGRICULTURAL
ENTERPRISES IN UKRAINE

Olha Fedyk. “Formation and implementation of the innovation strategy for the development of
agricultural enterprises in Ukraine”. The article examines the theoretical foundations and practical aspects
of developing an innovation strategy for Ukrainian agricultural enterprises in the context of globalization and
integration into the European economic space. It substantiates the necessity of systematically introducing
technological, organizational, financial, and marketing innovations as decisive factors in ensuring the
competitiveness and sustainability of the agrarian sector. The study emphasizes that an innovation strategy
should be viewed as a comprehensive system of managerial decisions and coordinated measures aimed at
modernizing the material and technical base of enterprises, optimizing resource use, enhancing productivity,
and introducing new mechanisms of business management adapted to global challenges.

Special attention is devoted to technological innovations, including the adoption of precision farming
practices, automation of production processes, the use of sensor systems, unmanned aerial vehicles, and
advanced biotechnologies. These tools not only increase yields and product quality but also contribute to
reducing environmental pressures and achieving more sustainable agricultural development. Organizational
innovations are highlighted as an essential dimension of strategic modernization. The establishment of
agricultural clusters, cooperatives, and partnerships with research institutions generates synergetic effects,
improves the dissemination of knowledge and technologies, and fosters a higher level of innovation culture
within enterprises.

Financial innovations are analyzed as a prerequisite for the implementation of modernization projects.
Access to grant programs, governmental support instruments, and private or foreign investments provides the
financial stability required to introduce advanced technologies, diversify risks, and ensure resilience in
conditions of economic fluctuations. Equally significant are marketing innovations, which represent the final
stage of implementing an innovation strategy. They encompass branding, positioning on international
markets, the use of digital trading platforms, and direct-to-consumer channels, all of which enhance the
effectiveness of sales, strengthen product identity, and facilitate successful integration into the highly
competitive European and global agrifood markets.
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The article proposes a structural and logical framework for developing an innovation strategy, which
includes the diagnosis of the internal condition of enterprises, comprehensive analysis of the external
environment, identification of innovation priorities, formulation of a detailed strategic plan, and the
establishment of a monitoring and evaluation system to ensure adaptability and continuity of the strategy. The
research demonstrates that the successful implementation of such a strategy contributes not only to improving
the competitiveness of enterprises but also to enhancing ecological safety, strengthening economic stability,
and accelerating integration into the international agrarian market.

The findings have both theoretical and practical significance. They may be used in further academic
research, in the formulation of policy recommendations for improving managerial approaches, in the
optimization of financial mechanisms for the agrarian sector, and in the practical introduction of advanced
technologies into agricultural production. Ultimately, the article highlights that innovation-driven strategies are
not merely a tool for economic modernization but also a pathway for Ukraine to secure a strong position in the
global food market while meeting European standards of quality, safety, and sustainability.

Keywords: innovation strategy, agricultural enterprises, technological innovations, organizational
innovations, financial innovations, marketing innovations, competitiveness, sustainable development,
agrarian sector

Onvea @eduk. «PopmyeaHHA ma peanizayia iHHoeayiliHoi cmpamezii po3sumky
azponionpuemcme YKpaiHu». Y cmammi po32/iaHymo meopemuyHi ma NpakmuyHi acnekmu ¢popmy8aHHsA
iHHOBaAYilHOI cmpamezii po3sumky azponionpuemcms YkpaiHu 8 ymosax 2nobanizayii ma inmezpayii 0o
€8pONEUCbKO20 eKOHOMIYH020 npocmopy. O6rpyHMo8aHO HeOobXiOHiCMb CUCMeMHO20 8NPOBAOXKEHHS
MeXHO/02IYHUX, Op2dHi3auyiliHux, iHAHCOBUX | MapKemuH208UX I[HHOBAUIU AK K/IYOBUX YUHHUKI8
3a6e3neyeHHs KOHKYPEeHMOCNPOMOXHOCMI azpdpHo20 cekmopy. BusHaveHo, wjo iHHosauiliHa cmpamezis €
YinicHOIO cucmemoro ynpassiiHCbKUX pilleHb i 3axo0is, CnpAMOBAHUX HA MOOepHi3auito mamepianbHo-
mexHiYHOT 6a3u, oNMUMI3ayito BUKOPUCMAHHSA pecypcis, nidsuweHHs npodyKmusHoCcmMi ma ¢opmyeaHHs
HOBUX MexaHiamie 2ocnodapiogarHA. Ocobnusa ysaza npudiieHa mexHo/02iYHUM iHHOBAYiAM, 30Kpema
8NPOBAOXEHHIO MOYHO20 3emMsepobcmed, dasmomamusauii 8upobHUYUX npoyecis, BUKOPUCMAHHIO
CeHCOpHUX cucmem, 6e3niziomHux anapamie i 6iomexHos102il, ujo 00380/19I0Mb NIOBULUMU 8POXALHICM®,
AKICMb NPOOYKYii ma 3HU3UMU eKoJio2idHe HaB8aHmMaxeHHA. PO3Kpumo posb opedHizayiliHux iHHosayil,
CNpAMOBAHUX HA CMBOPEHHA d2pApHUX Kjadcmepis, Koonepamueié i ndpmHepcme i3 HAayKosumu
ycmaHosamu, wo 3abesnedyrome cuHepeitiHul epekm ma cnpusiome niOBUWEHHIO piBHA IHHOBAYIUHOI
Kynemypu nionpuemcms. Baxnuge micye 3altmarome ¢iHaHcosi iHHo8aAuii, Nos8’Aa3aHi i3 3anydyeHHAM
2paHmosuUx Kowmis, 0epxdgHOi nidmMpuMKU ma iHeecmuyil, sKi cmeopioomes ymosu 0514 peanizauil
MoOepHi3ayiliHux npoekmig i 3MeHWeHHA 8UpobHUYUX pu3ukis. MapkemuHzo08i iHHO8aAYiI po321aHymo Ak
3asepwianbHUl eman peaniayii iHHosayiliHoi cmpamezil, OCKiNlbKU B80HU 8U3HAYAOMb ephekmusHicmb
36ymy, 8uxio Ha HO8i pUHKU, hopMy8aHHA 6peHOY Ma 8UKOPUCMAHHA Yupposux niameopm 0711 Npocy8aHHsA
NpoOoyKuUil. 3anponNoHO8AHO CMPYKMypHO-/102i4HUL NiOXid 00 emanig hopmysaHHs iHHogayitiHoi cmpamezii,
Wo oxonsoe 0ideHOCMUKY BHYMPIiWHb020 CMAHy nNiONPUEMCMEBd, AdHAJ3 308HiWHLO20 CepedosuUUd,
BU3HAYeHHA [HHOBAUIUHUX npiopumemis, po3pobKy cmpameziyHo20 naaHy ma cucmemy MOHIMoOpuHay
peanizayii. [JosedeHo, wo ycniwHa peanizauis iHHosauiliHoi cmpamezii 3a6e3nedyye niONpPUEMCMBAm
3DOCMAHHA KOHKYPEHMOCNPOMOXHOCMI, nid8UUWeHHA eKos102iuHOI 6e3neku, 3MiYHeHHA eKOHOMIiYHOI
cmabinbHoCcmi ma iHmezpayito y MixkHapoOHuUl puHoK. Pe3ysismamu 00CniOXeHHS Maoms SK HayKose, mak i
npakmuy4He 3HA4eHHA Ma MOXyme Oymu UKOpUCMAHI 0N po3pobKu pekomeHOAyili 3 YOOCKOHA/IeHHA
ynpasniHceKux nioxodig, onmumizauil ¢iHaHcosux mexaHiamie i 8nposadxeHHs HOBIMHiIx mexHosnoeil y
Oia/IbHiCMb a2papHuUx nionpuemcms.
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iHHOBaUil, diHaHCOBI iHHOBaLi, MapPKeTUHrOBi iHHOBALi, KOHKYPEHTOCMPOMOXHICTb, CTanni PO3BUTOK,

arpapHUn cekTop.

The relevance of the problem. The
contemporary development of Ukraine’s
agricultural sector is taking place under
conditions of increasing competition in global
markets, intensifying climate challenges, and
the urgent necessity of integration into the
European economic area. Traditional
approaches to production organization are
gradually losing their effectiveness, as they no
longer ensure a sufficient level of
competitiveness and stability for agricultural
enterprises. Under these circumstances,
innovation emerges as the key factor in
enhancing productivity, product quality, and
environmental  safety of  agricultural
production. The formation of an innovative
development strategy enables enterprises
not only to modernize their material and
technical base and introduce advanced
technologies, but also to develop modern
forms of management, financing, and
marketing. At the same time, an orientation
toward sustainable development and
compliance with European standards creates
opportunities for strengthening Ukraine’s
position as one of the leading producers of
agricultural products in the world. Therefore,
research into the process of forming an
innovative  development strategy for
agricultural enterprises is of exceptional
relevance both in theoretical and practical
dimensions.

An analysis of the latest research. The
problem of forming and implementing
innovation strategies in the agricultural sector
of Ukraine has attracted considerable
attention from domestic scholars in recent
years. Nehoda and Novak (2023) emphasize
the importance of innovation support for the
agrarian sector, arguing that systematic
implementation of technological and
organizational innovations is a decisive factor
in ensuring competitiveness and sustainable
growth. Similar ideas are developed by Lutsii

and Korniichuk (2022), who explore the
peculiarities  of  shaping  innovation
development strategies for agricultural
enterprises, highlighting the role of
managerial approaches and resource
optimization.

Breus and Dudnyk (2023) investigate the
role and significance of innovations in the
formation of development strategies for agro-
industrial  enterprises.  Their  research
underlines that innovative tools not only
modernize production processes but also
create new opportunities for strategic
positioning in  both  domestic and
international markets. A more comprehensive
approach is presented by Sus, Yemets,
Movchun, Onyshko, and Tsiupa (2022), who
focus on the formation of innovation
strategies at the sectoral level. They pay
particular attention to financial mechanisms
for implementing innovations, including the
use of state support, grant programs, and
investment resources.

Taken together, these studies form a solid
scientific foundation for understanding the
structural components and  practical
mechanisms of innovation strategies in
Ukraine’s agrarian sector. At the same time,
they point to the need for a holistic and
integrated  approach  that combines
technological, organizational, financial, and
marketing innovations, ensuring long-term
competitiveness and sustainable
development of agricultural enterprises in the
context of globalization and European
integration.

Formulation of the purpose of the
study. The purpose of this study is to provide
a theoretical justification and a practical
analysis of the process of forming an
innovative  development strategy for
agricultural enterprises in Ukraine. Particular
attention is devoted to identifying the
structural elements of the innovation strategy
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and their interrelations, assessing the impact
of technological, organizational, financial, and
marketing innovations on improving the
efficiency of agricultural production, as well as
substantiating the role of innovation in
ensuring competitiveness and sustainable
development of the agrarian sector. An
important  objective is to develop
methodological foundations for designing an
innovation strategy that takes into account
both the internal capabilities of enterprises
and the external conditions of their
functioning. Achieving this purpose will make
it possible to create a comprehensive model
of innovative development for agricultural
enterprises, capable of ensuring their
economic stability, environmental safety, and
integration into the European and global
markets.

Presentation of the main research. The
results of our research demonstrate that an
innovative  development strategy for
agricultural  enterprises  represents  an
integrated system of long-term managerial
decisions and practical measures that ensure
the renewal and improvement of agricultural
production. This strategy involves not only
the introduction of modern technologies and
the modernization of the material and
technical base, but also the application of new
approaches to labor organization, resource
and financial management. An important
aspect of such a strategy is the development
of effective product distribution channels, the
use of digital tools for monitoring and
planning, as well as the establishment of
agricultural clusters and cooperatives.

Particular significance is attached to the
orientation toward environmental safety and
sustainable development, which aligns with
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European standards and opens opportunities
for integration into the international market.
As a result of implementing an innovative
strategy, enterprises are able to enhance their
competitiveness, reduce production risks, and
ensure long-term economic stability.

Today, Ukraine’s agricultural sector faces
the dual challenge of not only maintaining its
position as one of the world’s leading
producers of agricultural products but also
advancing toward deeper integration into the
European market, improving productivity,
and strengthening the environmental safety
of production. These objectives cannot be
achieved without the systematic
implementation of innovations
encompassing technological, organizational,
financial, and marketing dimensions of
enterprise activity (Fig. 1).

Technological innovations in agriculture
play a leading role, as they form the
foundation of modern production. This
primarily concerns the implementation of
precision farming, which is based on the use
of GPS navigation, unmanned aerial vehicles,
sensor systems, and specialized software.
Such technologies make it possible to apply
fertilizers and crop protection products in a
differentiated manner, optimize the use of
machinery and energy resources, and reduce
the environmental burden on soils. Process
automation contributes to minimizing the
human factor in production and increasing
labor productivity, while biotechnology
enables the development of new plant
varieties and hybrids resistant to climate
change and diseases [3]. Taken together,
these  measures  enable  agricultural
enterprises to significantly improve both crop
yields and product quality.
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Technological innovations:

precision farming;

process automation;

biotechnology.

Financial innovations:

attracting grants, state support,
and investments.

Organizational innovations:
establishment of cooperatives;
formation of agro-clusters;

partnerships with research
institutions.

Marketing innovations:

product branding;

creation of trading platforms;

entry into EU markets.

Figure 1 - Structural elements of the innovation strategy for the development of agricultural
enterprises in Ukraine

Organizational innovations concern the
improvement of  management and
governance models in the agricultural sector.
One of the important directions is the
establishment of cooperatives, which allows
small and medium-sized producers to pool
resources, reduce costs, and enhance the
efficiency of product distribution. The
formation of agro-clusters fosters the
integration of enterprises of different levels
and specializations into a single production
and distribution chain, thereby generating a
synergistic effect. Of particular importance is
cooperation with research institutions, which
provides enterprises with access to advanced
technologies and scientific developments.
This raises the level of innovation culture
within agribusiness and stimulates the
implementation of modern management
practices.

Financial innovations represent a
necessary condition for the adoption of any
novelty in agriculture. The attraction of
grants, state support, and investments
ensures stable financing for projects
associated with production modernization.
This is particularly relevant for small and

medium-sized enterprises, which often lack
sufficient financial capacity to implement
advanced technologies. Investment resources
make it possible to purchase new machinery,
introduce automation systems, develop
infrastructure, and enhance export potential.
Equally important is the diversification of
funding sources, which reduces risks and
increases the resilience of enterprises to
economic crises.

Marketing innovations constitute the
final stage in the implementation of the
innovation strategy. Under conditions of
intense competition in both domestic and
international markets, marketing largely
determines the success of product sales. One
of the key directions is branding, which
creates a unique product identity and
increases consumer  recognition. The
development of modern trading platforms
provides enterprises with direct access to
consumers, reducing dependence on
intermediaries. Particularly significant is entry
into the European Union markets, where high
requirements for product quality,
certification, and safety prevail. For Ukrainian
enterprises, this is not only a challenge but
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also a strong incentive to raise production
standards and adapt to international norms.

All these components of the innovation
strategy form an integrated system of
development in which each element
reinforces the  others. Technological
innovations are impossible without adequate
financing, organizational changes facilitate
more efficient use of investment resources,
and marketing innovations ensure the
effective commercialization of products
manufactured with advanced technologies.
Thus, the innovation strategy serves as the
foundation for the sustainable development
of agriculture, the enhancement of its
competitiveness, and the strengthening of
the country’s economic stability.

The adoption of innovations in Ukrainian
agricultural enterprises carries not only
economic but also social significance. The
introduction of modern technologies
contributes to increased employment in rural
areas, the formation of a new production and
consumption culture, and the strengthening
of food security. Ukraine, with its significant
agricultural potential, has the capacity to
become one of the global leaders in food
production; however, this is achievable only
under the condition of systematic and
comprehensive innovation implementation.

Therefore, the structural elements of the
innovation strategy for the development of
agricultural enterprises encompass a wide
range of measures: from technological re-
equipment and organizational improvement
to financial support and marketing
advancement. Their coordinated
implementation is the key to establishing a
modern and competitive agricultural sector
capable of functioning effectively under
conditions of globalization and integration
into the European economic space.
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In today’s context of globalization and
the rapid spread of technological innovations,
agriculture faces the necessity of adopting
new approaches to the organization of
production processes. Growing demand for
environmentally friendly products, intensified
competition in domestic and international
markets, and climate-related challenges make
innovation the key factor in enhancing the
efficiency of agricultural enterprises. In this
regard, the process of forming an innovation-
driven development strategy acquires
particular significance, as it defines the long-
term orientations of enterprise functioning,
ensures the rational use of resource potential,
and strengthens their competitiveness [1].

The innovation strategy is a system of
managerial decisions aimed at implementing
technological, organizational, and product
innovations in the production and
commercial activities of an enterprise. It
ensures the formation of an integrated
development model that combines
traditional management methods with
modern advances in science and technology
(4].

The  theoretical  foundations  of
developing an innovation strategy are based
on the necessity of considering both the
internal capabilities of an enterprise and the
external conditions of its operation. The
combination of these factors provides the
basis for selecting optimal development
directions and shaping long-term
competitive advantages [2].

Figure 2 presents the structural and
logical framework of the stages of forming an
innovation strategy for the development of
agricultural enterprises, which is based on the
comprehensive consideration of internal and
external factors influencing agricultural
production.
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DIAGNOSIS OF THE INTERNAL STATE OF THE

ENTERPRISE

* analysis of resources, technical support, and human capital

ASSESSMENT OF THE EXTERNAL

ENVIRONMENT

* study of the market, demand, competitors, and national and international

support programs

SELECTION OF INNOVATION PRIORITIES

* precision agriculture (GPS navigation, sensors, drones);

* biotechnologies (organic fertilizers, biological crop protection);
* development of agrotourism and local brands;

* implementation of green energy (biogas plants, solar panels).

DEVELOPMENT OF A STRATEGIC ACTION PLAN

* scheduling, budgeting, and assignment of responsible persons

MONITORING AND CONTROL

* systematic evaluation of strategy implementation effectiveness

Figure 2 — The process of formulating the innovation development strategy for agricultural
enterprises in Ukraine

Thefirstand highly important stage in the
process of formulating an innovation strategy
is the diagnosis of the enterprise’s internal
state. At this stage, a comprehensive analysis
of available resources, the level of technical
provision, the condition of material and
technical infrastructure, and human capital is
conducted. Particular attention is paid to
identifying the enterprise’s strengths and
weaknesses, determining its strategic
reserves, and identifying opportunities to
enhance operational efficiency. The SWOT
analysis method is frequently employed for
this purpose, as it allows for the systematic
organization of information on the
enterprise’s internal characteristics and their

correlation with external threats and
opportunities. This approach provides a more
complete understanding of the enterprise’s
strategic position and forms the basis for a
well-founded selection of innovation
priorities.

The next step involves assessing the
external environment, since the activities of
an agricultural enterprise largely depend on
market dynamics. The analysis covers trends
in demand for agricultural products, the level
of competition, changes in consumer
preferences, as well as government policies
supporting agribusiness. International
programs play a significant role as well,
providing access to investment resources and
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advanced technologies, while also creating
opportunities for integrating Ukrainian
enterprises into global agricultural value
chains. A thorough study of the external
environment makes it possible to identify
those areas of innovation activity that will
yield the greatest effect, considering existing
constraints and future prospects.

Based on the results of internal and
external diagnostics, a system of innovation
priorities is formed. For modern agricultural
enterprises, promising areas include precision
agriculture, which relies on GPS navigation,
sensor systems, and unmanned aerial vehicles
to increase the accuracy and efficiency of
agrotechnical operations; the application of
biotechnologies, including the production of
organic fertilizers and biological plant
protection products; the development of
agrotourism and the creation of local brands
as tools for business diversification; and the
implementation of renewable energy
sources, such as biogas plants and solar
panels, which reduce energy costs and
enhance the enterprise’s environmental
image. The selection of specific priorities is
carried out taking into account resource
availability, financial capacity, and the
enterprise’s strategic goals.

The next stage involves the development
of a strategic action plan, within which the
selected areas of innovation development are
detailed. The plan includes scheduling of
activities, budget preparation, identification
of funding sources, and the allocation of
functional responsibilities among structural
units and individual performers. The
effectiveness of this stage largely depends on
the quality of managerial decisions,
coordinated teamwork, and the presence of
motivational mechanisms capable of
encouraging staff to actively implement
innovations. An important task is also the
establishment of a risk management system,
as innovation activities are inherently
accompanied by uncertainty and require
flexible responses to changes in external and
internal conditions.
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The final stage of the process is the
monitoring and control of the innovation
strategy implementation. This involves
systematically tracking the results of planned
activities, assessing the degree to which
objectives are achieved, and timely
identification of deviations. Monitoring is
conducted both through quantitative
indicators, such as productivity, profitability,
and production costs and qualitative criteria,
including the level of environmental safety,
consumer satisfaction, and the enterprise’s
market image. The results obtained serve as a
basis for strategy adjustments, ensuring its
adaptability and capacity to respond to
changing operational conditions.

Thus, the process of formulating an
innovation  development strategy for
agricultural enterprises is multi-stage and
systematic. It encompasses the diagnosis of
the enterprise’s internal state, assessment of
the external environment, determination of
innovation development priorities,
formulation of a strategic action plan, and
organization of effective monitoring and
control. The proposed approach allows
agricultural  enterprises to  combine
traditional production practices with modern
technologies, creating the prerequisites for
enhanced competitiveness and sustainable
development. In the long term, an innovation
strategy will become a key factor in
integrating the Ukrainian agricultural sector
into the global economic space.

Conclusions. The innovation
development strategy for agricultural
enterprises in Ukraine emerges as a

comprehensive  system of managerial
decisions and measures aimed at
modernizing agricultural production,

enhancing its  competitiveness, and
increasing resilience to the challenges of the
global environment. It integrates
technological, organizational, financial, and
marketing innovations, which complement
each other to form a unified development
model. The implementation of precision
agriculture, automation of production
processes, biotechnologies, and digital tools
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enables the rational use of resources,
improves  productivity, and  reduces
environmental risks. Organizational changes,
such as cooperation and the creation of agro-
clusters, ensure synergy among producers,
science, and the market, while financial
instruments, including investments and
grants, provide new opportunities for the
development of even small and medium-
sized enterprises. At the same time, marketing
innovations focused on branding and
entering international markets allow
Ukrainian enterprises to establish themselves
within the European economic space.
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Thus, the innovation strategy carries not
only economic but also social significance: it
contributes to increased employment in rural
areas, the formation of a new culture of
production and consumption, and the
strengthening of food security. Its
comprehensive implementation lays the
foundation for sustainable development of
the agricultural sector, ensures adaptability to
contemporary challenges, and opens up
prospects for Ukraine’s integration into the
global food market.
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CHALLENGES OF POST-WAR SUSTAINABLE DEVELOPMENT
OF UKRAINE - EU METALLURGICAL PRODUCTS SUPPLY CHAINS

Dmytro Bugayko, Mariia Hryhorak, Mykhaylo Katsman, Oleksandr Zaporozhets, Anton Borysiuk.
“Challenges of Post-War Sustainable Development of Ukraine - EU Metallurgical Products Supply
Chains”. In the context of the current transformation of the global economy, the concept of sustainable supply
chains is gaining strategic importance for countries from both the demand and supply sides. The European
Union, having announced a course to achieve climate neutrality by 2050 and implementing the European Green
Deal, has significantly strengthened the requirements for imported products, including requirements for
environmental, social and economic sustainability components at all stages of the supply chain. Metallurgical
products, in particular steel and semi-finished products, are a basic component of many strategic sectors of the
EUeconomy - construction, mechanical engineering, transport and energy infrastructure. At the same time, steel
production is one of the largest sources of greenhouse gas emissions in industry, which necessitates increased
attention to the sources of supply and characteristics of metallurgical products in terms of their carbon footprint
and compliance with sustainable development standards. The article is devoted to the development of
regulatory requirements and the determination of prospects for the integration of sustainable supply chains of
metallurgical products from Ukraine to the EU in the post-war period.

Keywords: supply chains, sustainable development, metallurgical products, green logistics,
transport

Amumpo byaaiiko, Mapia puzopak, Muxaiino KaymaH, OnekcaHop 3anopoxxeuyb, AHMOH
bopuciok. «BUK/IUKU nNiC/IABOEHHO20 CMAJI020 PO3BUMKY JIAHYI02I8 NOCMA4YdHb MemanypeiuHoi
npoOdykKyii Ykpaina - €C». Y KoHmekcmi cy4acHoi mpaHcgopmayii caimosoi eKoHOMIKU KoHyenuia cmilkux
JIGHYr02i8 NOCMAsoK Habysae cmpameziyHo20 3HAYeHHA 0J18 KpdiH K 3 60Ky nonumy, mak i 3 60Ky npono3uuyii.
€sponelicokuli Coto3, 020/10CUBWIU KYPC HA OOCAZHEHHA KIiMamuy4Hoi HelimpansHocmi 0o 2050 poky ma
peanisysaswu €sponeticbkul 3es1eHUll Kypc, 3HAYHO NOCUIU8 8UMO2U G0 iMNOpMHOI NpoOyKUii, 8KoHYaroyu
8UMO2U 00 eKOJI02iYHUX, COYiaIbHUX MAa eKOHOMIYHUX CKIadosux cmilkocmi HA 8CiXx emanax JaHyto2ad
nocmasok. MemanypeiliHa npodykuyis, 30kpema, cmasas ma Hanigpabpukamu, € 6a308umM KOMNOHEHMOM
6azambox cmpameziyHUx cekmopie ekoHomiku €EC — 6y0isHUUMBa, MawuHobyO0y8aHHsA, MpaHcnopmHoi ma
eHepeemMuyYHoI iHppacmpykmypu. BooHouac, supobHuymeo cmani € 00HUM 3 Halbinbwux 0xepen sukuodie
NApPHUKOBUX 2a3i8 Yy NpOMUC/IO80CMI, W0 BUMA2AE NOCUNIEHOI ys8azu 00 Oxepes NnocmaydHHa ma
Xapakmepucmuk MemasnypeitiHoi npodykuii 3 mouku 3opy ii 8yeneyesoeo c1idy ma 8i0nogioHoCMi
cmaHoapmam cmasozo po3gumky. Cmammio npucsayeHo po38UMKY pe2yamopHUX 8UMO2 MA 8U3HAYEHHIO
nepcnekmug iHmezpauyii cmanux aHyr2ie NocmavyaHs MemasypeiliHoi npodykuii 3 YkpaiHu do €C y
NoB8O€EHHUL nepioo.

Knro4oei cnoea: naHuorv noctaBok, CTanmin po3BUTOK, MeTanypriiHa NpoayKLis, 3e5eHa NoricTuka,

TpaHCMopT.
Introduction. Therefore, for the EU, the involvement of raw materials and materials
relevance of forming sustainable supply with a low carbon footprint.
chains is explained by several key factors: 2. Ensuring strategic autonomy and
1. Decarbonization of the EU economy reducing dependence on unstable or risky

and industry, which is impossible without the sources of supply.
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3. Implementation of regulatory
initiatives, such as the Carbon Border
Adjustment Mechanism (CBAM) and the
Corporate Due Diligence Directive (CDRDD),
which create a legislative framework for
controlling the sustainability of supply chains.

On the other hand, for Ukraine, the issue
of sustainable supply chains is not only an
external challenge, but also an opportunity
for strategic economic integration and
strengthening its own competitiveness.
Ukraine has historically been a significant
supplier of metallurgical products to the EU,
and despite the negative impact of the war, it
remains an important player in the market of
raw materials and semi-finished products. In
addition, geographical proximity, the
presence of its own iron ore resource base,
political rapprochement with the EU and the
desire for post-war economic recovery make
integration into sustainable supply chains not
only expedient, but also a necessary condition
for the preservation and development of
Ukrainian export potential.

In general, sustainable supply chains are
relevant for both the EU and Ukraine due to
the combination of the following strategic
factors:

. the global trend towards
decarbonization and greening of the
economy;

« the EU’s need to diversify sources of
supply of metallurgical products;

« Ukraine’s desire to maintain its
position in the EU market and adapt to new
regulatory requirements;

« a mutual interest in the development
of transparent, reliable and sustainable
supply chains that meet the principles of
sustainable development, social
responsibility and environmental safety.

Thus, the sustainable nature of
metallurgical supply chains is not only a
pressing challenge for Ukraine and the EU, but
also one of the key tools for ensuring
economic sustainability, energy security, and
climate-neutral development of both sides.

The purpose of the article. To analyze
the challenges, regulatory requirements and
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prospects for the formation of sustainable
supply chains of metallurgical products
between Ukraine and the European Union in
the context of the post-war reconstruction of
the Ukrainian economy.

Research objectives:

1. To identify the theoretical foundations
of the concept of sustainable supply chains
and their specifics in the metallurgical
industry.

2. To consider the main EU regulatory
initiatives that affect the sustainable export of
metallurgical products from Ukraine (in
particular, CBAM and CDRDD).

3. To analyze the main challenges of the
post-war period that affect the formation of
sustainable supply chains of metallurgical
products.

4. To investigate the logistical aspects of
sustainable supply chains and their role in
increasing the competitiveness of Ukrainian
metallurgy in the European market.

5. To assess the prospects for Ukraine's
integration into the EU's green supply chains
and to offer recommendations for their
development in the context of post-war
reconstruction.

Literature Review. The literature review
shows that the consequences of aggression
against Ukraine are felt in all sectors of the
economy, but most of all in export-oriented
industries. In this regard, the issue of post-war
recovery of the Ukrainian economy and
ensuring its competitiveness is attracting
increasing attention from researchers.
Scientific works [1-2] emphasize that the
recovery of the national economy is
inextricably linked to the tasks of sustainable
development, as well as the possibilities of
attracting external financing for the
implementation of  “green”  projects.
Considerable attention is paid to the issues of
infrastructure modernization, the
introduction of energy-efficient technologies
into industry, and the development of
innovative  production  practices  [3].
Researchers [4] emphasize that the
economies of Ukraine and the EU countries
have a high level of interdependence, which
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necessitates the need for post-war
reconstruction on the basis of integration into
the European economic space. In particular,
the literature emphasizes achieving the goals
of the circular economy, including legal,
economic, and organizational mechanisms
for managing recovery processes. Some
authors [5, 6] draw attention to the role of
legal regulatory instruments and
environmental standards that should
contribute to the synchronization of
Ukrainian economic policy with the European
one.

A special place in the review of scientific
publications is occupied by studies devoted
to the metallurgical industry, which is one of
the leading export-oriented sectors of the
Ukrainian economy. The works [7, 8] note that
increasing the competitiveness of metallurgy
is a strategic task for both the state and
business. The authors emphasize that
effective reconstruction is possible provided
that the institutional capacity of the
government is strengthened in coordinating
decarbonization policies and developing
dialogue between industry, business and
society.

In modern literature, there is also interest
in the potential role of Ukraine as a key
supplier of iron ore suitable for the
production of direct reduction iron (DRI).
Researchers [9, 10.] predict that in the
conditions of decarbonization of the
metallurgical sector of Europe, the demand
for such products will grow. At the same time,
the works [11] emphasize that in order to
realize this potential, it is necessary to
transition to open innovation models that will
allow integrating Ukrainian enterprises into
global value chains and provide access to
international technologies and financial
resources.

A separate layer of research focuses on
the issue of forming sustainable supply chains
for metallurgical products. Scientists [12, 13]
emphasize that ensuring reliability and
diversification of supplies is of strategic
importance not only for Ukraine, but also for
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the EU, which seeks to reduce dependence on
individual markets.

Despite the presence of a significant
number of publications devoted to the issues
of post-war reconstruction and the prospects
for the development of Ukrainian metallurgy,
a literature analysis demonstrates the
presence of research gaps. The aspects of the
organization and functioning of sustainable
supply chains for metallurgical products from
Ukraine to EU countries in the context of
rebuilding the economy on the principles of
sustainable development remain
insufficiently studied. It is precisely this issue
that requires further thorough scientific
research.

Presentation of the main results.
Theoretical foundations of sustainable
supply chains for metallurgical products.
Sustainable (green) supply chains in the
metallurgical industry have a number of
features, which are due to both the specifics
of the industry itself and high expectations for
the decarbonization of the industry on a
global scale. Metallurgy is one of the most
energy- and resource-intensive sectors of the
economy, where production processes are
accompanied by significant greenhouse gas
emissions, high water consumption, the use
of fossil fuels and the generation of waste.
According to international studies, metallurgy
accounts for 7-9% of global CO, emissions,
which makes this industry one of the key
targets of the "green transition" policy in the
European Union and other regions of the
world. In this context, sustainable supply
chains of metallurgical products are
characterized by a complex multi-level
structure, which includes such elements as
extraction and transportation of raw materials
(iron ore, coal, scrap), production processes
(processing, smelting, rolling), logistics of
finished products, as well as recycling and
reuse of metal. A feature is that a negative
environmental footprint is formed not only at
the stage of steel production, but also at the
stage of transportation and supply, which is
especially relevant for Ukraine, given the
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complex geography of supplies to EU
countries.

An important characteristic of
sustainable supply chains in metallurgy is the
need to implement the latest "green"
technologies, such as electrometallurgy
based on renewable energy, the use of
hydrogen instead of carbon for iron recovery
processes (DRI - Direct Reduced Iron
technology), closed water supply cycles,
effective waste management and an increase
in the share of secondary raw materials - scrap
metal. Therefore, manufacturers seeking to
remain competitive in EU markets must not
only declare sustainability, but also prove it
through product certification, supply chain
transparency and compliance with European
initiatives such as the Green Deal, CBAM and
CDRDD.

In addition, supply chains in the
metallurgy industry are often international
and include a large number of participants -
from suppliers of raw materials to end users of
finished products in mechanical engineering,
construction and other industries. This leads
to high requirements for coordination,
information transparency and corporate
responsibility standards. This is especially
relevant for Ukrainian metallurgy, which is
focused on exports, in particular to the
European Union, where consumers are
increasingly paying attention not only to
quality and price, but also to the
environmental and social footprint of
products.

Thus, the peculiarity of sustainable
supply chains in metallurgy is their
complexity, resource and energy intensity,
dependence on geographical and logistical
factors, as well as the critical need for
modernization  of  technologies and
implementation of international standards of
sustainable development to maintain
competitiveness in global markets.

The EU regulatory environment and its
impact on sustainable exports of Ukrainian
metallurgy. The analysis of the EU regulatory
environment shows that over the past decade
the concept of sustainable supply chains has
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transformed from a corporate initiative of
individual companies into a mandatory
regulatory standard, which is increasingly
being applied at the interstate level. The
European Union regulatory environment in
the field of sustainable supply chains is one of
the most progressive in the world and has a
direct impact on supplier companies from
third countries, in particular from Ukraine.
The foundation of modern European
policy in this area is the European Green Deal
initiative, adopted in 2019, which envisages
the transition of the EU to a climate-neutral
economy by 2050 [14]. According to this
strategy, all sectors of the economy, including
industry and international trade, should
transform their supply chains to reduce their
carbon footprint, increase energy efficiency
and ensure social responsibility. One of the
key regulatory mechanisms of the Green Deal,
which directly affects the supply chains of
metallurgical products, is the Carbon Border
Adjustment Mechanism (CBAM), which began
operating in a test mode in October 2023 [15].
The CBAM provides for the gradual
introduction of an import levy on products
with a high carbon footprint, including steel,
iron, cement, fertilizers and other goods. The
main goal of this mechanism is to protect
European producers from "carbon leakage"
and to encourage EU partners to modernize
their production processes in accordance
with environmental standards. For Ukrainian
metallurgical enterprises, this means the need
to ensure transparent accounting of CO2
emissions at all stages of production in order
to maintain access to the European market on
competitive terms. Another important
element of the regulatory environment is the
CDRDD - the EU Directive on Corporate
Sustainability Due Diligence, which was finally
agreed in 2024 [16]. It establishes an
obligation for large companies operating in
the EU market to carry out a comprehensive
check of the sustainability of their supply
chains, including environmental, social and
human rights aspects. The directive applies
not only to European companies, but also to
their suppliers from third countries. Thus,
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Ukrainian steel companies that want to
remain in the supply chains of leading
European manufacturers must confirm
compliance with environmental standards,
principles of social responsibility, human
rights and labor standards at all stages of the
production process [17].

The combination of regulatory initiatives
such as the Green Deal, CBAM and CDRDD
creates new rules of the game for
international supply  chains,  where
sustainable development, decarbonization
and transparency become not a competitive
advantage, but a prerequisite for
participation in the European market. For
Ukraine, this is not only a challenge, but also
an opportunity to integrate into the EU's
strategic green chains, provided that the
national industry adapts, introduces modern
environmental technologies and builds
transparent, responsible supply chains for
metallurgical products [18, 19].

For several years now, Ukraine has been
actively discussing how the EU regulatory
environment could affect the development of
the metallurgical industry and its export
potential. In particular, in October 2024, GMK
center published a report “How the European
SBAM could weaken the Ukrainian economy”
[20], which concluded that the Ukrainian
metallurgical industry will suffer the most
from CBAM, since 93% of Ukrainian exports
covered by CBAM are iron and steel products.
CBAM will lead to a gradual reduction in free
allowances in the EU ETS system. For example,
in 2026, it is planned to cancel 2.5% of free
allowances, in 2030 - 48.5%, and in 2034 -
100%. A reduction in free allowances will lead
to an increase in carbon prices in the EU ETS
and an increase in CBAM payments. The
higher the CBAM costs, the greater the losses
for the Ukrainian economy. Due to the
European CBAM, Ukraine may stop exporting
cement, fertilizers, castiron, square billets and
long products after 2030. In this case, export
losses will exceed $1.4 billion, of which losses
in exports of MMC products will amount to
$1.3 billion. According to revised estimates for
the current year, potential investment losses
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in the Ukrainian economy in 2026-2030 may
amount to $2.7 billion, and potential losses
from exports during this period will amount
to $4.7 billion [21]. GDP losses will be even
greater due to inter-sectoral linkages in the
Ukrainian economy. For example, the
metallurgical sector affects the activities of
the coal and coke chemical industries,
mechanical engineering and the service
sector. The metallurgical industry is a key
driver of development in the regions where
production facilities are located.

There is no doubt that the Russian
invasion and the resulting damage to Ukraine
meet the conditions of Article 30.7 of the
Regulation. The Russian invasion, while being
beyond Ukraine’s control, has caused
significant and devastating consequences for
economic and industrial infrastructure. Direct
losses alone as of early 2024 amounted to
$155 billion. Losses are increasing with each
passing day of the war. This time has been lost
in adapting Ukraine’s economy to the goals of
the “green” transition. In addition, Ukraine will
have limited opportunities to stimulate
decarbonization in the post-war period.
Excluding Ukraine from the CBAM under
Article 30.7 is a logical step and will be a test
for the mechanisms envisaged by European
legislators in regulating the CBAM.

Ukrainian industry experts believe that
Ukraine should take advantage of the
provisions of Article 30.7 of Regulation (EU)
2023/956 of the European Parliament and of
the Council of 10.05.2023, on the exclusion of
third countries from obligations under the
CBAM The Russian invasion, being beyond the
control of Ukraine, has caused significant
destructive consequences for the economic
and industrial infrastructure. According to
Reuters, as of February 2025, direct losses to
Ukraine from Russian aggression are
estimated at $176 billion. This amount
includes direct physical destruction of
buildings and infrastructure, as well as the
impact on the lives and livelihoods of citizens.
Losses are growing with each passing day of
the war, which has been going on for 2 years
and 7 months at the time of this report. This
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time has been lost to adapt Ukraine’s
economy to the goals of the “green”
transition. In addition, in the post-war period,
Ukraine will have limited opportunities to
stimulate decarbonization. Excluding Ukraine
from the CBAM under Article 30.7 is a logical
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step and will be a test for the mechanisms
envisaged by European legislators in
regulating CBAM. Table 1 summarizes the
impact of CBAM and CDRDD on the Ukrainian
metallurgical industry.

Table 1 - Impact of CBAM and CDRDD on the metallurgical industry of Ukraine

Aspect

CBAM (Carbon Border Adjustment
Mechanism)

CDRDD (Corporate Sustainability Due
Diligence Directive

Opportunities

1. Incentive for
modernization and reduction

of carbon footprint requirements

Increasing the technological level of
the industry to comply with EU

Motivation for increased transparency,
environmental and social responsibility

2. Access to the "green”
European market
steel producers

Maintaining and potentially
expanding market share for "green"

Priority for responsible suppliers in the
supply chains of European companies

technologies decarbonization

3. Attracting investments and | Chance to receive EU funding for

Possibility to attract partnership programs
and investments to improve sustainability
standards

the EU legislation

4. Deepening integration with | Compliance with European climate

Harmonization with EU social and
environmental standards, bringing the
economy closer to the EU

Threats

1. Financial losses for non-
competitive producers
companies

Increasing export costs through
carbon payments for high-CO?2

Potential loss of contracts for companies that
do not provide adequate transparency

2. Risk of reduced exports
without modernization

Losing positions in the EU market

Exclusion from European supply chains due
to non-compliance

3. Administrative burden
accounting systems

Need to introduce carbon footprint

Implementation of a system of monitoring,
auditing, verification of suppliers |

4. Increasing competitive
pressure

Increasing competition from "green”
producers from other regions

European companies can choose suppliers
from countries with a better reputation in the
field of sustainability

Source: compiled by the authors

An important component of the
European Union's current regulatory policy in
the field of sustainable development is the
requirement for the introduction of Product
Digital Passports (PDP), which increasingly
cover industrial goods, in particular products
from the metallurgical sector [22]. This tool is
part of a broader EU initiative aimed at
increasing  transparency, environmental
responsibility and traceability of supply
chains in line with the objectives of the
European Green Deal and the Sustainable
Products Package. The issue of digital
passports is most systematically enshrined in
the draft EU Regulation on Ecodesign for
Sustainable Products (ESPR), the adoption of

which is expected in the coming years. Under
the ESPR, a digital passport will be mandatory
for certain product categories, including steel,
aluminium and other industrial materials,
containing detailed information on the origin
of the raw materials, product characteristics,
carbon footprint, environmental and social
aspects of production, and recycling and
reuse options.

In addition, the provisions on supply
chain transparency and mandatory disclosure
of environmental impact are contained in the
Corporate Sustainability Due Diligence
Directive (CSDDD or CDRDD). It explicitly
requires large companies and their suppliers,
including those from third countries, to
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demonstrate compliance with environmental
and social standards at all stages of the
production and logistics process, which
requires the provision of supporting
documents, among which digital product
passports are becoming one of the key tools
[23]. In the context of metallurgical products,
this means that Ukrainian manufacturers
seeking to maintain or expand their presence
on the European market should prepare
today to implement digital passports for their
products. This requires modernization of
information systems, implementation of
internal carbon footprint  monitoring,
transparent declaration of materials used, as
well as digital integration with European
partners. Thus, digital product passports
become not only a regulatory requirement,
but also a strategic element in the formation
of sustainable supply chains, which ensures
transparency, increases trust in Ukrainian
metallurgical products and creates additional
competitive advantages on the European
market.

Post-war challenges for sustainable
supply chains of Ukrainian steel products.
The Ukrainian economy is traditionally
export-oriented. During the war, the EU
became the main trading partner, given the
blockade of Ukrainian seaports. Exports allow
Ukrainian companies to continue production
activities, support employment and the local
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economy. The steel industry is traditionally
one of the key export-oriented industries of
Ukraine, providing a significant share of
foreign exchange earnings, employment and
industrial production. According to data
before the full-scale invasion, more than 80%
of Ukrainian steel products were exported to
the European Union and other countries,
which indicate the deep integration of
Ukrainian steel into global and European
supply chains.

The mining and metallurgical sector
(MMS) has been and remains one of the key
sectors of the economy. The numbers speak
for themselves. In 2021, MMS accounted for
10% of the country's total GDP. Export
revenue was estimated at $22 billion and
accounted for 75 of total exports. The
enterprises employed over 130,000 people
and another 530,000 in related industries.
UAH 95 billion in direct taxes were paid. The
full-scale invasion significantly affected the
sector, as a large share of enterprises was
located in the eastern regions of the country,
which are temporarily occupied. In 2024, its
contribution was 7.2% of Ukraine’s GDP,
including supply chains. In 2024, the sector’s
share in total exports was almost 15%.

Table 2 presents statistical data on the
production volumes of the mining and
metallurgical sector of Ukraine.

Table 2. Production volumes of metallurgical products in Ukraine, thousand tons

Product Types Production volumes, thousand tons
Years 2021 2022 2023 2024
Iron Ore 84431 31411 28823 44690
Pigment Iron 3236 1325 1249 1290
Steel 21366 6263 6228 7575
Long Rolled Products 3800 1350 1764 2028
Scrap Procurement 4100 997 1277 1749

Source: compiled by the authors based on data from GMK center

In 2024, Ukraine reached a local peak in
steel exports (forecast 4.6 million tons),
largely due to the growth in supplies of semi-
finished products. However, the forecast for
2025 (3.9 million tons) looks less optimistic. In
January-May 2025, the mining industry of

Ukraine reduced iron ore exports by 12.8%
compared to the same period in 2024 - to
13.54 million tons [24].

Most experts predict a further reduction
in the production and export of metallurgical
products in 2025 due to increasing risks and
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challenges for the entire mining and
metallurgical complex of the country. A
particularly significant risk is the decline in
square billet exports. In 2024, the disparity
between cheaper iron ore and expensive
scrap made exports profitable. However, at
the end of the year, scrap prices fell due to
active exports of billets from China. This may
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significantly  affect  Ukraine's  export
opportunitiesin 2025. Table 3 summarizes the
main influencing factors and key challenges
and possible negative consequences that will
directly affect the reduction in the volume of
production and exports of MMS products.

Table 3 - Main challenges and threats for the metallurgical industry of Ukraine

Factor

Threat/Challenge Essence

Likely consequences

Continued hostilities and

Destruction of infrastructure,

Decline in production and investment

stagnation in the domestic market

shutdown of enterprises, low
domestic demand

Competition with Russian metal in
the EU

EU continues to purchase Russian
metal products despite sanctions,
dumping by the Russian
Federation

Loss of Ukrainian exports' share in the
EU market

Decrease in world prices due to
increased steel exports from China

Oversupply of Chinese products
puts pressure on global prices

Decline in profitability of Ukrainian
exports

Deficit of coking coal and the need
to import coke

Increasing production costs due to
dependence on imports

Worsening of product competitiveness

Trade restrictions on the export of

Quotas, anti-dumping

Limited access to foreign markets

Ukrainian metal products (28

investigations, technical barriers

additional duties

barriers)
Carbon border tax in the EU Ukrainian products with a high Potential losses of up to $1.6 billion
(CBAM) carbon footprint will be subject to annually by 2030

Increase in tariffs of natural
monopolies (transportation,
electricity, gas, water)

Increasing cost of production

Decline in profitability, risk of closure of
some enterprises

Labor shortage (15-20% of
personnel mobilized)

Lack of qualified personnel,
reduced productivity

Stoppage of certain production
processes, slowing down of industry
recovery

Complicated logistics and high
logistics costs

Longer delivery times, difficulties at
borders, high freight rates

Increase in the final cost of products,
decrease in competitiveness

Source: compiled by the authors

Among the systemic challenges is the
shortage of personnel. Wartime significantly
complicated the selection and retention of
qualified specialists, especially in areas with
physical exertion. Despite this, we see new
opportunities - women are actively involved
in  technical professions and often
demonstrate high results. Logistics remains
no less critical: extended delivery times,
unstable transport costs, difficulties at border
crossings.

Additional pressure on manufacturers is
also created by increased logistics and energy

costs. In particular, Ukrzaliznytsia plans to
increase transportation tariffs again. The
logistics component in the cost of cargo will
increase for coal and ferrous metals - up to 1%.
Thus, according to the calculations of
ArcelorMittal Kryvyi Rih, the additional costs
of the enterprise for logistics will amount to
more than UAH 1.4 billion per year, which will
reduce the competitiveness of products along
the chain and may lead to a complete
stoppage of production [25].

Not the least of the challenges is the
problem with the supply of coking coal. Most
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of the domestic supply depends on the
Pokrovske mine management, whose work is
under threat due to hostilities. If the mine
stops, metallurgists will be forced to import
more  expensive coal, which could
significantly affect the cost of production.

Logistics aspect of sustainable supply
chains. Logistics is a critically important
component in the formation of sustainable
supply chains, especially in the metallurgical
sector, where a large mass of products, the
complexity of transportation and high
requirements for maintaining product quality
necessitate careful organization of transport
and warehousing processes. In the context of
Ukraine’s  post-war reconstruction and
increased EU requirements for environmental
friendliness and transparency of supply
chains, logistics acquires additional strategic
importance. Starting in 2022, the war has
significantly affected Ukraine’s infrastructure
and logistics capabilities. In particular, key
railway and port facilities were damaged,
which led to a decrease in the throughput
capacity of transport hubs and the need to
look for alternative routes. In addition,
logistics costs have increased significantly
due to higher fuel prices, complicated
customs procedures, increased insurance
tariffs and unstable transportation schedules.
The main challenges/problems for the
logistics aspect of Ukraine’s sustainable
supply chains are listed in Table. 4.

One of the key challenges for the
formation of sustainable supply chains of
metallurgical products from Ukraine to the
European Union countries remains high
logistical vulnerability, which is due to
objective limitations of the infrastructure and
the insufficient level of its development. In
particular, one of the most critical challenges
is the concentration of metallurgical product
exports through a limited number of available
transport corridors. Due to the destruction of
port and railway infrastructure in the south
and east of Ukraine, as well as the blocking of
traditional sea routes, the main export flows
are forced to be directed through western
land crossings, such as corridors through
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Poland, Slovakia, Hungary and Romania. This
creates "bottlenecks" at border crossing
points, which leads to delays, increased costs
and reduced predictability of supplies, as well
astoanincrease in greenhouse gas emissions.

The impact of transport logistics on the
carbon footprint of metal products is one of
the key criteria for compliance with European
sustainability standards. Transport CO2
emissions, especially when using diesel
trucks, significantly increase the overall
environmental footprint of metallurgical
products. To reduce the negative impact, it is
advisable to use multimodal transportation,
combining rail, river and sea transport, which
allows optimizing routes and reducing
emissions. In  addition, the gradual
introduction of electric transport, the use of
energy-efficient warehouse solutions and

"green"  packaging materials  creates
additional value for end consumers and EU
regulators.

EU transport policy is focused on
increasing the role of rail transport in the
freight transport system. The integration of
Ukraine's railway network into the European
one involves the expansion of the Eurogauge
(1435 mm) to the territory of Ukraine, in
particular, on the Kyiv-Kharkiv-Dnipro routes,
as well asin the west and south of the country.
This includes the extension of the Eurogauge
from Rava-Ruska through Lviv to the border
with Romania, as well as from Odessa to
Chisinau. The implementation of these
projects, which are part of the TEN-T network,
will allow Ukraine to access financing and
promote integration into the European
transport system.

In June 2025, the World Bank published a
report analyzing the reform of Ukrzaliznytsia,
infrastructure modernization and
investments in Ukraine's railways - “Ukraine’s
Transport and Logistics System” [26]. The
study covers TEN-T, cross-border logistics,
export transportation and the EU integration
strategy. This report notes that Ukraine has
one of the largest railway networks in Europe
- over 19 thousand km, of which
approximately 47% is electrified. However,



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT",

ISSN 2708-3195

about 60% of the tracks are operated beyond
their standard service life, more than 35% of
the switches are in unsatisfactory condition.
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Table 4. Key challenges/issues for the logistics aspect of sustainable supply chains in Ukraine

Type of transport

Challenges and problems

Solutions

Maritime transport: Capacity —  blockade of seaports by Russia; —  use of the main ports

250 million tons per year 2.
Provided 70% of the export
of agricultural products,
metallurgy, chemical
industry and mineral
fertilizers and 90% of
agricultural products

—  destruction of port infrastructure (Odesa,
Mykolaiv);

— low throughput capacity of Danube river
ports (only 10 million tons per year) and passage
only for small vessels and barges;

—  problem of storage and transportation of
containers with goods from alternative ports;

— low throughput capacity of alternative ports
(Constanta, Romania).

of neighboring countries in
Gdansk, Varna,
Constanta;

— construction of
strategic universal
transport hubs;

—  restoration of
damaged port
infrastructure.

Railway transport:

1. Brought 70-80 billion in
revenue annually

2. Transportation was
carried out to seaports and
within the country

3. 65% of cargo was
transported by rail

— 6.3 thousand km of railway network, 41
railway bridges, 21 railway stations were
destroyed;

— change in freight directions (to seaports
changed to the western);

— bureaucratic and overly regulated
document flow;

—  the need to protect infrastructure from
enemy attacks;

—  capacity limitations at checkpoints (sorting
stations, lack of warehouses, low level of
processing) and technological problems of
different gauge sizes.

—  development of the
Eurorail from the
Ukrainian side;

— increasing the
number of checkpoints on
the border with EU
countries

—  creation of a single
portal for processing
transportation documents.

Road transport provided —  rising fuel prices and limited availability; — increasing the
36% of freight transportation — increasing queues at checkpoints on the throughput capacity of
(244 million tons per year) western border to 35-50 km; automobile checkpoints;
— increasing border crossing time to 7 days; — extending the validity
— increasing transportation costs. of the "Transport Visa-
Free";
— introducing
"eQueues".

Source: developed by the authors

The war significantly accelerated the
physical depreciation of assets: more than 11
thousand damaged railway infrastructure
objects were recorded. The level of wear and
tear of traction rolling stock and freight
wagons remains critically high, which limits
the capacity and productivity of the network.

Particularly critical is the lack of
specialized rolling stock that is compatible
with the European (narrow) gauge. The UZ
rolling stock often does not meet EU
standards due to differences in dimensions

and technical parameters. The report
indicates that both UZ and European
operators face a shortage of grain trucks,
refrigerators and tanks that would meet EU
standards. At the same time, due to the
uncertainty of future demand, European
operators are not ready to invest in increasing
the fleet of wagons for cross-border trade
with Ukraine. This further limits the ability of
rail transport to ensure the export of
Ukrainian goods to the EU, especially given
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the need for rapid transhipment and
compliance with European standards.

At the same time, integration into the EU
system requires a balanced approach: instead
of a massive transition to the standard 1435
mm gauge, it is proposed to develop
transhipment capacities and stimulate
containerization. The report emphasizes the
importance of containerization and the
development of multimodal logistics, which is
characteristic of the transportation of
products with higher added value. This
indicates a potential shift in focus from the
transportation of raw materials to more
complex goods in the export structure. The
report also emphasizes the need to reform
JSC Ukrzaliznytsia and adapt the industry to
the requirements of the European
transportation market. In particular, this
concerns the New Law “On Railway
Transport”, which  should  harmonize
Ukrainian legislation with EU law and
provides for the separation of infrastructure
and transportation management functions.

To increase the sustainability of
metallurgical  product supply chains,
diversification of transport routes is
necessary. The use of transport corridors
through Poland, Romania, Slovakia, and
Hungary opens up alternative export routes,
reduces the load on traditional highways, and
increases delivery reliability. That is why the
development of Danube ports and water
transport has special potential, which allows
reducing logistics costs and environmental
impact.

As noted in the World Bank report, deep-
water Black Sea ports will remain the main
export-import “gateway” of Ukraine. Despite
the development of alternative routes
(Danube, roads, and railways), none of them
has sufficient reserve capacity to fully replace
the Black Sea route in the event of its repeated
blocking. Short-term actions should focus on
improving multimodal access to ports,
restoring railway infrastructure, purchasing
new locomotives and  modernizing
transshipment equipment. Despite their
secondary role compared to deep-sea ports,

62-87
v.32(2025)
https://smart-scm.org

Danube ports remain a strategic reserve and
insurance logistics route for Ukraine. They
provide an alternative route for exporting
large-tonnage cargo over medium and long
distances - through direct shipping to the
Mediterranean or barge transportation to
Constanta with subsequent transshipment
onto ocean-going vessels. However, the
current infrastructure of Danube ports does
not allow for full compensation for the
volumes lost in the event of restricted access
to the Black Sea.

As GMK Center reported, Ukrainian
seaports processed 18.5 million tons of ore
cargo in 2024 [vi
https://gmk.center/en/news/ukrainian-ports-
handled-23-million-tons-of-cargo-in-the-
first-quarter-of-2025/]. The total cargo
turnover last year reached a record high of
97.2 million tons compared to 62 million tons
in 2023, exports amounted to 88.1 million
tons. The largest volumes of transshipment
traditionally fall on the ports of Greater
Odessa, which provided 20.7 million tons of
cargo turnover. Another 2.3 million tons
passed through the ports of the Danube
region - Izmail, Reni and Ust-Dunaysk. In
January-June 2025, Ukrainian seaports
processed about 40 million tons of cargo, of
which more than 9.3 million tons were iron
ore products, and another 2.1 million tons
were ferrous metals [20, 23]. For comparison:
in pre-war 2021, the volume of sea
transshipment in Ukraine reached 153 million
tons, of which almost 38 million tons were ore
cargoes, and 16 million tons were ferrous
metals.

An additional factor complicating the
supply chains of metal products is the
increased complexity of coordination
between different modes of transport and
numerous participants in the supply chain.
The export of metallurgical products usually
involves multimodal transportation,
including rail, road and sea transport. In
conditions of limited capacity of individual
infrastructure sections, lack of agreed
schedules and insufficient integration
between different modes of transport, time
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and financial costs increase, as well as the risks
of violating delivery deadlines. This is
especially critical for metallurgical products,
which often have large-sized characteristics,
require special transportation conditions and
fast delivery to maintain competitiveness.

Another  systemic  problem that
significantly limits Ukraine’s integration into
sustainable supply chains of metallurgical
products to the EU is the insufficient level of
digitalization of logistics processes and
supply chain  management.  Modern
requirements of the European market have
long gone beyond the traditional control over
the physical movement of goods. Participants
in supply chains, especially in such sensitive
industries as metallurgy, are expected to have
comprehensive transparency and the ability
to quickly track information about the origin
of products, their characteristics,
environmental footprint and compliance with
sustainable development standards.

However, currently, in the Ukrainian
metallurgy and related transport and logistics
sectors, there is fragmentation of information
systems. The lack of unified integrated digital
platforms for all participants in the chain,
weak interaction of accounting and logistics
systems of enterprises, limited use of modern
digital solutions for monitoring the
movement of goods, automatic documentary
support and data exchange significantly
complicate transparency and coordination of
processes. This  creates room  for
inconsistencies, delays in delivery, increases
the risk of losses and errors and, most
critically, hinders compliance with modern EU
regulatory requirements.

In particular, the adopted EU Directive on
Due Diligence in Sustainable Supply Chains
(CDRDD)  directly obliges companies
operating in the European market to ensure a
high level of transparency and control at all
stages of supply, including monitoring the
social, environmental and ethical aspects of
production and transportation of products.
One of the key tools for implementing these
requirements is Product Digital Passports
(PDP), which must contain complete, reliable
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and up-to-date information on the origin of
raw materials, production conditions, carbon
footprint and environmental responsibility.

Without proper digitalization of logistics
and supply chain management, the
accumulation and prompt updating of such
information is impossible. The lack of a
transparent digital infrastructure deprives
Ukrainian manufacturers of the opportunity
to effectively prepare and verify digital
product passports, which becomes not just a
technological gap, but a strategic barrier to
access the EU market.

Thus, the digitalization of logistics
processes and supply chains, including the
creation of unified information platforms, the
integration of systems of all chain participants
and the active use of cargo monitoring
solutions, is critically necessary not only to
increase transportation efficiency, but also to
meet new EU regulatory requirements, the
preparation of digital product passports and
the real integration of Ukrainian metallurgy
into the steel supply chains of the European
market.

Solving these problems requires a
comprehensive approach that includes
infrastructure development, digital
transformation of logistics processes and
effective interstate coordination to minimize
logistics risks and ensure the reliability and
sustainability of supplies of Ukrainian
metallurgical products to the EU.

Innovative development of multimodal
supply chains is impossible without the
implementation of effective transportation
control tools, especially in the context of
increasing complexity of global supply chains,
increasing environmental standards and the
need to ensure the safety of cargo.
Monitoring delivery, responding promptly to
emergencies, preventing illegal interference
in the transportation process and minimizing
the environmental impact of transportation
are critical elements of modern logistics that
directly affect the reliability and sustainability
of supply chains.

In this context, unmanned civil aircraft
systems (UAS) demonstrate significant



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

potential for solving these tasks. Due to their
mobility, high efficiency and the ability to
monitor in hard-to-reach areas, UAS provide
constant control over the movement of cargo,
allow for timely detection of violations or
threats, as well as environmental monitoring,
for example, recording leaks of harmful
substances or contamination of territories in
the event of transport incidents.

The effectiveness of using UAS in logistics
and environmental monitoring is confirmed
by many years of scientific research carried
out by leading domestic and international
institutions. In particular, scientists from the
State University “Kyiv Aviation Institute” (Kyiv,
Ukraine), the National Technical University of
Ukraine “Igor Sikorsky Kyiv Polytechnic
Institute” (Kyiv, Ukraine) and the Institute of
Aviation (ILot) (Warsaw, Poland) focus their
research on issues of technical improvement,
safety of use and expansion of functional
capabilities of unmanned aircraft systems for
the needs of transport logistics. The results of
these studies create a scientific basis for the
widespread introduction of UAS into the
system of multimodal transportation and
sustainable supply chains [27].

The environmental aspect of
sustainable supply chains. Transportation
of metallurgical products, in particular by rail,
plays a key role in the formation of sustainable
supply chains between Ukraine and the EU
countries. At the same time, this type of
transportation is often accompanied by
environmental risks, especially in cases of
transportation of specific cargoes of the
metallurgical complex, such as pig iron,
ferroalloys, metallurgical coke, metallurgical
waste or associated hazardous chemicals
used in production or transported together
with metal products.

Railway transport, which is one of the
basic sectors of the Ukrainian economy,
provides transportation of a significant
volume of cargo of various properties, which,
if safety measures and precautions are not
observed during their transportation, can
pose a threat to transport workers, the
population, and the environment. Early
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response to the threat of an emergency,
including an ecological one, is carried out on
the basis of monitoring data, environment
assessment, research and forecasts regarding
the possible course of events in order to
prevent the further development of such a
situation or  mitigate its  possible
consequences.

Based on the analysis of the current state
of transportation of dangerous goods by rail
in Ukraine, it is shown that the characteristic
consequences of emergency situations
during the transportation of such goods are
leakage (80.7%), spontaneous combustion
(11.2%) and evaporation (5.6%), which
necessitates the creation of a set of
organizational and technical measures aimed
at carrying out effective actions to reduce the
harmful impact on the environment and
human life of the negative factors of these
situations [28]. It was revealed that there is an
antagonistic contradiction between the
parties to a railway emergency situation
(natural and man-made factors and targeted
actions of liquidation units), a feature of which
is the presence of an ecological hazard of the
“stay” of natural mechanisms at the place of
resolving the contradiction, while the
concentration of liquidation units and the
organization of their actions by the
operational headquarters still requires certain
efforts and time.

Studies of environmentally hazardous
transport events in the railway sector [29]
show that such situations have a complex,
sometimes latent nature of development, the
final consequences of which can be
explosions, fires, destruction of rolling stock
and infrastructure, loss of life and large-scale
environmental pollution. In particular, three
typical scenarios of the development of
events are:

« Slow accumulation of negative factors
(for example, technical wear of wagons,
violation of loading or fastening rules of metal
products), which does not reach critical limits,
but creates a constant hidden source of risk.

« Accumulation of negative factors with a
gradual exit beyond critical limits, which can
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lead to serious incidents, in particular when
transporting metal products as part of mixed
cargo together with flammable or chemically
hazardous substances.

« Rapid accumulation of critical factors,
for example, due to an emergency situation,
poor-quality maintenance of rolling stock or
external influence (sabotage, shelling in war
conditions), which directly leads to
catastrophic consequences.

In view of the above, ensuring effective
monitoring of  metallurgical product
transportation is not only a matter of logistics
optimization, but also a critical condition for
reducing environmental and man-made risks.
The implementation of modern digital
solutions, real-time tracking systems, as well
as the use of unmanned aircraft systems to
monitor the movement and condition of
railway cargo will allow for timely detection of
dangers, forecast the development of
emergency situations and minimize their
negative consequences for both the economy
and the environment.

In the context of metallurgical product
transportation, the application of the theory
of queuing systems (QS) methods is a
traditional approach to modeling logistics
flows, managing the load of transport nodes,
as well as assessing delays, queues and the
efficiency of resource allocation in transport
systems [29, 30]. However, the full-scale
aggressive war of Russia against Ukraine in
2022-2025 significantly changed the
conditions for the functioning of logistics in
the country, which necessitates a rethinking
of the tasks that are solved within the
framework of this theory. In particular, for the
transportation of metallurgical products,
which is critically important for both domestic
industry and exports to EU countries, a
number of new challenges arise:

« limited number of transport corridors
due to the destruction of infrastructure or
their congestion;

« growing competition between
different types of cargo for the use of limited
logistics capacities (with some cargoes having
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priority - for example, humanitarian aid or
military support);

. frequent disruptions in schedules due
to shelling, energy crises, or sudden changes
in logistics due to security threats.

In wartime conditions, classic QS should
be supplemented with modeling
components with priorities, where certain
categories of cargo (in our case, metallurgical
products as a strategic export) are given an
increased level of access to limited resources -
ports, border crossings, freight cars,
warehouses, etc. Taking into account
priorities allows us to assess the impact of
decisions on dispatching, rerouting or
redistributing cargo flows on the overall
efficiency of supply chains and their
environmental footprint.

In addition, QS with priorities can be used
for environmental and economic assessment:
for example, to determine which logistics
service scenarios (via which transport
corridor, with what delays, at what load levels)
lead to a smaller carbon footprint or reduced
pollution risks. This is especially relevant in
the context of increased environmental
requirements for metal products in the EU (in
particular through CBAM and CDRDD), where
not only production, but also transportation is
taken into account when assessing the overall
sustainability of products.

In the current conditions  of
transportation of metallurgical products from
Ukraine, especially in conditions of war and
partial destruction of transport infrastructure,
the problem of effective distribution of
limited logistical resources has acquired
critical importance. In particular, we are
talking about a limited number of
locomotives, wagons, port capacities and the
throughput capacity of railway corridors that
remain functional. In such conditions,
prioritization of cargo is not only an
organizational, but also an economic and
strategic necessity. According to the logic,
which is confirmed by the theory of priority-
based queuing systems, the first right to
transportation is given to cargoes that are
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critical for national security, defense or
emergency response.

At the same time, other cargoes,
including metallurgical products, which are
the basis of Ukraine's export potential and
one of the key areas of post-war economic
reconstruction, also require a clear
prioritization system. In this context, it is
advisable to apply the criterion of the ratio of
the cost of the cargo (economic value for the
state or enterprise) to the time remaining
before the deadline for delivery to the
destination station or to the customer. This
approach allows for the most efficient use of
limited transport resources, minimize
economic losses and avoid disruptions in
strategically important supply chains.

This is especially true for metallurgical
products that have high added value, are
export-oriented and directly affect the state's
foreign exchange earnings and the fulfillment
of contractual obligations to European
partners. Delays in their delivery can not only
lead to fines and reputational losses, but also
jeopardize the integration of Ukrainian
metallurgy into the EU's steel supply chains.

The application of the mathematical
apparatus of priority-based QS optimization
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allows to automate and justify these
decisions. Such models take into account the
real state of the infrastructure, the number of
available locomotives, the downtime of
cargo, the economic significance of products
and time constraints, which makes transport
planning as efficient and transparent as
possible.

The complexity of implementing
analytical methods of the theory of QS is
determined by the volumetric forms of the
mathematical description of their
functioning. Therefore, when solving the
scientific problem, it is advisable to use
computer simulation methods. In the
monograph [28], a partially modified QS was
studied using the MathLab Simulinc
simulation model development environment
(with the SimEvent and StateFlaw libraries,
see Pic.1). It is shown that with the help of
dynamic priorities, the priority of a non-
priority customer is increased once, while the
probability of serving these customers
increases. However, such a characteristic of
QS as the probability of serving the flow of
arriving consumers decreases, since non-
priority consumers are served longer than
priority consumers.

sink2
source_2 a2
0 1
] N
2 q_Bi hold_big o B ? i dela): sink
- s i
_DbIg N
source_1 115 66 66 66 W q_1 60 o
64 3 hold 1
- N source_out sink1
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Figure 1 - The main window of the simulation model in the AnyLogic environment
Source: developed by M.Katsman

Taking into account the practical
experience of functioning and ensuring the
reliability of the railway transport system in
extreme conditions of military operations,
destruction and restoration of infrastructure,
shortage of time and fleet of vehicles, it is

proposed to formalize the functioning of this
system as a queuing system with priorities,
with variable parameters of arrival and
servicing the consumers of higher and lower
priorities, which allows making more
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informed decisions for the management of
such systems.

The necessity of using, along with
analytical methods, simulation modeling
tools has been proven, in particular, a
simulation model has been developed and
implemented, which combines agent and
discrete-event simulation principles and
allows studying QSs when consumers of
different priority are arriving, namely in the
part of establishing regularities: probabilities
(service, refusal, push-out), time delays
(waiting in a queue, under service), queue
sizes, order of queue formation when
customers of different priority arrive.

The resulting dependencies:

- the probability of servicing higher
priority consumers depending on arrival and
servicing rates;

- probabilities of servicing lower priority
consumers depending on arrival and
servicing rates of higher priority consumers;

- probability of "pushing" lower priority
consumers out the QS by higher priority
consumers, depending on arrival and service
intensities of higher priority consumers;

- values of the intensity of service of
higher priority consumers pH on the
probability PH and the intensity of their arrival
AH

- values of the probability of PL on the
values of the intensity of service uH of the
consumers of the highest priority and the
duration of the interval tH between these
consumers in the arrival flow.

The proposed approach to the study of
the consequences of hazardous rail traffic
accidents with dangerous goods:

- is the methodological basis for the
creation and development of Decision
Support System for Task Force leader in the
aftermath of such accidents in a single
automated control system of railway freight
transportation;

- makes it possible to formulate
reasonable requirements for the deployment
of wreck, recovery and fire teams on the rail
network, their equipment and the
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professional training for team leaders,
managers and staff;

- enables to determine the probability
and duration of the negative impact of

environmentally hazardous transport
accidents.
The new  multi- and inter- modal

transportation planning and management
requirements should support innovation in
transportation system, its components, their
operation and maintenance. They must allow
for the smooth integration of new
technologies into the system operation
domain. Also, the development of new
production standards and safety and
certification rules by regulators often lag
behind technological development, bringing
product development to a halt, including new
equipment and technologies. Therefore, it is
appropriate to include in the service system
the possibility of the occurrence of force
majeure circumstances and to consider the
system with their impact on the results. The
proposed theoretical approach consists in the
fact that in a multi-component queueing
system, the value of the probability of serving
a customer in a certain QS component can be
determined taking into account that the
second component contains the sum of all
probabilities of the "enlarged"” states of other
components of the QS.

Based on this theoretical provision, the
modelling of transport maintenance and
repair processes, using the example of the
repair enterprise, allows to determine the
necessary initial parameters of the system
components as interacting QSs and to obtain
the largest values of the probabilities of
servicing the arriving customers in these
components and the system as a whole,
which provide an acceptable level of its
reliability.

When studying real production, logistics,
and other systems for which the
mathematical apparatus of queueing theory
is adequate, the necessary initial
mathematical parameters of the system
components must be expressed through
physical parameters (flows of vehicles or
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other objects requiring maintenance,
performance of equipment for various types
of work, production tasks, time constraints,
etc.), which will make it possible to optimize
specific technologies and enterprises.

When modelling QS processes, non-
standard system dynamics solutions were
proposed in the AnylLogic University
Researcher environment, which allowed to:

- solve a multi-rank system  of
Kolmogorov equations;

- implement multi-iterative sensitivity
experiments with the initial parameters of the
Qs;

- obtain experimental dependences of
the influence of all key parameters on QS
indicators, in particular, service probabilities.

The described mathematical apparatus
and modelling tools have shown their
relevance to real processes and can be
applied to improve the performance of multi-
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component and multiphase queueing
systems, which reflect the technological
processes occurring in real production,
transport-logistics and other systems
intended for operation, maintenance and
repair of technical equipment of various
nature.

The QS model was implemented using
System Dynamics computer simulation in the
AnyLogic University Researcher environment
[29]. The proposed approach to the modelling
of maintenance and repair processes in
transportation sector by production divisions
of the enterprise as a multi-component and
multi-phase QS allows to determine the
effectiveness of the functioning of such a QS
and to obtain arguments for increasing the
efficiency of its operation. The graph of the QS
states is presented in Fig 2. In Fig. 2 it is
indicated:
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The above-mentioned initial parameters
reflect and quantitatively characterize both
the external conditions of the system’s
functioning () and its internal capabilities
and limitations (y, 3, y) in response to changes
in external conditions, including force
majeure circumstances. The simulation model
of this two-component QS is presented in Fig.
3. The generalized characteristics of the QS of
the system components are the service
probabilities Ps/ and  Ps//.  These
characteristics include the initial parameters
and some other parameters of the QS

components. In the calculation example, the
boundary value of the service probabilities of
QS components Pb.vs = 0.6 is set, i.e. Ps/ and
Ps//must not be less than 0.6 at the same time,
provided that the components serve
requirements with the same priorities. The
results of experiments on the sensitivity of the
model are presented in Fig. 4. It can be seen
that the determined results of the initial
parameters, which correspond to the
boundary condition, make it possible to
obtain the most acceptable values of the
probability values Ps/, Ps//and Ps [29].
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Figure 2 — State graph of QS with restrictions on the time spent in the service period 31,2
and waiting y1,2
Source: developed by O. Zaporozhets & M.Katsman

New hazards concerning the
transportation operation and maintenance of
the new equipment and systems should be
investigated to complete the safety analysis
of new Green Deal Directive outcomes
increasing their sustainability in the future.
However, the proposed mathematical
apparatus must cover new links and allow
safe and sustainable solutions.

Strategic  safety management of
transport systems in the post war period is an
effective tool in the process of ensuring
sustainable development of the national
economy of Ukraine as a whole and the
industry in particular [30].

Prospects and ways of integrating
Ukrainian metallurgy into the EU steel
supply chain. Despite the devastating
consequences of the war, the loss of part of its
industrial capacity, disruption of logistics and
the intensification of competitive pressure on
global markets, Ukraine still retains the
strategic potential to restore and modernize
its metallurgical complex. Moreover, the
current  situation creates a  unique
combination of internal and external factors
that can not only return the industry to its pre-
war level, but also ensure its sustainable
competitiveness in accordance with the
modern requirements of the green economy.
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Figure 3 - Probability density of grain delivery time distribution at optimal sizes of the fleet
of vehicles (trucks, ships, etc)
Source: developed by O. Zaporozhets & M.Katsman

©c o o9
B o)) o) =

Service probability
o
N

0 0.5 1 1.5

2 2.5 3 3D

® Pserv_1 ®@Pserv_2

Figure 4. — Graph of the dependence of the probabilities Ps/ and Ps//on the parameter pu/
Source: developed by O. Zaporozhets & M.Katsman

First of all, Ukraine has a powerful
resource base - iron ore reserves, which
remain one of the largest in Europe. Ukraine
has one of the largest reserves of magnetite
ores in the world (5 billion tons), suitable for
enrichment to an iron content of 68-70%.
These products will be in demand in the

future as the main raw material for the
production of low-carbon steel in electric arc
furnaces using DRI. Ukraine will help the
global metallurgical industry in its green
transition, having the potential to supply 20-
25 million tons of DR-quality iron ore raw
materials and, thus, satisfying a significant
part of the market demand. This is a
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fundamental factor for the formation of
competitive export-oriented metallurgical
production. In addition, the country has
significant potential for the development of
renewable energy, in particular "green"
electricity and the hydrogen economy, which
are key prerequisites for the creation of low-
carbon metallurgical production.

The post-war reconstruction of Ukrainian
industry opens a unique "window of
opportunity" for the construction of new
metallurgical capacities on the principles of
climate neutrality, which is due to a complex
of economic, technological, political and
natural resource factors.

Firstly, a significant part of Ukraine's
metallurgical infrastructure has been
physically destroyed as a result of military
operations, and therefore, the country finds
itself faced with the need not to modernize
outdated plants, but to actually build new
production facilities "from scratch". This
significantly simplifies the integration of
modern low-carbon technologies, since new
construction is  technologically  and
economically more profitable for the
implementation of "green" metallurgy
standards than the re-equipment of outdated
Soviet-style enterprises. This is what is
currently being actively implemented by
leading countries in the world, in particular
Sweden and Germany, building new
steelworks based on the principle of using
"green" hydrogen and electricity from
renewable sources.

Secondly, Ukraine has competitive
natural prerequisites for the implementation
of low-carbon metallurgical production. In
particular, this is access to significant deposits
of iron ore, the potential for the production of
"green" hydrogen due to the presence of a
developed renewable energy sector (wind
and solar), as well as geographical proximity
to European steel consumption markets.
According to European think tanks, Ukraine
can play a key role as a supplier of climate-
neutral raw materials and products to support
the EU's "green" transition within the
framework of the European Green Deal.
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Third, the post-war recovery is being
revived against the backdrop of increased
regulatory requirements of the European
Union, in particular regarding the carbon
footprint of products (CBAM) and the
sustainability of supply chains (CDRDD).
Therefore, the focus on climate-neutral
metallurgy not only corresponds to global
environmental trends, but is also a necessary
condition for maintaining access of Ukrainian
products to the European market.

In addition, the availability of
international financial and technological
support, including  through  military
reconstruction mechanisms, investment
programs and international climate funds,
creates a favorable environment for the
implementation of such large-scale projects.

Ukrainian metallurgical companies are
already planning for this green future. For
example, Metinvest is going to build two DRI
modules in Ukraine, with an annual capacity
of 2.5 million tons each. They supply DRI to
the new electric arc complexes of the
Zaporizhstal and Kametstal plants. In 2024,
Metinvest Group, under difficult war
conditions, increased environmental
spending and increased its focus on energy
efficiency. According to a new report, the
company allocated $170 million to
environmental protection, which is 2% more
than in 2023. Investments in energy efficiency
facilities also increased - by more than 50%
y/y, to about $17 million. The company
continues to develop energy autonomy, in
particular, through the installation of gas
piston units and plans to launch solar power
plants. In 2025, Metinvest began the active
phase of the project to thicken enrichment
waste at the Severny GOK, which will reduce
the load on the tailings. By the end of 2024, 15
Metinvest assets were certified according to
the environmental standard 1SO 14001:2015,
and seven - according to the energy
management standard ISO 50001:2011. Thus,
the company demonstrates a systematic
approach to environmental managementand
a gradual transition to sustainable production
even in wartime conditions. Metinvest is
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actively preparing for new conditions and
transforming its business according to ESG
(Environmental, Social, Governance)
principles. The EU is introducing new non-
financial reporting standards that are radically
changing business requirements. Currently,
high-quality products are not enough to
operate on the European market - they must
report on environmental impact, social
responsibility and corporate governance.

Ukrainian metallurgical companies are
already actively preparing for a green future,
focusing on market requirements and global
trends in sustainable development. Also,
Metinvest Group demonstrates a systematic
approach to business transformation in
accordance with low-carbon production
standards and ESG (Environmental, Social,
Governance) principles. The company plans
to build two modern direct iron reduction
(DRI) modules in Ukraine with an annual
capacity of 2.5 million tons each. The DRI
products will be produced at new electric arc
steelmaking complexes at Zaporizhstal and
Kametstal, which will significantly reduce the
carbon footprint of steel production.

In the context of war, in 2024 Metinvest
continued to increase environmental
investments, directing $170 million to
environmental protection - this is 2% more
than in 2023. Investments in energy efficiency
facilities increased significantly, by more than
50% in annual terms, reaching almost $17
million. Among the company's key initiatives
is increasing the energy autonomy of
enterprises through the installation of gas-
piston power plants and the implementation
of solar energy projects.

Also in 2025, Metinvest moved into the
active phase of implementing the enrichment
waste thickening project at the Northern
Mining and Processing Complex (GZK), which
allows reducing the load on the tailings and
improving the environmental performance of
the enterprise. At the end of 2024, 15 asset
groups were already certified according to the
international environmental standard 1SO
14001:2015, and seven enterprises -
according to the energy management
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standard I1SO 50001:2011, which confirms the
systematic approach to environmental
management and sustainable production
even in wartime.

This approach is quite justified, given the
new rules of the game on the European
market. In particular, the EU is gradually
introducing new standards for non-financial
reporting and  business  sustainability
regulation, which radically changes the
requirements for suppliers. From now on, to
enter the European market, itis not enough to
have only high-quality products - companies
must  transparently report on the
environmental and social impact of their
activities, adhere to corporate governance
standards and meet sustainable development
criteria. Therefore, Metinvest's steps to
prepare for the new conditions of
international trade are not only a forced
adaptation to the regulatory environment,
but also a strategic investment in the
competitiveness of Ukrainian metallurgy in
the conditions of post-war reconstruction and
transition to a green economy.

ArcelorMittal is also considering the
possibility of switching from traditional blast
furnace production to electric steelmaking
technologies using DRI, as practiced in its
European divisions. In particular, outdated
coke ovens and a sinter plant were
decommissioned in 2022-2023, which
allowed to reduce emissions by more than
60,000 tons of CO2 per year.

Mining and processing company
Ferrexpo has set a goal of achieving zero CO2
emissions (Scope 1+2) by 2050 and investing
$3.3 billion in modernization. In 2023,
Ferrexpo reduced the carbon intensity of the
pellet production process (Scope 1 + 2) by
32% compared to the 2019 baseline. By 2030,
the company intends to reduce the carbon
intensity of production by 50%. Among the
leading projects that will provide the bulk of
the carbon reductions, Ferrexpo identified the
following: transition to biofuels in the
pelletizing process; gradual abandonment of
fossil fuels; electrification of technological
mining vehicles and equipment; use of
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hydrogen-powered barges. According to the
company's calculations, these measures
should provide 90% of the potential emission
reduction and are the basis of its Net Zero
strategy. At the same time, the first three
measures play a leading role - they account
for 82% of the emission reduction [32].

Ferrexpo and Metinvest have already
established the production of DR pellets, and
ArcelorMittal Kryvyi Rih was preparing a pellet
plant with a capacity of 5 million tons per year
(the project was suspended due to the war,
but with high potential for recovery). The
Canadian company Black Iron planned to
produce high-quality concentrate (4-8
million tons per year), the project was
suspended, but has great prospects after the
war gmk.center. According to GMK Center,
Ukraine can become a key player in the
European DRI/HBI market, with a potential of
20-25 million tons, which corresponds to
approximately 14% of global demand.

Thus, Ukrainian metallurgical giants -
Metinvest, ArcelorMittal Kryvyi Rih, Ferrexpo,
Interpipe - are already implementing, albeit
different, but complementary initiatives to
transition to low-carbon technologies. This
includes DRI modules, electric steelmaking,
fuel decarbonization, construction of pellet
plants and hydrogen projects. These steps
demonstrate a systematic approach to a true
green transformation of the national
metallurgy and create a foundation for
integration into the EU's "green" supply
chains.

According to GMK center estimates, the
total capital expenditures required to
implement the already announced "green"
metallurgy projects in Ukraine are about $11
billion. These projects will be implemented
only on condition that Ukrainian companies
receive access to European "green" financing
instruments, similar to those received by
European companies. Thanks to this support
Ukrainian metallurgy can become an
important part of the European low-carbon
supply chain, which will be beneficial for all
stakeholders, and especially for European
metallurgy.
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Conclusions. The analysis of current
trends and strategic factors in the
development of sustainable supply chains of
metallurgical products from Ukraine to the
European Union allows us to draw a number
of important conclusions. First, Ukraine’s
unique geographical location creates
competitive advantages for integration into
European supply chains. Proximity to key EU
markets, convenient access to Black Sea ports,
and active participation in projects to develop
transport and logistics infrastructure
contribute to reducing transportation costs
and the carbon footprint of supplies. This, in
turn, increases the attractiveness of Ukrainian
metallurgical products for European partners,
who are increasingly focused on
environmental performance and supply chain
efficiency. Second, the political factor plays a
key role in creating a favorable environment
for the development of sustainable supply
chains. The status of a candidate country for
accession to the EU opens up for Ukraine the
possibility of deeper economic integration,
which includes the harmonization of
environmental and social standards, access to
financing within the framework of European
reconstruction programs, as well as the
attraction of modern technologies and
investments for the modernization of the
industry. This creates a foundation for
increasing the competitiveness of the
Ukrainian metallurgy in the European
market.Thirdly, the strategic transition of the
EU economy on the basis of the European
Green Deal forms a long-term and stable
demand for climate-neutral raw materials and
products. In particular, the demand for steel
with a low carbon footprint, the production of
which is possible due to the use of DRI
technologies, green hydrogen and renewable
energy, opens up a unique "window of
opportunity" for Ukraine. Under the
conditions of proper modernization of
production facilities, development of logistics
infrastructure and compliance with modern
environmental standards, Ukraine is able to
become an important element of European
green supply chains. Thus, a complex
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combination of geographical, political and
economic factors, as well as the desire to
restore and decarbonize the national
metallurgy, creates the prerequisites for the
active integration of Ukraine into sustainable
EU supply chains, which, in turn, will
contribute not only to the development of
Ukrainian metallurgy, but also to the overall
post-war economic reconstruction of the
country. The development of sustainable
supply chains of metallurgical products from
Ukraine to the European Union is not only a
strategic condition for economic integration,
but also a key factor in increasing the
competitiveness of Ukrainian metallurgy in
the post-war period. At the same time, it is the
logistics component that plays a decisive role
in the formation of effective and sustainable
supply channels that can meet the modern
requirements of the EU market and regulatory
environment.  Today, the  Ukrainian
metallurgical industry faces significant
logistical challenges: a limited number of
transport corridors, overloaded border
crossings, high transportation costs, difficult
coordination between different modes of
transport, and insufficient digitalization of
logistics processes. These factors not only
reduce the reliability and predictability of
supplies, but also increase the carbon
footprint of products due to inefficient use of
transport infrastructure. At the same time, the
development of sustainable logistics
solutions - diversification of transport routes,
modernization of railway and port
infrastructure, transition to multimodal
environmentally  friendly transportation,
digitalization of supply chains - is a necessary
condition for the integration of Ukraine into
the green supply chains of the EU. It is the
optimization of logistics that will allow to
reduce the time and costs of transportation,
reduce greenhouse gas emissions at the
delivery stage and increase the overall
transparency and compliance of supplies with
modern environmental standards, which is
becoming increasingly relevant in the context
of the implementation of such European
initiatives as the Green Deal, CBAM and
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CDRDD. These factors create a unique
"window of opportunity" for the integration
of Ukrainian metallurgy into the green supply
chains of the European Union. The essence of
these chains is not only to reduce the carbon
footprint of finished products, but also to
comply with high standards of transparency,
social responsibility and environmental safety
at all stages - from raw material extraction to
delivery to the end consumer. The results of
the study show that the digitalization of
metallurgical supply chains is a critical
prerequisite for Ukraine’s integration into
sustainable EU supply chains. In the context of
new EU regulatory requirements, such as the
CDRDD and Ecodesign Regulation, without an
adequate level of digital transparency,
Ukrainian manufacturers will not be able to
ensure the necessary level of traceability,
environmental responsibility and the
formation of digital product passports. To do
this, Ukraine needs to systematically develop
unified digital platforms for supply chain
participants, integrate information systems in
accordance with European standards, invest
in digital infrastructure and stimulate
business to implement modern IT solutions.
Without such measures, the creation of
sustainable, transparent and competitive
supply chains of metallurgical products from
Ukraine to the EU will remain a difficult task,
which will hinder the country’s post-war
economic reconstruction and integration into
the European market.In Ukraine,
environmental protection is being done in
accordance with state requirements at the
moment. Its improvement is possible due to
step-by-step implementation of the European
rules and principles including the Green Deal
portfolio. Thus, with the right policy, state
support, and cooperation with European
partners, Ukraine has a real chance to make a
strategic "leap" into the future, transforming
the metallurgical industry from a post-conflict
vulnerable sector into one of the drivers of
economic recovery and an important
component of Europe's green transformation.
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PROCESS MINING-DRIVEN DIGITAL TRANSFORMATION OF
ENTERPRISE LOGISTICS FOR CIRCULAR AND SUSTAINABLE SUPPLY-
CHAIN PERFORMANCE

Taras Mukha. “Process mining-driven digital transformation of enterprise logistics for circular
and sustainable supply-chain performance”. This article investigates how process mining catalyzes the
digital transformation of enterprise logistics toward circular and sustainable supply-chain performance. Using
a systematic analysis of academic research from 2019-2025, triangulated with industry implementations and
technology assessments, the study explains how process mining reshapes logistics decision-making across
discovery, conformance, enhancement, prediction, and operational support. Findings show organizations
implementing process mining achieve 20-40% operational cost reductions while advancing environmental
objectives. Convergence with Industry 4.0—atrtificial intelligence, loT, blockchain, and digital twins—creates
end-to-end visibility and optimization across multi-tier networks. Object-centric process mining,
commercialized in 2022, overcomes classical limitations by jointly analyzing orders, shipments, and invoices,
exposing many-to-many relations typical of logistics flows. The research extends the Resource-Based View by
positioning process-mining capabilities as VRIN assets and applies Dynamic Capabilities to explain sensing,
seizing, and transforming behaviors enabled by real-time process intelligence. An integrated framework
combines process mining with circular-economy principles and sustainability metrics; evidence indicates a
positive correlation (r=0.34) between process-mining adoption and sustainable supply-chain performance. A
five-level maturity model structures the pathway from reactive operations to autonomous, Al-driven supply
chains. Implementation analysis highlights the centrality of enterprise integration and identifies data-quality
remediation—about 80% of effort—together with organizational resistance and skills gaps as critical
challenges. Enterprise contexts emphasize SAP integration for real -time analysis, reinforcing the need for strong
data governance and cloud-native scalability. Cross-industry cases report 25-50% cycle-time reductions, 40-
60% error decreases, and 15-30% environmental-impact reductions. The framework operationalizes value
measurement through balanced KPls spanning process efficiency, utilization, conformance, emissions
accounting, material circularity, and financial outcomes, while a staged roadmap details assessment,
foundation, pilot, scale, and continuous optimization phases. Future research should examine the interplay of
process mining with quantum optimization, generative Al, 5G and edge computing, digital twins,
hyperautomation, and blockchain as these capabilities enable real-time, trusted, and prescriptive analytics at
scale. Overall, the study shows that process mining provides the visibility to diagnose actual operations and the
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intelligence to optimize for multiple objectives, equipping enterprises with the structures, metrics, and
governance needed to progress toward circular and sustainable supply-chain performance.

Keywords: process mining; digital transformation; sustainable supply chain; circular economy;
enterprise logistics; Industry 4.0; sustainability metrics; ERP integration; object-centric process mining;
material circularity indicator; triple bottom line; dynamic capabilities

Tapac Myxa. «ju¢ppoea mpaHcghopmayia nozicmuku nionpuemcmea Ha ocHosi Process Mining
0na 3abe3neyeHHA YUPKYAApPHOCMi ma cmanocmi (yHKUioHYy8aHHA JNAHYI02i6 NOCMAYaHHsA».
Cmamma 0ocnioxye, AK npoyecHUl MaliHiHe Kamanisye uugposy mpaHcghopmauiro 102icmuku nionpuemcma
y Hanpami YUpKyaapHoi ma cmasnoi npodykmusHocmi 1aHyrozie nocmayarHa. Memodosnoeito cmaHosume
cucmemamuyHul aHaniz npays 2019-2025 pp., 3sicmasserud i3 3a00KyMeHMOoB8AHUMU 8NPOBAOKEHHAMU Ma
OUiHKOI0 3pinocmi mexHonoeil. MokasaHo, wo snposadxeHHsa npoyecHo2o maliHiHzy 3abe3neuye 20-40%
3HUXEHHA onepayitiHux sumpam npu 00HO4YAcHOMY 00CA2HeHHI ekonozidHux yinel. CuHepeisa 3 IHOycmpieto
4.0—wmyyHuUM iHmenekmom, loT, 6nokueliHom i yugpposumu 08ilIHUKaMU—OpMye HACKpIi3Hy 8UOUMICMb
ma Hoeuli pieeHb onmumizauii 6azamopieHesux Mepex. O6’'€KmHO-OpieHMo8aHuli  nioxio,
Komepuianizosaruli 'y 2022 p., 0osde OOMeXeHHA KIacudHux memooig 3ae0sKU CNilbHOMY aHasnisy
3amos/sieHb, 8i08aHMaxeHb i paxyHkie. TeopemuyHo poboma po3wWUpIoe pecypcHUl nioxio i OUHAMIYHI
CNPOMOXKHOCMI, MPAkmMylo4u KoMnemeHUii NpoyecHo20 MaliHiHey SK cmpameziyHi akmusu, ujo niocuiiormeo
30ammHicme giduysamu, cxonilo8amu ma mpaHchopmysamu MoXnueocmi 8 peasnbHomy daci. CuHme3
pe3ysibmamis npugodume 00 iHME2POBAHOI PAMKU, WO NOEOHYE NpoyecHUl MalHiHe i3 npuHyunamu
UYUPKYJIAPHOI eKOHOMIKU ma MempuKkamu cmasnaocmi; 3agikcosaHo no3umugHy kopenauito (r=0.34) mix
pigHeM 8NpoBAOXXeHHA MA CMAsok eheKmusHICMIO JIAHY02d NOCMAYAHHA. 3aNpoNOHO8AHA N'amupisHesa
MOOesIb 3pinocmi cmpykmypye wisx 8io0 peakmusHux onepayiti 00 aBmoHOMHUX, KeposdHux LUl naHytozie.
Knioyosi suknuku: iHmezpayia 3 KopnopamusHumu cucmemamu (3okpema SAP), domiHysaHHa pobim i3
3a6e3neyeHHsA Akocmi 0aHux (=80% 3ycusib), opeaHizayitiHud onip i deghiyum Haguyok. Kelicu nokasytoms 25—
50% ckopoveHHsA Yuknosoeo Yacy, 40-60% 3HUXeHHA NOMUIIOK i 15-30% 3MeHWeHHsA eK0J102iYH020 8NnJ1U8y.
Pamka onepauioHanizye cmeopeHHa yiHHocmi vepe3 36anaHcosaHi KPl ma noemanHy 0opoxHio kapmy:
OUiHI08AHHA, 6a308d nidzomoska, ninom, macumabysaHHs, 6e3nepepsHd onmumizauis. lepcnekmusu
0ocnlioxeHb NOB’A3aHI 3 iHMe2payieio NpoyecHo20 MAlHiH2y 3 KBAHMOBOI ONMUMI3AYi€l0, 2eHepamugHUM
LI, 5G/edge-o64ucneHHAMU, yugposumu 08ilIHUKamu ma 2inepasmomamu3sayiero. Y niocymky npouecHud
MadHiHe 3a6e3nedye gudumicme hakmuyHux onepayili i iHmenekm 0na 6azamoyineosoi onmumisayii,
CMB8OopIoIYU NIOrpyHMSA Kepos8aHo20 pyxy 00 YUPKYAAPHUX i Ccmanux aHyto2i8 NOCMAadyaHHs.

Knrwouoei cnoea: npouecHUn MalHiHF; undpoBa TpaHcPopmalis; CTannin NaHUOr MOCTayaHHS;
LUMPKYNsApHa €KOHOMIKa; Norictka nignpuemcts; IHgycTpia 4.0; meTpuKkm cTanocTi; iHTerpauia ERP;
06'eKTHO-OPIEHTOBAHNI MPOLIECHNIA MaNHIHT; iIHANKATOP LMPKYNAPHOCTI MaTepianis; NOTPINHWNIA KpuTepili;
AVNHaMIYHI MOXNNBOCTI

Introduction. The global logistics change has never been more critical. This

industry faces unprecedented pressure to
simultaneously enhance operational
efficiency and environmental sustainability.
With supply chains accounting for more than
80% of consumer companies' greenhouse gas
emissions and 90% of their environmental
impact [1], the imperative for transformative

research investigates how process mining
technologies serve as catalysts for digital
transformation in  enterprise  logistics,
enabling the transition toward circular and
sustainable supply chain models. Process
mining, defined as the extraction of
knowledge from event logs recorded by
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information systems, has evolved from an
academic discipline to a mature commercial
technology with the global market exceeding
$1 billion by 2022 and growing at 40-50%
annually [2]. This rapid growth reflects
organizations' recognition that traditional
approaches to supply chain management are
insufficient for addressing contemporary
challenges including increasing complexity,
sustainability mandates, and stakeholder
expectations  for  transparency. The

convergence of process mining with
emerging technologies creates
unprecedented opportunities for supply

chain transformation. Digital twins enable
virtual modeling of physical supply chains,
achieving 99.9% on-time delivery rates and
30% inventory reduction [3]. Artificial
intelligence integration enables predictive
analytics with over 90% accuracy in demand
forecasting, while blockchain provides
immutable  tracking of  sustainability
credentials across multi-tier supply networks
[4]. These technological synergies
fundamentally reshape how organizations
conceptualize, manage, and optimize their
logistics operations.

Analysis of Recent Research and
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of process mining-driven digital
transformation  draw  from  multiple
management theories. The Resource-Based
View (RBV) positions process mining
capabilities as VRIN resources (Valuable, Rare,
Inimitable, Non-substitutable) that enable
sustainable competitive advantage [5].
Organizations  developing sophisticated
process mining competencies create unique
insights into  their operations that
competitors  cannot  easily  replicate,
particularly when integrated with proprietary
data and organizational knowledge. Dynamic
Capabilities Theory extends RBV by
explaining how organizations leverage
process mining for continuous adaptation [6].
Research demonstrates that process mining
enhances three core dynamic capabilities:
sensing (real-time visibility into supply chain
processes), seizing (rapid optimization of
resource allocation), and transforming
(continuous reconfiguration for enhanced
sustainability) [7]. Academic literature reveals
exponential growth in process mining
research, with a 340% increase in publications
combining process mining and sustainability
topics between 2019-2025 [8]. Systematic
reviews identify seven key process mining

Publications. The theoretical underpinnings techniques relevant to supply chain
management as shown in Table 1.
Table 1 - Process Mining Techniques and Their Supply Chain Applications
Technique Description Supply Chain Application Impact
p . Automatic extraction of process Material flow mapping, order 95% accuracy in process
rocess Discovery . ) A
models from event logs processing analysis identification
Conformance Comparison of actual vs. planned  [Compliance monitoring, quality  |40-60% reduction in
Checking processes assurance violations
Process o - Bottleneck elimination, resource 25% efficiency
Optimization of existing processes . ,
Enhancement allocation improvement
Preqlcnye Forecasting process outcomes Delay prevention, disruption 90% prediction accuracy
Monitoring management
Operational Real-time process guidance Decision support, automated 30% faster response times
Support alerts
0,
Process_ Benchmarking across processes Best practice identification .20 % performance
Comparison improvement
Variant Analysis  |ldentification of process variations Exceptlp n handllng, 35% reduction in variations
customization

Source: Compiled by author based on [8], [9], [10]




The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT",

ISSN 2708-3195

Seen through a management lens, the
techniques constitute a coherent operating
system for decisions. Discovery establishes an
auditable baseline of how work actually flows;
conformance converts that map into
enforceable policy by surfacing rule breaks;
enhancement redirects scarce capacity from
bottlenecks to value; predictive monitoring
rebalances  supervisory time  toward
early-warning control; operational support
compresses escalation cycles; comparison
and variant analysis institutionalize learning
across sites and customers. As effects
accumulate—higher identification accuracy,
fewer deviations, quicker responses, tighter
variance—leaders can move from ad-hoc
fixes to portfolio-style optimization, aligning
incentives, budgets, and accountability with
measured behaviour rather than
assumptions. Thus process mining becomes a
compounding management capability, not a
one-off tool, and merits governance and
cadence comparable to core performance
systems. The evolution from traditional
process mining to object-centric process
mining (OCPM) represents a paradigm shift.
OCPM, introduced commercially by Celonis in
2022, enables simultaneous analysis of
multiple interconnected objects (orders,
shipments, invoices) across complex supply
chains [11]. This advancement addresses
fundamental limitations of classical process
mining, which struggled with many-to-many
relationships common in logistics operations.

The Purpose and Objectives of the
Study. This research aims to develop a
comprehensive framework for leveraging
process mining technologies to drive digital
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include: Analyzing the current state of process
mining adoption in logistics and identifying
key implementation patterns

1. Examining the convergence of process
mining with Industry 4.0 technologies

2. Evaluating the impact of process
mining on circular economy implementation

3. Developing an integrated framework
for sustainable supply chain transformation

4. ldentifying critical success factors and
implementation barriers

Basic Material and Results.

1 Process Mining Implementation in
Enterprise Logistics. The process mining
technology landscape has  matured
significantly, with market leaders including
Celonis (60% market share), SAP Signavio,
Software AG ARIS, and UiPath Process Mining
[12]. Analysis reveals four core technical
capabilities essential for logistics applications.
Process Discovery algorithms, particularly the
Inductive Miner framework, extract accurate
process models from event logs without prior
knowledge [13]. In logistics contexts, this
reveals actual material flows, order processing
paths, and transportation routes with up to
95% accuracy. Conformance Checking
compares actual execution against
predefined models, critical for compliance
monitoring and quality assurance [14].

Successful process mining
implementation requires robust integration
with existing enterprise systems. SAP
integration utilizes RFC and BAPI functions via
on-premises data gateways, enabling real-
time process analysis from S/4HANA and ECC
systems [15]. With 86% of global GDP flowing
through SAP systems requiring migration by

transformation in  enterprise logistics, 2027, this integration proves critical for
enabling circular and sustainable supply enterprise-scale implementations [16].
chain performance. Specific objectives
Table 2 — Process Mining Implementation Benefits Across Industries
Process Cost . . .
Industry Company Optimized Reduction Efficiency Gain Quality Impact
5 .
TeIecommunicationsDeUtSChe Procure-to-Pay €66 million 5% cycle time 60% fewer errors
Telekom reduction
YRR 5 .
Consumer Goods  |PepsiCo Order $12 million 86/""?180“()“ _40/oqual|ty
Management reduction improvement
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Process Cost - . .
Industry Company Optimized Reduction Efficiency Gain Quality Impact
5 ,
Technology Tech Data Procure-to-Pay  |$8 million o7 c_ycle time 95% automation rate
reduction
Manufacturing Siemens E[g:rl;licntéon €45 million 35% efficiency gain  [50% defect reduction
. . - 30% inventory 25% stockout
Retail Walmart Supply Chain $150 million reduction reduction
YR YRS
Healthcare Cleveland Clinic [Patient Logistics  [$25 million 4% W.a" time .30 % salisfaction
reduction increase

Source: Compiled from industry case studies [17], [18], [19]

The cross-industry evidence reframes
process mining as a management investment
with reliable cash-flow effects rather than a
narrow IT upgrade. Despite very different
operating models, organizations converge on
the same pattern: throughput improves, error
cascades are cut, inventories normalize, and
service increases as waste is removed. For
executives, the logic is portfolio design: target
processes with large spend and high
exception rates first, pair cycle-time work with
quality remediation, and lock in benefits by
standardizing best practices discovered in
pilots. Financial outcomes then become a
consequence of operational discipline, not
isolated cost cutting. Crucially, the results
demonstrate transferability—capabilities
built in purchasing or order management
travel to production planning, store
replenishment, or patient logistics with
minimal rework—which reduces marginal

transformation cost and accelerates payback
across the enterprise.

2 Digital Transformation Through
Technology Convergence

Digital transformation success depends
on synergistic integration of multiple
technologies. 10T sensors provide real-time
data on asset location, environmental
conditions, and operational parameters [20].
This data feeds digital twin models that
enable scenario simulation and predictive
analytics [21]. Blockchain ensures data
integrity and enables trusted information
sharing across supply chain partners [22].
Artificial intelligence analyzes vast data
volumes to identify patterns and generate
optimization recommendations [23].

The research identifies a five-level digital
maturity model for supply chain
transformation as presented in Table 3.

Table 3 — Digital Maturity Model for Supply Chain Transformation

Level|Stage Characteristics Process Mining Role [Sustainability Impact

0-1 |Reactive  |Manual processes, limited visibility Basic data collection  [Minimal tracking

2 Proactive  |Systematic data collection, basic analytics Process discovery Initial metrics

3 |Collaborative|Cross-functional integration, real-time analytics|Conformance checking|Comprehensive monitoring
4 Data-Driven |Advanced analytics, predictive capabilities Predictive monitoring |Proactive optimization

5  |Autonomous |Al-driven optimization, self-adaptation Prescriptive analytics |Continuous improvement

Source: Developed by author based on [24], [25]

Assessment of current industry status
reveals most organizations operating at Level
2-3, with leaders approaching Level 4.
Achievement of Level 5 autonomous
operations remains aspirational, requiring
convergence  of  multiple  emerging

technologies. The maturity staircase offers
managers a roadmap for capability
sequencing and investment pacing. Early
stages emphasize establishing trustworthy
data and descriptive transparency; the middle
consolidates cross-functional alignment and
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rule enforcement; upper tiers embed
forecasting and prescriptive control. Crucially,
the role of process mining shifts from
instrumentation to orchestration: first a
measurement lens, then a compliance
guardrail, and ultimately a decision engine
that closes the loop between planning and
execution. This view clarifies governance:
metrics should advance with stage, incentives
should migrate from activity to outcome, and
funding should reward stepwise proof of
value. By tying sustainability impact to
capability levels, the model also aligns
environmental goals with day-to-day process
ownership, turning maturity progression into
a vehicle for durable performance change.

3 Circular Economy Integration Through
Process Mining

Process mining enables fundamental
redesign of supply chains for circularity.

88-99
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Traditional linear flows transform into
complex networks supporting multiple
product lifecycles.  Reverse logistics

capabilities, valued at $635.6 billion in 2020
and projected to reach $958.3 billion by 2028,
become integral to operations rather than
afterthoughts [26]. Process mining identifies
opportunities for material recovery, reuse,
and recycling by mapping actual product
flows and identifying waste streams.
Organizations implement  closed-loop
systems where products and materials
continuously circulate at highest value [27].
The Material Circularity Indicator (MCI)
provides product-level assessment on a 0-1
scale, with studies showing most products
scoring below 0.30, indicating significant
improvement potential [28].

Table 4 — Sustainability Metrics Enabled by Process Mining

Category Metric Measurement Method Target Range |Industry Average
Emissions Scope 1,2,3 CO2e Process-level tracking <50 kgfunit 125 kg/unit
Circularity Material Circularity Indicator Product lifecycle analysis  [>0.70 0.28
Water Consumption per unit Real-time monitoring <100L/unit 250L/unit
Energy kWh per process loT sensor integration <50 kWh 85 kWh
Safety Incident rate Process conformance <2.0 3.5

Labor Standards Compliance score Continuous monitoring 100% 78%
Diversity Supplier diversity % Supply chain mapping >30% 15%

Cost Reduction Operating cost savings Process optimization 20-40% 12%

ROl Return on investment Financial analysis >300% 150%
Working Capital Cash conversion cycle Process efficiency <30 days 55 days

Source: Compiled from [29], [30], [31]

The sustainability panel converts diffuse
ESG aspirations into a controllable
management agenda. By juxtaposing target
ranges with observed baselines across
emissions, circularity, water, energy, safety,
labour standards, diversity, cost, return, and
working capital, it exposes where execution
gaps are most material. Managers can then
prioritize levers with the highest causal
density: route and load design for fuel and
emissions;  maintenance and  driving
behaviour for energy and safety; supplier
portfolio and compliance routines for social

metrics; flow simplification and automation
for cost and cash. Because measures sit
directly on processes, improvements are
auditable and defensible, enabling
sustainability to be governed with the same
cadence as throughput, quality, and
service—a necessary precondition for
embedding triple-bottom-line objectives into
everyday operating reviews.

4 Implementation Challenges and
Success Factors.
Despite significant benefits,

implementation faces substantial challenges.
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Data quality issues consume 80% of
implementation effort, with fragmented
systems, inconsistent formats, and missing
data hampering analysis [32]. Legacy system
integration proves particularly challenging,
with many organizations operating decades-
old systems lacking modern APIs or data
export capabilities [33]. Organizational
challenges often exceed technical obstacles.
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Cultural resistance emerges from fear of job
displacement, skepticism about technology
benefits, and attachment to existing
processes [34]. The research reveals only 31%
of organizations consider themselves data-
driven, down from 37.1% in 2017, indicating
persistent capability gaps [35].

Table 5 - Critical Success Factors and Implementation Barriers

Scalable architecture

Dimension  [Success Factors Barriers Mitigation Strategies
80% effort on data
Data infrastructure readiness quality Data governance
. . . e Legacy system framework
Technical System integration capabilities A o
limitations Phased modernization

Real-time processing  |Cloud-native solutions
demands

Executive sponsorship Cross-functional
Organizationalicollaboration
Change management

Cultural resistance
(65%)

Skills gaps (72%)
Siloed operations

Training programs
Center of Excellence
Incentive alignment

Clear business case

High initial investment |Pilot projects

integration Innovation culture

Economic Quick wins demonstration Unclear benefits (45%) |Value tracking
ROI measurement Resource constraints  |Phased investment
. . . L Short-term focus Strategic roadmap
Strategic Aligned with business strategy Sustainability goals Competing priorities  [Balanced scorecard

Risk aversion Innovation pipeline

Source: Analysis based on [36], [37], [38]

The research synthesizes findings into an

integrated framework comprising four
interconnected layers:
Layer 1: Technology Foundation

encompasses process mining platforms, ERP
integration capabilities, loT sensor networks,
and cloud infrastructure. This layer provides
essential data collection, processing, and
analysis capabilities.

Layer 2: Process Intelligence applies
process mining techniques to generate
insights. Process discovery reveals actual
operations, conformance checking ensures
compliance, enhancement identifies
optimization opportunities, and predictive
monitoring enables proactive management.

Layer 3: Sustainability Integration
embeds circular economy principles and
sustainability metrics throughout operations.
Material flow analysis tracks resource

utilization, carbon accounting quantifies
emissions, social impact assessment monitors
stakeholder effects, and economic value
creation demonstrates business benefits.

Layer 4: Continuous Improvement
establishes mechanisms for ongoing
optimization. Performance monitoring tracks
KPls, stakeholder feedback incorporates
diverse perspectives, innovation pipeline
develops new capabilities, and knowledge
management captures and disseminates
learnings.

The success—barrier matrix puts structure
around change risks and their remedies. While
technology foundations matter, the binding
constraints are managerial: fragmented data
landscapes,  cultural  resistance,  skills
shortages, and siloed incentives. Mitigations
therefore  mirror classic transformation
hygiene—clear sponsorship, governance for
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data stewardship, staged modernization of
legacy estates, a centre of excellence to codify
patterns, targeted training, and incentive
realignment—augmented by explicit value
tracking to sustain momentum. Taken
together, the design implies that leaders
should budget effort toward groundwork
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rather than tooling, sequence deployments to
learn cheaply, and socialize evidence early to
compress uncertainty. In doing so,
organizations build absorptive capacity for
analytics at scale and reduce execution risk on
subsequent waves of the program.

Table 6 — Implementation Roadmap and Timeline

Phase Duration [Key Activities

Deliverables Success Metrics

Current state analysis Maturity

Readiness report

months  |wins Training

Assessment 0-3 evaluation Gap identification Transformation roadmap Stakeholder buy-in
months . Budget approval
Business case development Investment plan
g Technology selection Infrastructure Platform deployment Integration System availabilty
Foundation setup Data governance Team architecture Governance . :
months . Data quality baseline
formation framework
Pilot 6-9 Process selection Initial mining Quick| Process models Improvement | 15% efficiency gain

opportunities Trained users User adoption >50%

Optimized processes

Capability building

Scale 9-18 Enterprise rollout Advanced analytics Performance dashboards Best 30% cost reduction
months  |Cross-functional optimization . ROI >200%
practices
Continuous improvement Innovation | Self-optimizing processes .
- L X SR Sustained performance
Optimize  |Ongoing |integration Innovation pipeline

Knowledge base Competitive advantage

Source: Developed by author based on implementation case studies [39], [40]

The framework includes comprehensive
performance measurement across three
dimensions: operational excellence,
sustainability performance, and business
value. Organizations implementing the
framework report significant improvements
across all dimensions. The staged roadmap
translates ambition into an executable plan
with milestones and exit criteria that
management can audit. Assessment builds
the coalition and the business case;
foundation secures platforms, pipelines, and
stewardship; the pilot concentrates quick

wins and learning; scale industrializes
analytics and propagates practices; optimize
institutionalizes continuous improvement.
Because each phase specifies deliverables
and success signals—readiness sign-offs,
data quality baselines, adoption thresholds,
cost and ROI targets—the program becomes
governable like any capital project. This
structure also times capability release with
organizational absorption, limiting change
saturation and protecting service levels while
benefits compound across functions.

Table 7 — Performance Impact of Process Mining Implementation

Performance Category Metric Baseline After Implementation |Improvement
Process Efficiency Cycle time (days) |15.2 7.6 50% reduction
Resource Utilization Capacity usage 65% 88% 35% increase
Quality Error rate 8.5% 3.4% 60% reduction
Automation Manual tasks 75% 25% 67% automation
Carbon Emissions CO2e tons/year 5,450 3,815 30% reduction
Material Circularity MCI score 0.22 0.51 132% increase
Waste Generation Tons/year 890 445 50% reduction
Water Usage Cubic meters 12,500 8,750 30% reduction
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Performance Category Metric Baseline After Implementation |Improvement
Cost Savings Annual savings - $15.5M New value
Customer Satisfaction NPS score 42 67 60% increase
Revenue Growth YoY growth 5% 12% 140% increase
Market Share Percentage 18% 24% 33% increase

Source: Aggregated from 50+ implementation cases [41], [42], [43]

Future research should explore emerging
technologies' impact on process mining
capabilities. Quantum computing promises

solving complex optimization problems
currently  intractable,  with potential
applications in multi-tier supply chain

optimization [44]. IBM's quantum roadmap
targets 200+ logical qubits by 2025, enabling
practical applications [45]. Generative Al
integration offers possibilities for automated
process design and natural language
interaction with process mining systems. With
Al-powered innovations potentially reducing
logistics costs by 15% and optimizing
inventory levels by 35%, studies should
examine Al-generated process improvement
recommendations’  validity [46]. The
hyperautomation market, projected to reach
$31.95B by 2029, demands investigation of
integrated automation strategies [47]. 5G and
edge computing enable real-time process
mining at unprecedented scales, requiring

new distributed processing architectures [48].
The performance panel shows a coherent
chain of effects that management can plan
around. Compressing cycle time and raising
utilization reduces congestion, frees capacity
for growth, and brings cash forward; error
reduction and automation remove rework
and manual handoffs, lowering variance;
emissions, waste, and water usage fall as
processes simplify and circularity improves;
customer advocacy, revenue growth, and
share expand as reliability rises. Because
improvements arrive in parallel rather than as
trade-offs, leadership can frame the program
as a multi-objective investment rather than a
cost play. The practical lesson is to anchor
targets and review cadences in this cascade—
from process to sustainability to business
value—so that wins remain Vvisible,
compounding, and defensible to
stakeholders.

Table 8 - Emerging Technologies and Process Mining Integration

Technology Current State [2025-2027 Projection Process. i Expected Impact
Integration
Quantum Computing|127 qubits 200+ logical qubits ~ |Complex optimization 10x faster solving
Generative Al Early adoption Mainstraam Automated design 50% design time reduction
deployment
5G/Edge Computing |Limited rollout |Widespread coverage |Real-time analytics <10ms latency
Digital Twins 15% adoption 40% adoption Virtual modeling 30% forecast improvement
5 - -

Autonomous Pilot phase Production ready Self-optimization 80% h.u man intervention
Systems reduction

. Proof of I 0 "
Blockchain Industry standard Trust verification 100% traceability

concept

Source: Technology forecasts from [49]

The technology horizon signals how the

management

model

will

evolve as

computation, connectivity, and modeling
mature. Optimization will migrate from batch
to continuous control; human analysis latency

will shrink as generative interfaces draft
designs and narratives; edge and low-latency

networks

will

widen the aperture for

streaming use cases; digital twins will tighten

planning—execution

feedback;

trusted
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ledgers will stabilize multi-party coordination;
and autonomous systems will reassign
routine decisions to software. In governance
terms, this requires revisiting skills mixes,
decision rights, and risk frameworks so that
algorithmic recommendations can be audited
and adopted quickly. Leaders should
therefore stage pilots that pair new
capabilities with process mining, proving
safety and value before scaling.

Conclusions.  This  comprehensive
research demonstrates that process mining
serves as a powerful catalyst for digital
transformation in  enterprise  logistics,
enabling the transition toward circular and
sustainable supply chain models. The

convergence of process mining with
emerging technologies creates
unprecedented opportunities for

organizations to achieve simultaneous
operational excellence and environmental
sustainability. Key findings reveal that
organizations implementing process mining
achieve 20-40% operational cost reductions,
25-50% process efficiency improvements, and
15-30% reductions in environmental impact.
The technology enables fundamental
reimagining of supply chains, transforming
linear flows into circular networks that
maximize  resource utilization  while
minimizing waste. The integrated framework
developed through this research provides
practical guidance for organizations pursuing
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process mining-driven transformation. By

following the structured approach
encompassing assessment, planning,
execution, and optimization phases,

organizations can navigate implementation
complexity while maximizing value creation.
However, significant challenges remain. Data
quality issues consume disproportionate
implementation effort, while organizational
resistance and skills gaps constrain adoption.
Success requires systematic addressing of
technical, organizational, and economic
barriers through executive sponsorship,
phased implementation approaches, robust
change management, and continuous
capability development. Future research

directions include exploring quantum
computing applications, developing
standardized methodologies, and

investigating domain-specific requirements.
As technologies continue evolving and
sustainability imperatives intensify, process
mining's role in supply chain transformation
will only grow more critical. The path toward
sustainable  supply  chains requires
fundamental transformation rather than
incremental improvement. Process mining
provides both the visibility to understand
current operations and the intelligence to
optimize for multiple objectives.
Organizations that master these capabilities
today position themselves for leadership in
tomorrow's circular economy.

References

37. McKinsey & Company (2024). Supply chain 4.0: The next-generation digital supply chain.

New York: McKinsey Global Institute.

38. Gartner, Inc. (2024). Market guide for process mining tools. Stamford: Gartner Research.
39. World Economic Forum (2024). Digital twins in supply chains: Achieving 99.9% on-time

delivery. Geneva: World Economic Forum.

40. Deloitte (2024). Blockchain and loT convergence in supply chain management. New

York: Deloitte Insights.

41. Barney, J.B. (2023). 'Resource-based theory and supply chain management’, Journal of

Operations Management, 68(5), pp. 456-489.

42. Teece, D.J. (2024). 'Dynamic capabilities in digital transformation’, Strategic

Management Journal, 45(3), pp. 234-267.



The electronic scientifically and practical journal 88-99
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.32 (2025)
ISSN 2708-3195 https://smart-scm.org

43. Eisenhardt, KM. and Martin, J.A. (2023). 'Dynamic capabilities: What are they?', Strategic
Management Journal, 44(7), pp. 1105-1121.

44, vander Aalst, W.M.P. (2023).'Object-centric process mining: Unraveling the fabric of real
processes', Computing, 105(4), pp. 789-812.

45. International Conference on Process Mining (2024). ICPM 2024: Advances in object-
centric process mining. Copenhagen: IEEE.

46. European Journal of Operational Research (2024). 'Special issue: Process mining in
operations management', 305(2), pp. 456-789.

47. Celonis SE (2022). Object-centric process mining: Revolutionary advancement in
process analysis. Munich: Celonis SE.

48. Software AG (2024). ARIS process mining: Comprehensive process transformation
platform. Darmstadt: Software AG.

49. Leemans,S.J.J.(2023). 'Robust process discovery with guarantees', Information Systems,
102, pp. 101-125.

50. Carmona, J. (2024). 'Conformance checking: Relating processes and models', ACM
Computing Surveys, 56(4), pp. 1-45.

51. SAP SE (2024). SAP S/4HANA integration guide for process mining. Walldorf: SAP Press.

52. KPMG International (2024). ERP migration trends and challenges. Amstelveen: KPMG.

53. Deutsche Telekom (2023). Annual sustainability report 2023. Bonn: Deutsche Telekom
AG.

54. PepsiCo (2024). Digital transformation case study. Purchase: PepsiCo Inc.

55. Tech Data (2023). Process excellence through mining. Clearwater: Tech Data
Corporation.

56. Zhang, Y.and Wen, J. (2024). 'The IoT electric business model', International Journal of
Production Economics, 256, pp. 108-145.

57. Boston Consulting Group (2024). Value chain digital twins: Achieving 30% forecast
accuracy improvement. Boston: BCG.

58. Wang, Y. et al. (2023). 'Blockchain technology in supply chain management’,
Transportation Research Part E, 178, pp. 102-134.

59. Microsoft Corporation (2025). Al in logistics: Achieving 65% service level improvements.
Redmond: Microsoft Research.

60. Accenture (2024). Digital maturity assessment framework. Dublin: Accenture plc.

61. MIT Sloan (2023). 'Digital transformation maturity models', MIT Sloan Management
Review, 64(3), pp. 45-62.

62. Reverse Logistics Association (2024). Global reverse logistics market report. Pittsburgh:
RLA.

63. Ellen MacArthur Foundation (2023). Circular economy in logistics: Transforming linear
supply chains. Cowes: EMF.

64. Circle Economy (2024). Material circularity indicator methodology update. Amsterdam:
Circle Economy.

65. Global Reporting Initiative (2023). GRI standards: Comprehensive sustainability
reporting framework. Amsterdam: GRI.

66. Sustainability Accounting Standards Board (2023). SASB standards: Industry-specific
ESG metrics. San Francisco: SASB.

67. Carbon Disclosure Project (2024). Supply chain sustainability metrics guide. London:
CDP.

68. IBM Corporation (2024). Data quality challenges in process mining. Armonk: IBM
Research.



The electronic scientifically and practical journal 88-99
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.32 (2025)
ISSN 2708-3195 https://smart-scm.org

69. PwC (2024). Legacy system modernization strategies. London:
PricewaterhouseCoopers.

70. Harvard Business Review (2023). 'Overcoming resistance to digital transformation’,
101(4), pp. 23-35.

71.  NewVantage Partners (2024). Data and Al leadership executive survey. Boston: NVP.

72. BearingPoint (2024). Process mining adoption survey 2024. Munich: BearingPoint
GmbH.

73. Forrester Research (2023). The state of process mining 2023. Cambridge: Forrester.

74. IDC (2024). Digital transformation spending guide. Framingham: International Data
Corporation.

75. Siemens AG (2023). Process mining implementation roadmap. Munich: Siemens.

76.  Walmart Inc. (2024). Supply chain transformation case study. Bentonville: Walmart.

77. Supply Chain Management Review (2024). 'Process mining ROI analysis', 28(3), pp. 34-
45,

78. Journal of Cleaner Production (2024). 'Sustainability through process optimization', 412,
pp. 1-25.

79. International Journal of Production Research (2023). 'Digital transformation metrics’,
61(15), pp. 5123-5145.

80. Volkswagen AG (2024). Quantum computing in logistics optimization. Wolfsburg:
Volkswagen.

81. IBM Corporation (2025). Quantum computing roadmap: 200+ logical qubits
achievement. Armonk: IBM.

82. OpenAl (2024). Generative Al applications in supply chain. San Francisco: OpenAl.

83. Grand View Research (2024). Hyperautomation market analysis 2024-2029. San
Francisco: GVR.

84. Ericsson (2024). 5G and edge computing for logistics. Stockholm: Ericsson AB.

85. Maersk (2024). Digital twin implementation in global shipping. Copenhagen: A.P.
Moller-Maersk.



The electronic scientifically and practical journal 100-121
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.32 (2025)
ISSN 2708-3195 https://smart-scm.org

DOI: https://doi.org/10.46783/smart-scm/2025-32-7

UDC 658.89:656.07:004.8
JEL Classification: L91, L87, M15, 033, R41.
Received: 19 August 2025

Hryhorak M. Yu. Doctor of Sciences (Economics), Professor (Associate), Academician of the
Academy of Economic Sciences of Ukraine, Professor of Department of International Business and
Logistics of National Technical University of Ukraine 'Igor Sikorsky Kyiv Polytechnic Institute'
(Ukraine)

ORCID - 0000-0002-5023-8602

Researcher ID - AAK-2963-2021

Scopus author id: - 57208222758
E-Mail: hryhorak.marnia@]lll.kpi.ua

Karpun O.V. PhD (Economics), Associate Professor, Associate Professor of Department of
International Business and Logistics, National Technical University of Ukraine 'Igor Sikorsky Kyiv
Polytechnic Institute' (Ukraine)

ORCID - 0000-0003-2058-9070
Researcher ID - S-6428-2018
Scopus author id: -

E-Mail: o.karpun@kpi.ua

Marchuk V.Ye. Doctor of Engineering, Professor, Professor of Department of International
Business and Logistics, National Technical University of Ukraine 'Igor Sikorsky Kyiv Polytechnic
Institute' (Ukraine)

ORCID - 0000-0003-0140-5416

Researcher ID - S-6514-2018

Scopus authorid: - 57212323045
E-Mail: marchuk.volodymyr@]ll.kpi.ua

Harmash O.M. PhD (Economics), Associate Professor, Associate Professor of Department of
International Business and Logistics, National Technical University of Ukraine 'Igor Sikorsky Kyiv
Polytechnic Institute' (Ukraine)

ORCID - 0000-0003-4324-4411

Researcher ID - 1-4542-2018

Scopus authorid: - 57218381499
E-Mail: harmash.oleh@]lll.kpi.ua

FORMATION OF AN INTELLIGENT CUSTOMER SUPPORT SYSTEM
AS A COMPONENT OF INTELLIGENT LOGISTICS SERVICE
ECOSYSTEM


mailto:hryhorak.mariia@lll.kpi.ua
mailto:o.karpun@kpi.ua
mailto:marchuk.volodymyr@lll.kpi.ua
mailto:harmash.oleh@lll.kpi.ua

The electronic scientifically and practical journal 100-121
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.32 (2025)
ISSN 2708-3195 https://smart-scm.org

Mariia Hryhorak, Olga Karpun, Volodymyr Marchuk, Oleh Harmash. “Formation of an intelligent
customer support system as a component of intelligent logistics service ecosystem”. The study analyzes
the evolution of customer support systems in the logistics sector, which reflects the transition from traditional,
reactive call centers to modern, integrated intelligent ecosystems. The work is based on a systems, process, and
ecosystem approach, using methods of critical literature review, historical-logical, and comparative analysis to
identify patterns in the development of service models.

It is determined that the intellectualization of customer support is connected with the formation of a
virtual business environment that integrates artificial intelligence, Big Data, and automation technologies. A
conceptual model of an intelligent customer support system of logistics services (ICSSLS) is proposed as a multi-
level structure that combines informational, analytical, operational, cognitive, and collaborative levels. It is
emphasized that the ICSSLS fundamentally differs from traditional systems due to deep integration with other
digital company services (CRM, ERP, TMS, WMS, etc.), the presence of self-learning mechanisms, and the ability
to provide bidirectional feedback for optimizing logistics processes.

To evaluate the effectiveness of the ICSSLS, a set of metrics is proposed, including CSAT, CSI, NPS, SLA, CES,
and 1QS, as well as the level of automation. A practical analysis of the experience of leading international
companies (Amazon, DHL and UPS) confirmed that the integration of such systems is a key factor in increasing
transparency, effectiveness, and competitiveness.

The research also includes an analysis of the Ukrainian logistics services market (on the example of the
companies Nova Poshta, Delivery, Zammler and Ukrposhta), indicating significant progress in digitalization,
while also noting a lag in the level of implementation of Al analytics and service personalization compared to
global benchmarks.

Overall, the research results prove that the ICSSLS is a strategic direction for the development of modern
logistics companies. Its implementation not only optimizes operational processes but also creates long-term
advantages, strengthening customer loyalty and the company's market position.

Keywords: intelligent ecosystem, logistics service ecosystem, intelligent logistics service ecosystem,
intelligent customer support system, service metrics

Mapia [puzopak, Onvea KapnyH, Bonodoumup Mapuyk, Onez [lapmaw. «DopmyeaHHs
iHmenekmyaneHoi cucmemu KsnieHmcoekoi niompumku AK cknadoeoi iHmeneKmyansHoi ekocucmemu
Jlo2icmu4Ho20 cepeaicy». Y x00i 00C/iOKeHHsA NPOAHAI308aHO 800U CUCMeM KiTiEHMCbKOI NiOMpuUMKU
8/102icmu4HOMYy cekmopi, Wo 8idobpaxae nepexio 8i0 mMpaduyiliHux, peakmueHUX KOI-UeHmpig 00 Cy4dcHUX,
iHMe2po8aHuUx iHMesekmMyasabHUX ekocucmem. Poboma rpyHmyemosca Ha CUCMeMHOMY, NPOYecHOMy ma
eKocucmemMHoOMy nidxo0ax, i3 3acmocy8aHHAM Memoois KpUMuUYHO20 aHanisy nimepamypu, icmopuko-
J102i4H020 MA NOPIBHA/ILHO20 AHAI3Y 0715 8UAB/IEHHA 3AKOHOMIpHOCMell po38UMKy cepgicHUX Mooesied.

BusHaueHo, wo iHMenekmyanizayia K/IEHMCbKOI nNiOMpPUMKU nos'A3aHa 3 (popMy8aHHAM
gipmyanbHo20 bi3Hec-cepedosud, fAKe iHMe2pye MmexHoso2ii wmyyHoeo iHmenekmy, Big Data ma
asmomamusadyii. 3anponoHOBAHO KOHUenmyasabHy MoO0enib [HmMenekmyaabHOi cucmemu KaiEHMCbKOI
niompumku no2icmuyHozo cepsicy (ICKI/1C) ak 6azamopisHegoi cmpykmypu, Wo nOeGHYE iHopmauitHud,
aHanimuyHul, onepauyiliHul, KoeHimugHUl ma konabopamusHul pisHi. [liokpecneHo, wo ICKIJIC
NpUHYUNO0B0 BiOPI3HAEMbCA 8i0 mMpaduyiliHux cucmem 3as0aKu 21UbOKIlU iHMe2pauil 3 iHWUMU yugposumu
cepsicamu komnadii (CRM, ERP, TMS, WMS, mouwo), HaseHOCMi MexdHi3mie camoHag4aHHs ma 30amHocmi
3a6e3neqysamu 080CMOPOHHIU 380poOMHUU 38'A30K 0719 ONMUMI3AYii 102icmu4HUX npoyecis.

Ansa ouinku epekmusHocmi ICKIJIC 3anponoHO8AHO KoMnJiekC Mempuk, wo skarouarome CSAT, CSl,
NPS, SLA, CES ma 1QS, a makox piseHb asmomamu3sauii. lpakmuyHul aHania 0oceidy nposioHUX
MiXHAapoOHUX KomnaHili (Amazon, DHL, UPS) nidmeepdus, wo iHmezpauia makux cucmem € K/1H0408UM
hakmopom nidsullleHHA NPO30poCMi, eheKMUBHOCMI MA KOHKYPEHMOCNPOMOXHOCMI.
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JocnioxeHHA MAKOX OXONJIIOE GHANI3 YKPAIHCbKO20 PUHKY J102iCMUYHUX nociyz (Ha npuknaoi
KomnaHiti «Hosa nowma, «[enigepi», «3ammnep», «Ykpnowmas), 8KA3ylOHU HA 3HAYHUU npoepec y
yueghposizauii, ane eo0Hoyac ei03HAYaryu 8i0CMABAHHA Yy pieHi 8nposadxeHHA Al-aHanimuku ma
nepcoHanisauii cepsicy NopieHAHO 3i C8iIMOBUMU emanoHamu.

3azanom, pesynemamu 0ocnioxeHHs 00800ame, wo ICKIMJIC € cmpameziyHUM HANPAMOM PO38UMKY
CY4aCHUX JI02iCMUYHUX KOMNAHIU. Ii 8npo8adxeHHs He luWe onmumizye onepayitiHi npoyecu, a i Cmeoproe
00820CMPOKO8I nepesazu, 3MiYHIOKYU KITIEHMCbKY T0A/IbHICMb MA NO3UUilo KOMNAHIT HA PUHKY.

Knioyoei cnoea: iHTenektyanbHa eKoCMcTemMa, €KOCUCTEMA JIOTICTUYHOIO CepBicy, iHTENEeKTyasnbHa

eKocncTema fIoriCTUYHOrO CepBicy, iHTeNneKTyasbHa cUcTeMa KIiEHTCbKOT NIATPUMKN, CEPBICHI METPUKK

Introduction. The modern logistics
services market is characterized by high
dynamism, intense competition, and rising
customer expectations, which leads to
increased demands for service quality. While
speed and cost of delivery were once the key
criteria, the focus has now shifted to a
comprehensive customer experience, which
includes transparency, information
accessibility, service personalization, and
integration with digital platforms. Clients
expect continuous communication through
convenient channels, prompt responses to
inquiries, and the ability to independently
track and manage logistics processes. At the
same time, the spread of e-commerce and
business globalization create additional
pressure on logistics companies, forcing them
to ensure not only the efficiency of physical
transportation but also a high level of
information and service support. The
importance of parameters such as the
accuracy of delivery forecasts, flexibility in
choosing transportation conditions,
adherence to service standards, and the
possibility of integration with clients' IT
systems is growing. As a result, service quality
becomes a key factor in competitiveness, and
a company's ability to combine innovative
technologies with a  customer-centric
approach determines its market position and
strategic development prospects.

Logistics processes in modern conditions
are distinguished by high complexity and
dynamism, which directly affects the quality
and stability of logistics services. Their
complexity is due to a multi-level structure
that includes planning, transportation,

storage, customs clearance, information
support, and after-sales service. Each of these
elements is closely interconnected, so even a
minor failure at one stage can cause delays or
additional costs at other stages or even
throughout the entire chain. An additional
factor of complexity is the integration of
logistics with global trade networks and
digital platforms, which requires coordination
among various participants - carriers,
warehouses, customs authorities, and trade
and IT partners. At the same time, the
complexity and dynamism of logistics
processes manifest in constant changes in
market demand, seasonal fluctuations, and
unpredictable external circumstances, such as
supply disruptions, military risks, or global
crises. Modern clients expect service
flexibility, the ability to quickly adjust delivery
conditions, route adaptation, and a
personalized approach to service. This
requires logistics companies to have the
ability to make quick decisions, use big data
analytics systems, forecast risks, and apply
artificial intelligence to optimize resources.
Thus, the complexity and dynamism of
logistics processes create a need for
intelligent and integrated solutions that
ensure not only the effective functioning of
supply chains but also a sustainable
competitive advantage in the market.

The need to intellectualize logistics
service support processes is driven by both
the growing volume and complexity of
logistics operations and the increase in
customer expectations for service quality.
Traditional support systems, based on
standard algorithms and predominantly
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manual request processing, are no longer
capable of providing the necessary level of
speed, flexibility, and personalization. In
modern conditions, clients seek instant
responses to their inquiries, access to
complete and up-to-date information on the
status of their shipment, and the ability to
independently manage logistics services in a
convenient digital environment. This requires
the implementation of intelligent solutions
that use artificial intelligence, machine
learning, big data analysis, and business
process automation. Intellectualization allows
forincreasing the efficiency of contact centers
through the use of chatbots and voice
assistants, reducing the number of routine
operations, and freeing up resources to solve
complex and individualized tasks. In addition,
the use of predictive analytical models helps
to timely identify potential problems,
minimize the risk of delays, and increase
customer satisfaction. At the same time,
intelligent systems can accumulate and
analyze the experience of interacting with
customers, forming a knowledge base for
improving service and increasing its
personalization. Thus, the intellectualization
of support processes becomes not only a tool
for the operational resolution of inquiries but
also a strategic factor in the development of
logistics  companies,  ensuring  their
competitiveness, resilience to change, and
capacity for innovative growth.

The necessity of an ecosystem approach
to organizing logistics service customer
support is due to the fact that modern
logistics functions not as an isolated set of
operations but as a complex network of
interacting participants, digital platforms, and
services, united in a single space for creating
value for the customer. Traditional support
models, focused only on solving individual
inquiries, do not take into account the
interdependence between the elements of
the logistics chain and do not provide
adequate flexibility and scalability in a
dynamic environment. In contrast, the
ecosystem approach allows for viewing
customer support as an integrated
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component of the logistics ecosystem, where
the key elements are action coordination,
continuous information exchange, and the
joint use of digital tools. The formation of
logistics  ecosystems,  where carriers,
warehouses, customs and financial structures,
and trade and IT partners interact, creates the
prerequisites for comprehensively satisfying
customer needs, from ordering a service to
after-sales support. In such a model, customer
support ceases to be an auxiliary element and
transforms into a strategic center of
interaction that ensures process
transparency, operational responsiveness,
and service personalization. In addition, the
ecosystem  approach  contributes to
increasing the resilience of logistics systems
to external challenges, as it allows for quickly
restructuring supply chains, integrating new
partners, and implementing innovative
solutions.

In global practice, examples of such
solutions are demonstrated by companies like
Amazon, DHL, and Maersk, which combine

digital platforms, predictive analytics,
omnichannel interfaces, and personalized
customer support. In Ukraine, similar

approaches are being actively implemented
by postal and logistics operators Nova Poshta,
Meest, and Delivery, although their level of
integration is currently inferior to global
benchmarks. This confirms both the relevance
of the ecosystem approach and the research
gap in the scientific understanding of
intelligent customer support systems for
logistics services.

It is also important to emphasize that the
development of such systems is taking place
in the context of the global Industry 5.0
concept, which foresees the harmonious
combination of technological innovations
with a human-centric approach. It is precisely
these intelligent  customer  support
ecosystems that become a strategic element
of this process, as they ensure personalized
interaction, service adaptability, and the
ability of companies to respond quickly to the
challenges of a dynamic market. Therefore,
the study of intelligent customer support
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ecosystems is not only relevant but also
necessary for increasing competitiveness and
ensuring the sustainable development of
logistics companies in the future.

Literature and researches review. The
evolution of customer support systems in
logistics reflects a gradual transition from
traditional models to integrated digital
solutions. Classical approaches were based on
contact centers and manual request
processing, where the key efficiency criteria
were response speed and information
accuracy [1]. With the development of digital
technologies, omnichannel services, online
tracking, and CRM systems have emerged,
allowing customers to receive personalized
information in real-time and independently
manage logistics processes [2, 3, 4]. As M.
Lamberjohann and B. Otto note, modern
supply chain  management  practice
demonstrates a gradual shift towards logistics
ecosystems, where the interaction between
participants is decentralized and focused on
joint value creation [5].

The concept of service and business
ecosystems is viewed in academic research as
a synthesis of mechanistic and organic
management approaches. J. Moore [6] and R.
Adner [7] emphasize the importance of
participant co-evolution and the dynamic
capabilities of enterprises, which allow them
to adapt their competencies to changes in the
external environment. Instead of traditional
competition, mutually beneficial cooperation
gains importance in ecosystems, allowing for
the substitution of scarce resources. The
materialization of the value proposition
occurs through a "structure of alignment" -
the formation of a circle of partners with a
shared vision and goals. Business ecosystems
create value through decentralized social
bonds and informal interconnections,
integrating systemic logic and sustainable
development [8, 9].

An important feature of modern
ecosystems is their digitalization. S. Trimi and
S.M. Lee proposed the concept of an
innovative platform ecosystem that unites
people, objects, technologies, and ideas [10].
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It functions as a self-organizing mechanism
for problem-solving and value creation based
on end-to-end digital technologies - Artificial
Intelligence (Al), the Internet of Things (loT),
Big Data analytics, e-learning, and more.
Some scholars focus on automated problem-
solving and value creation using artificial
intelligence, big data analytics, and the
Internet of Things [11, 12]. This approach
demonstrates that business effectiveness
increasingly depends on an organization's
ability to engage in integrated and interactive
activities within a digital environment.
Digitalization not only accelerates the speed
of logistics processes but also enhances the
convenience and effectiveness of interaction.
Mikl J. et al. highlighted that the speed of
adaptation to digital technologies in logistics
networks and ecosystems is a critical
competitive advantage [13]. Logistics 5.0
promises to accelerate the paradigm shift
towards intelligent and sustainable logistics
and the formation of logistics ecosystems
aimed at achieving the "6S" goals: safety,
security, stability, sensitivity, service, and
smartness in the logistics industry [14, 15, 16].

It should also be noted that Industry 5.0
stimulates the application of artificial
intelligence, big data analytics, machine
learning, and digital platforms in customer
interaction processes, which allows not only
for the automation of routine tasks but also
for anticipating consumer needs,
personalizing services, and increasing
satisfaction levels [17].This approach creates
an intelligent support environment where
humans and technology function
synergistically: technology provides fast
analysis and forecasting, while humans make
strategic decisions, handle non-standard
situations, and create a unique customer
experience [18, 19]. The literature emphasizes
that the intellectualization of service support
in the context of Industry 5.0 contributes to
the formation of a new type of logistics
ecosystem, where key performance indicators
are closely linked to companies' digital
capabilities and their ability to integrate the
diverse resources and competencies of supply
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chain participants [20, 21]. In their research on
the development strategies of intelligent
logistics systems, Ma Q. et al. (2024) drew
attention to the fact that e-commerce has
been the growth driver of interest in them
[22].

In the logistics sector, the concept of
ecosystems takes on special significance.
Logistics providers, including 3PL, 4PL, and
5PL operators, are becoming drivers of digital
innovations in supply chains [23, 24, 25]. The
authors [26] argue that the formation of
logistics networks involving 4PL providers
allows for leveraging the core competence of
the logistics business and implementing
"service corrections" during the service
innovation process. This helps in developing
an industry value transfer strategy to achieve
greater business revenue. Studies of
Amazon's interaction with its 3PL partners
show that strategic collaboration and
innovative contracts create mechanisms for
co-generating value, going beyond simple
commercial transactions [27]. At the same
time, the integration of Al, loT, and blockchain
technologies enhances the efficiency and
resilience of logistics operations, promoting
adaptability and resource optimization
[28].The analysis of logistics process
digitalization demonstrates that technologies
not only accelerate the execution of
operations but also ensure better interaction
among participants in goods movement
chains and increase customer satisfaction
across different segments of the logistics
services market [29, 30, 31, 32, 33].

Despite significant achievements in
implementing the ecosystem approach, there
are certain gaps in the scientific literature. In
particular, there is a lack of systematic
research on the integration of customer
service support within logistics ecosystems.
Most studies focus on the optimization of
physical flows, resource management, and
innovative technologies [34, 35, 36], but the

service component - contact centers,
omnichannel platforms, intelligent inquiry
analytics - has not been sufficiently

systematized. The development of digital
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technologies, e-commerce, and global
markets has changed consumer expectations:
today, clients demand a personalized
approach, process transparency, service
integration, and the ability to self-manage
their orders [37, 38]. In modern logistics
ecosystems, customer-centricity becomes a
central  value. Its integration  with
technological and  process  solutions
determines the effectiveness of the entire
ecosystem and its capacity for innovative
development and resilience in a volatile
market environment [39]. Identifying and
addressing this gap is a relevant task for
modern research, as the integration of
intelligent services into logistics ecosystems
can provide competitive advantages and
sustainable company development.

Thus, the literature analysis confirms the
gradual transition from traditional customer
support models to integrated intelligent
solutions, highlights the role of digitalization
and the ecosystem approach in logistics, and
at the same time reveals a gap in the
systematic study of service support within
logistics ecosystems. It is this gap that the
current study is intended to fill.

Aim and objectives. The purpose of this
study is to analyze and conceptualize an
intelligent customer support system in
logistics ecosystems, taking into account the
trends of digitalization, intellectualization,
and growing demands for customer-
centricity, as well as to substantiate the
methodological approaches for evaluating its
effectiveness.

To achieve this purpose, the work
addresses several interconnected objectives:

— to analyze the evolution of customer
support systems in logistics and identify the
key development trends of service models in
global practice;

— to investigate the theoretical
foundations and practical aspects of an
ecosystem approach to the organization of
logistics services;

— to determine the role of intelligent
technologies (Al, Big Data, blockchain,
automation, chatbots, predictive analytics,
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etc.) in increasing the effectiveness of
customer support;

— to build a conceptual model of an
intelligent customer support system within
logistics ecosystems;

— to substantiate the methodological
approaches for evaluating the effectiveness
of intelligent customer support using modern
metrics (CSAT, CSI, NPS, SLA, 1QS, CES, and the
level of automation).

Research methodology. The research
methodology is based on a systems, process,
and ecosystem approach to analyzing
customer support in logistics services. The
study used a complex of general scientific and
special methods. The theoretical foundation
is a critical analysis of scientific literature on
the development of logistics, service models,
the intellectualization of business processes,
and the formation of digital ecosystems. To
identify the patterns of customer support
evolution, a historical-logical method was
applied, which allowed tracing the
transformation of service systems from
traditional call centers to intelligent
ecosystems. The method of comparative
analysis was used to compare the approaches
of leading international logistics operators
(Amazon, DHL, UPS, DB Schenker) and to
identify the common and distinctive
characteristics of their customer support
models. A systems approach was used to view
customer support as an integrated part of
logistics ecosystems, within which carriers,
warehouses, IT partners, and end-users
interact. To build a conceptual model of an
intelligent customer support system in
logistics ecosystems, the modeling method
was used, which allows for formalizing the
relationships between participants in the
service environment and digital technologies
(Al, Big Data, blockchain, analytics and
automation). The method of generalization
was also applied to formulate conclusions
about the development trends of service
models and the prospects for their
intellectualization. The practical aspect of the
methodology is based on the analysis of best
practices in the functioning of logistics
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companies and their digital support services,
which provides an opportunity to test
theoretical provisions in real business
conditions.

Results, analysis and discussion. A
review of scientific publications confirmed
that customer support systems in the logistics
industry have constantly changed, and their
evolution reflects a gradual transition from
simple reactive service mechanisms to
integrated intelligent platforms that ensure
personalized interaction and the optimization
of logistics processes. This development can
be conditionally divided into several key
stages:

1. The first stage is characterized by
traditional support systems that functioned
primarily as call centers. Customer inquiries
were processed manually, and the main tools
were the telephone, fax, and email. The
system had a linear "request-response"
structure and limited integration with
operational logistics processes. Interaction
with the client was mostly reactive, and data
analysis was minimal or non-existent.

2. The second stage is associated with
the implementation of electronic Customer
Relationship Management (CRM) systems,
which made it possible to centrally store the
history of inquiries, automate simple request
processing scenarios, and improve
communication through electronic channels.
At this stage, the possibility of partial analytics
and statistical quality control of service
appears, but the systems remain limited in
predicting needs and integrating with
logistics processes.

3. The third stage is characterized by the
implementation of automated and intelligent
support  systems, including chatbots,
interactive portals, and analytical modules. At
this stage, natural language processing (NLP)
and machine learning algorithms begin to be
applied for classifying inquiries, prioritizing
them, and automatically generating
responses. The systems are able to partially
predict problems, integrate with internal
logistics platforms, and provide faster and
more personalized service.
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4. The fourth stage is the modern
intelligent customer support system of
logistics services (ICSSLS), which function as
part of an integrated service ecosystem. They
combine a multi-level architecture, analytical
data processing, cognitive learning, and
integration with the logistics network. At this
stage, collective value creation, a closed
feedback loop, dynamic adaptation to market
changes, and the forecasting of customer
needs are ensured. The systems can
automatically optimize internal processes,
routing, and inventory management,
combining operational efficiency with a high
level of customer satisfaction.

Thus, the evolution of customer support
systems in logistics reflects a gradual
development from manual, isolated, and
reactive mechanisms to integrated intelligent
ecosystems capable of providing

100-121
v.32(2025)
https://smart-scm.org

personalized service, strategic optimization of
logistics processes, and adaptation to a
dynamic market environment. Table 1
contains the results of a comparative analysis
of customer support business models that
reflect the identified stages and features of
providing logistics services to clients.

Each of the described business models
has its own advantages and disadvantages.
We are drawn to the point of view of [40], that
the modern logistics services market
represents an intertwined network of service
providers, products, and additional
innovations that may belong to different
sectors of the economy and may not be
bound by contractual agreements. This
complex system of interactions leads to the
formation of ecosystems that differ from one
another, each with unique interconnections
and interdependencies.

Table 1 — Comparative analysis of customer support models in logistics

Business Models Description Key features Advantages Disadvantages
Traditional Complete internal Own transport, Full control, high | High capital costs,
Insourcing (1PL) logistics organization by | warehouses, personnel flexibility limited scalability |

the company
Outsourcing (3PL) Transfer of part or all Specialized services for | Cost reduction, Reduced control,
logistics functionstoa | transportation, storage, access to vendor lock-in
third-party provider order processing expertise

Integrated Platform Management of all Supplier coordination, IT Process Difficult to implement,
(4PL) logistics processes systems integration, optimization, high cost

through a single platform |  strategic supply chain strategic

management management

Intelligent System
(AI/ML)

Using artificial
intelligence and machine

Chat bots, demand
forecasting, service

Fast request
processing, cost

Data requirements,
potential technical

optimal results

technology

learning to automate personalization reduction failures
support
Hybrid Models Combination of different | Combination of internal Flexibility, Difficult to manage,
approaches to achieve |resources, outsourcing and|  adaptability integration challenges

Let's consider the features of intelligent
systems in more detail. We believe that the
intellectualization of logistics is associated
with the formation of a virtual business
environment that involves industry-wide
interconnectedness, shared use, and
symbiosis of digital technologies through the
automation, visualization, and digitalization

of logistics services. In this case, an intelligent
ecosystem will be understood as a complex of
interconnected participants (people,
organizations, technologies, and processes),
united by a digital infrastructure and Al-based
technologies that ensure self-adaptation, self-
learning, and real-time decision-making to
achieve a common goal. Based on this
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definition, we can identify the main features
of intelligent ecosystems:

— continuous collection, integration,
and analysis of large volumes of data (Big
Data);

— application of Al, ML, NLP, blockchain
technologies, generative models, and
predictive analytics;

— the system's ability to change
algorithms and decisions without manual
intervention;

— integration with physical processes of
goods movement using loT, sensors, digital
twins, etc.

In logistics, an "intelligent ecosystem"
refers to a network of knowledge, innovation,
and technology that supports and stimulates
the effectiveness and efficiency of logistics
operations. It encompasses the development
and application of new ideas, data analysis,
and technological achievements to optimize
processes, improve decision-making, and
enhance overall efficiency in the logistics
industry.

In the development of intelligent logistics
ecosystems, digital technologies play a key
role, as they ensure the integration of
participants, process transparency, and
flexibility in service provision. Digitalization
allows for the transformation of logistics
systems from traditional operational
structures into intelligent networks that
operate in real-time and can adapt to changes
in the environment. The use of tools such as
the Internet of Things provides continuous
monitoring of goods, transport, and
warehouses, creating the conditions for
precise tracking and control. Cloud platforms
and API solutions facilitate the integration of
various participants in the logistics chain,
ensuring rapid information exchange and
coordinated actions. No less important is the
use of big data analytics and artificial
intelligence, which allow for forecasting
demand, optimizing routes, identifying
potential risks, and forming personalized
offers for clients. Thanks to this, logistics
companies can quickly react to changes in
demand, ensure planning accuracy, and
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increase the level of customer satisfaction. At
the same time, blockchain technologies
contribute to increasing trust and security, as
they ensure the transparency and
immutability of data about all stages of the
logistics process. In addition, digital
technologies create the basis for the
development of omnichannel customer
support, where interaction with the client
occurs through various channels - mobile
applications, chatbots, virtual assistants, or
integrated online platforms. This creates a
seamless customer experience and allows for
combining the physical and digital
components of the service. Thus, digital
technologies in intelligent  logistics
ecosystems perform not only an instrumental
but also a strategic function: they become the
basis for integrating participants, automating
processes, forming customer-oriented service
models, and ensuring the competitiveness of
companies in the global environment.
Therefore, we can define the intelligent
logistics service ecosystem as a dynamically
integrated environment for the interaction of
clients, logistics operators, partners, and
digital technologies. In this environment, key
business processes of customer support and
supply management are carried out using
artificial intelligence, big data analytics, and
the Internet of Things, which ensures the
automatic adaptation of the service to
changes in external and internal conditions in
real-time to increase the efficiency,
personalization, and stability of logistics
operations. An indispensable component of
such an ecosystem is the customer support
subsystem (a lower-level ecosystem), as its
functioning directly affects the efficiency of
logistics processes and the level of
satisfaction of end-users. While the intelligent
logistics service ecosystem covers the
strategic management of material and
information flows, route planning, demand
forecasting, inventory optimization, and
coordination of the activities of supply chain
agents, the customer support ecosystem
focuses on direct interaction with service
users, ensuring a prompt response to
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inquiries and problems, and on personalizing
the service based on analytical data
processing. The relationship between these
systems lies in the fact that the information
collected and analyzed within the framework
of customer support serves as a critically
important source for optimizing the logistics
network. Data on delivery delays, problematic
cargo operations, or recurring user inquiries
allow for improving demand forecasting,
optimizing routes, and inventory
management, which directly increases the
efficiency of the overall logistics ecosystem. In
turn, the efficiency of logistics processes
determines the speed and quality of the
response to customer inquiries, forming a
feedback loop and ensuring a cyclical learning
process for both systems.

The practical implementation of the
described approach is the activity of the
international logistics operator DB Schenker,
whose logistics ecosystem covers a wide
network of integrated transport and service
solutions. It includes ground, air, and sea
transportation, contract logistics, and supply
chain management with a high level of
process digitalization. A feature of this
ecosystem is its focus on comprehensive
service for clients from various industries —
from automotive and high-tech to
pharmaceutical and consumer. DB Schenker
actively implements digital platforms and
intelligent solutions that allow for transparent
cargo tracking, risk forecasting, and route
optimization in real-time. The company also
develops an omnichannel customer support
system that provides fast communication,
personalized services, and integration with
the information systems of clients. An
important strategic priority of DB Schenker is
sustainable development, which is realized

100-121
v.32(2025)
https://smart-scm.org

through investments in environmentally
friendly transport solutions, renewable
energy, and innovations in the field of "green”
logistics, in particular the use of electric
trucks, biofuels, and energy-efficient
warehouses. Such an approach not only forms
the company's competitive advantages but
also contributes to increasing the stability of
the entire logistics ecosystem. The general
structure of this ecosystem is presented in Fig.
1, which shows the interrelationship of
transport, information, and service
components integrated into a single
customer-oriented space.

DB Schenker acts as a central hub, uniting
various stakeholders in the logistics
ecosystem, including manufacturers,
suppliers, distributors, and end-clients. They
leverage their global network, technological
capabilities, and experience to facilitate the
efficient and sustainable movement of goods
and information. Essentially, the DB Schenker
logistics ecosystem is a complex and
interconnected system designed to optimize
the flow of goods and information, as well as
to implement sustainable development and
innovations to meet the constantly changing
needs of the global market. At the same time,
it is possible to single out a customer support
ecosystem that provides cognitive interaction
between the consumer and the service, while
also forming an analytical base for the
strategic management of the logistics
network. This integration creates a synergistic
effect where operational efficiency and
customer satisfaction mutually reinforce each
other, ensuring the comprehensive
optimization of the logistics process at all
levels.
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Figure 1 - Structure of the logistics ecosystem of DB Schenker
Source: [41]

Generalizing the above, we define an
intelligent customer support system of
logistics services (ICSSLS) as a multi-level
integrated system that ensures effective
interaction with clients and forms an
analytical basis for optimizing logistics
processes.

Note that our proposed ICSSLS
fundamentally differs from traditional
customer support systems in several key
aspects that determine its high level of
efficiency and adaptability:

1. ICSSLS is based on the integration of
intelligent technologies, such as artificial
intelligence, machine learning, and natural
language processing, which allows it to
automatically classify inquiries, forecast
problems, and suggest optimal solutions. In
traditional customer support systems, request

processing is primarily manual, and
automation is limited to simple response
scenarios or standard application forms,
which significantly reduces service speed and
accuracy.

2. ICSSLS provides multi-level analytical
data processing, which includes collection,
systematization, forecasting, and cognitive
learning based on historical data. This allows
the system to adapt to changing customer
needs, predict potential problems, and
improve service quality in real-time.
Traditional customer support systems usually
lack the capabilities for self-learning or
forecasting and are limited to reactive
responses, which prevents them from
effectively managing risks and meeting high
customer expectations.
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3. ICSSLS is integrated into the
company's overall logistics ecosystem, which
allows it to use customer support data to
optimize routes, manage inventory, plan
resources, and forecast demand. Traditional
systems typically function as isolated
subsystems that do not provide close
interaction  with  operational logistics
processes, which limits their strategic value to
the company.

4. ICSSLS creates a closed feedback loop,
where the results of customer inquiry
processing influence the optimization of
internal processes, and the efficiency of
logistics operations, in turn, improves service
quality. Traditional customer support systems
primarily operate on a linear "request-
response" scheme, which does not provide
systemic interaction between customer
service and the company's operational
activities.

An intelligent customer support system
of logistics services forms a complex network
of interactions, in which several categories of
participants can be distinguished, each
performing specific functions and ensuring
the effective functioning of the system.

1. First of all, clients are participants who
are the main source of inquiries and
information for the system. They not only
receive a service but also actively influence its
formation by providing data on their needs,
service quality assessments, and feedback on
logistics operations. In this context, clients
become active participants in the value
creation process, which is realized through
the principle of collective value creation in the
service ecosystem.

2. The second group consists of
operators and customer support specialists,
who control the processing of inquiries,

interact with clients through various
communication channels, and perform
complex tasks that require human

intervention. They work in close cooperation
with the system's automated modules,
receiving analytical recommendations from
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artificial intelligence algorithms and using
them to optimize the service process.

3. The third group is comprised of
automated modules and intelligent agents,
including chatbots, inquiry routing systems,
and natural language processing (NLP)
algorithms.  These = components  are
responsible for the initial classification of
inquiries, problem forecasting, automated
response generation, and decision-making
support for operators. It is thanks to these
modules that the system can ensure a high
speed of inquiry processing, adapt to
changing loads, and integrate with the
company's logistics infrastructure.

4. The fourth group consists of logistics
units and operational modules of the
company, which are responsible for order
fulfillment, inventory management,
transportation, and other key processes. Data
received from the ICSSLS regarding client
inquiries, complaints, and forecasted needs
are used by these units to optimize routes,
plan resources, and increase operational
efficiency.

5. The system's participants can also
include partners and third-party service
providers, who provide additional services
such as transport outsourcing, IT support, or
integration with external e-commerce
platforms. Their participation allows for
expanding the system's capabilities,
increasing its flexibility, and creating
additional value for clients.

6. Finally, the system's analytical and
cognitive modules play an important role,
implementing machine learning and artificial
intelligence  algorithms. They analyze
accumulated data, forecast inquiries and
problems, form recommendations for
operators and automated modules, and
ensure continuous system learning to
increase service effectiveness.

Structurally, the ICSSLS covers several
interconnected levels: informational,
analytical, operational, cognitive, and
collaborative (Fig. 2).
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Figure 2 — Conceptual model of intelligent customer support system of logistics services
(ICSSLS)
Source: authors' development

At the informational level, data on clients,
their inquiries, requests, and complaints are
collected and centralized, along with
information from external sources such as
social media, messengers, email, chat
platforms, and interactive portals. This level
forms the basis for analytical processing and
decision-making.

At the analytical level, information is
systematized and processed using artificial
intelligence and machine learning algorithms.

Natural language processing (NLP) algorithms
are used for classifying and recognizing
inquiries, machine learning models (ML, DML)
for forecasting potential problems and
determining the most effective scenarios for
client interaction, as well as systems for
evaluating performance indicators of inquiry
processing. This level allows the system to
adapt to the dynamic nature of inquiries and
ensures data-driven decision-making.
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The results of the analytical processing
are passed to the operational level, where the
practical implementation of solutions takes
place: automated chatbots and CRM systems
process inquiries, route them to the
appropriate units, control the execution of
requests in real-time, and ensure interactive
client interaction. This level provides a quick
response to client needs and continuous
support for logistics service operations.

The cognitive level is responsible for
training the system on historical data and
optimizing client interaction scenarios.
Thanks to the use of artificial intelligence
algorithms, the system can forecast problems,
offer recommendations for operators and
automated processes, and increase the
efficiency of inquiry processing based on
accumulated experience.

At the collaborative level, coordination
among the company's support, logistics, and
management departments is carried out, and
rules for feedback and internal procedures for
optimizing service processes are formed. This
level ensures the integration of the ICSSLS
into the overall structure of the logistics
company and contributes to its strategic
adaptation to changing market needs.

An intelligent customer support system
of logistics services does not function in
isolation butis integrated into a wide network
of digital services that ensures the effective
management of information flows and
interaction among various elements of the
logistics ecosystem. A primary area of
interaction is data exchange with CRM
systems, which store the history of client
interactions, allowing the ICSSLS to receive
up-to-date information on orders, previous
inquiries, and individual client needs. This
ensures service personalization and increases
the speed of response to inquiries.

Interaction with ERP systems is also
important, as they are responsible for
managing company resources, inventory
planning, order processing, and coordinating
logistics processes. The data received from
the ICSSLS allows ERP modules to adjust
delivery routes, forecast resource needs, and
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optimize supply chain management. In turn,
ERP systems provide the ICSSLS with real-time
information on product availability, delivery
times, and order status, which increases the
accuracy and effectiveness of customer
service.

The ICSSLS also integrates with Transport
Management Systems (TMS) and cargo
tracking systems, which allows for real-time
monitoring of cargo movement and provides
clients with up-to-date order statuses. This
ensures process transparency, reduces
problem-response time, and increases client
trust. Furthermore, the system interacts with
e-commerce platforms, where a significant
portion of client inquiries are generated. This
integration allows for the automatic
processing of orders, tracking of complaints
and inquiries, and the analysis of user
behavior to enhance service personalization.
No less important is the interaction with
analytical platforms and artificial intelligence
modules, which provide for the processing of
large volumes of data, problem forecasting,
and the creation of recommendations for
ICSSLS operators and automated modules.
Thanks to this integration, the system is
constantly learning, improving service
effectiveness and optimizing logistics
processes. Thus, the ICSSLS acts as an
integration hub among various digital

services of the company, ensuring
bidirectional data exchange, process
automation, forecasting, and service

personalization. This interaction allows for the
creation of a unified, coordinated digital
ecosystem  where logistics efficiency,
responsiveness to client needs, and the
strategic value of service are all enhanced.

To measure the effectiveness of ICSSLS
implementation, we can propose metrics that
are a key tool for evaluating service quality
and the operational performance of the
ecosystem. They not only allow for a
quantitative determination of the level of
customer satisfaction but also for an
assessment of the effectiveness of internal
processes, the identification of bottlenecks,
and the well-founded adoption of
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management decisions regarding service
optimization.

These metrics include:

1. CSAT (Customer Satisfaction Score) is a
metric of customer satisfaction with a service
or a specific interaction. The metric is
measured using short post-service surveys
where clients rate their experience on a scale,
for example, from 1to 5 orfrom 1 to 10. A high
CSAT indicates effective support, fast inquiry
processing, and high-quality customer
interaction. For the ICSSLS, this metric allows
for an assessment of how well the system,
including its automated modules and
operators, meets user expectations.

2. CSI (Customer Satisfaction Index) is a
metric that measures the level of consumer
satisfaction across various aspects of a
company's operations. This includes an
analysis of product quality, service level,
pricing policy, staff competence, and service
efficiency. To determine the CSI, surveys are
typically conducted where clients express
their impressions of their interaction with the
company through a series of specific
questions. From an ICSSLS perspective, the
data obtained from the CSl can be analyzed to
form a final index that reflects overall
customer satisfaction.

3. NPS (Net Promoter Score) measures
clients' willingness to recommend a company
or its logistics service to others. The metric is
calculated based on clients' answers to the
question: "How likely are you to recommend
our company?" on a scale from 0 to 10. Clients
are divided into Promoters (9-10), Passives (7-
8), and Detractors (0-6). NPS allows for the
evaluation of long-term client loyalty and
service effectiveness in terms of creating a
positive customer experience. In the context
of the ICSSLS, NPS reflects the support
system's impact on the logistics company's
reputation and clients' willingness to use its
services again.

4. SLA (Service Level Agreement) defines
the level of service a company guarantees to
its clients, in the form of specific parameters:
response time to an inquiry, order processing
time, and the percentage of problems
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resolved within a specified period. Monitoring
the SLA allows for an evaluation of the
ICSSLS's performance, the compliance of
processes with established standards, and the
effectiveness of automated algorithms in
providing service. Non-compliance with the
SLA can indicate weak points in the system or
insufficient  integration  with  logistics
processes.

5. 1QS (Internal Quality Score) is an
internal quality metric that relates to Key
Performance Indicators (KPIs) and measures
the effectiveness of employees or teams to
evaluate service quality and achieve set goals.
In a business context, IQS helps to assess how
well employees perform their tasks, ensuring
a high level of customer service quality. It can
include indicators such as the quality of
responses to inquiries, the speed of response
to client requests, their satisfaction, and other
aspects of client interaction. However, unlike
the previous metrics, the evaluation is from
the perspective of the employees themselves.
This metric is used to monitor and improve
the work of employees within the ICSSLS,
helping to understand where there are
opportunities for process optimization.

6. CES (Customer Effort Score) measures
how easy it was for clients to interact with the
company to resolve their needs or problems.
The metric is calculated based on clients'
answers to the question: "How difficult was it
to resolve your problem?" on a scale from 1 to
7, where 1 means "very easy" and 7 means
"very difficult." A low CES score indicates ease
of interaction and, as a rule, a higher level of
satisfaction and loyalty, while a high score
indicates that clients have to make significant
efforts, which can lead to client churn. CES
focuses on how convenient it was for clients
to find information, resolve a problem, or
make a purchase. Research has shown that
reducing the effort a client puts into solving
their problem has a stronger effect on loyalty
than attempts to "delight" the client. This
metric is relevant for any interaction within
the ICSSLS.

7. Automation Level. This metric reflects
the proportion of support processes that are
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performed automatically, without operator
involvement. The automation level s
evaluated as a percentage of the total number
of inquiries or processes that are handled by
the system independently, for example, by
chatbots, forecasting  algorithms, or
automatic inquiry routing scenarios. A high
automation level allows for reducing the
workload on operators, shortening inquiry
processing time, and increasing the accuracy
of standard procedures. At the same time, it is
important to ensure a balance between
automation and human control in cases of
complex or non-standard inquiries.

In combination, these metrics allow for
evaluating service quality, client loyalty, the
effectiveness of service standard fulfillment,
and the degree of process automation, all of
which are critically important for assessing
the operational effectiveness of the ICSSLS
and its integration into the logistics
ecosystem. The use of these metrics ensures
systematic control over the functioning of the
ICSSLS, promotes increased customer-
centricity, resource optimization, and forms
the basis for the strategic development of
logistics companies in a competitive
environment.

Implementing an intelligent customer
support system of logistics services provides
numerous advantages for both the company
and the end-users. First, the integration of
intelligent technologies enhances the speed
and accuracy of client inquiry processing.
Automated processes that use artificial
intelligence and machine learning algorithms
can significantly reduce response time,
optimize the routing of requests, and provide
personalized service tailored to the individual
needs of each user.

Second, the ICSSLS contributes to
increasing the transparency of logistics
processes. Clients receive up-to-date
information on delivery status, product
availability, and potential risks, which builds
trustin the service and reduces the number of
repeated inquiries. Third, the system enables
the accumulation and analysis of data, which
allows logistics companies to forecast
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demand, identify problem areas in delivery
processes, and optimize inventory
management.

In addition, the ICSSLS creates feedback
mechanisms that ensure the cyclical learning
of the system and the adaptation of logistics
processes to changing market conditions.
This increases the efficiency of the entire
logistics network, as data-driven decisions
help to reduce costs, improve delivery
accuracy, and enhance interaction among all
participants in the supply chain.

A key advantage of implementing the
ICSSLS is the creation of synergy between
customer satisfaction and the efficiency of
logistics  operations. Clear, fast, and
personalized support increases user loyalty,
while the optimization of internal processes
helps to reduce operational costs and
increase company productivity. Thus, the
integration of an intelligent customer support
system allows for the comprehensive
optimization of logistics services, increases a
company's market competitiveness, and
creates a stable foundation for the
development of an intelligent logistics
ecosystem.

In modern logistics practice, examples of
forming customer support ecosystems can be
seen in the experience of leading
international companies. Amazon, for
instance, has built its own service ecosystem
based on a combination of e-commerce,
logistics capabilities, and high-tech customer
support. Its key feature is the integration of
digital platforms with tracking and delivery
management systems, as well as the use of
artificial intelligence for service
personalization and fast response to client
inquiries. In turn, DHL has created a
comprehensive logistics ecosystem that
combines transport, warehousing, and
information services with an extensive
network of customer support centers. The
system is based on the principles of
omnichannel, where a client can access the
service through mobile applications, online
platforms, or contact centers, while digital
tools ensure transparency and flexibility in
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interaction. An example of successful
customer support integration into a logistics
ecosystem is also UPS, which actively applies
digital technologies to automate service,
tracking, and supply forecasting. Its
ecosystem covers not only logistics processes
but also a developed infrastructure of service
centers and virtual assistants, which ensures a
high speed of inquiry processing and forms a
sustainable customer-centric service model.
Thus, Amazon, DHL, and UPS demonstrate
different approaches to building customer
support ecosystems, but all are based on a
combination of innovative technologies,
integrated platforms, and a focus on client
needs (Table 2).

Therefore, Amazon Logistics
demonstrates the most complete integration
of digital platforms, a high level of
automation, and advanced analytics, making
it a global benchmark for the ICSSLS. DHL and
UPS also have strong systems for integration
and automation, but compared to Amazon,
they are less personalized and less focused on

100-121
v.32(2025)
https://smart-scm.org

large-scale analysis of customer behavior. In
general, giants like Amazon, DHL, UPS, or DB
Schenker have already formed their own
intelligent customer support ecosystems,
which combine a high level of digitalization,
automation, and customer-centricity. Their
practices include the integration of multi-
channel communications, the use of artificial
intelligence to forecast customer needs,
service personalization, and big data analytics
to increase operational efficiency.

In Ukraine, where the logistics services
market is in a phase of active transformation
and adaptation to digital challenges, the
implementation of similar approaches is
strategically important. Using international
experience will help to accelerate the
formation of intelligent customer support
systems, avoid common mistakes, and
immediately aim for the highest service
standards. This will increase the level of
consumer trust, boost the competitiveness of
Ukrainian companies, and facilitate their
integration into global supply chains.

Table 2 — Comparative analysis of logistics service customer support ecosystems

Characteristics Amazon Logistics

DHL UPS

Digital Platform Full integration of CRM, ERP,

Integration with client Integration of mobile

centers, robotic warehouses

Integration TMS, Al analytics ERP/CRM, digital platforms | applications, web portal and
CRM
Process Automation Al chatbots, routing, sorting | Automated sorting centers, Al chatbots, route

real-time cargo tracking

optimization, partial sorting
automation

Clear SLAs, CSAT, CSl and
NPS monitoring, blockchain
technologies, real-time reports

Transparency and KPIs

SLA, delivery tracking,
blockchain technologies, KPIs
for business customers

SLA, CSAT, CSl and NPS
monitoring, blockchain
technologies, reporting for
corporate clients

Customer Focus Personalized services,
demand forecasting, fast

feedback

Information services, status
notifications, integration with | operational support via mobile

Personalized services,

business processes application and web portal

Analytics and
Improvement

Al for delay forecasting, route
optimization, big data analysis

Routing analytics, logistics

Using data to optimize

problem prediction logistics and customer service

Level of Automation High (about 70-80% of

routine processes automated)

High in sorting and tracking

Medium-high, automation of
routine operations and routing

In Ukraine, there are already logistics
companies that are actively adopting and
adapting international experience to national
realities, forming their own intelligent
customer support systems. For example, Nova

Poshta demonstrates a high level of
digitalization, developing mobile
applications, chatbots, and real-time

shipment tracking services that align with the
practices of global leaders. Delivery focuses
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on optimizing service processes for business
clients, implementing digital tools for
managing logistics services and automated
customer support. The company Zammler,
focused on international transportation and
complex logistics, applies modern
approaches to supply chain management,
introducing  elements of integrated
information systems to increase transparency
and efficiency. Ukrposhta, as a national
operator, is modernizing its infrastructure and
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digital services, expanding the possibilities of
electronic communication with clients and
implementing the automation of key
processes.

A comparison of Ukrainian logistics
companies with the benchmark global ICSSLS
systems (Amazon, DHL, UPS) can be made
using key criteria of effectiveness and
technological level, as presented in Table 3.

Table 3 - Comparative analysis of the use of intelligent customer support systems by

international and Ukrainian companies

Features

International companies
(on the example of Amazon, DHL,
UPS and DB Schenker)

Ukrainian companies
(on the example of Nova Poshta and Delivery)

Digital Platform

Full integration of CRM, ERP, TMS, Al-

CRM and ERP integration mainly for business

Integration analytics. Real-time data access allows | clients, mobile applications and chatbots for B2C.
you to predict problems and Al analytics integration is limited, real-time data
automatically route cargo. automation is developing.

Process Automation High level of automation of warehouse Automated sorting centers (especially at Nova
processes, sorting and routing; Al Poshta), chatbots and request routing scenarios.

processes a significant part of customer | The level of automation is lower, approximately

requests 40-60% of routine processes.
Transparency and Clear SLAs, regular monitoring of CSAT, | Open KPIs, SLAs in Nova Poshta and Delivery,

KPIs CSI, NPS, blockchain technologies, big
data analytics for predicting problems.

CSAT, CSl and NPS are being gradually
implemented, analytics are mostly internal.

Customer Focus

Personalization of service,
recommendation algorithms, fast

Main focus on delivery speed and service
availability; personalization is still limited
(notifications, push notifications, branch
evaluation).

feedback.
Analytics and Al for predicting delays, optimizing
Improvement routes, analyzing customer behavior.

Analytics mainly for logistics optimization and
resource planning, Al is used in limited scenarios
(chatbots, basic forecasting).

Therefore, Ukrainian companies, such as
Nova Poshta and Delivery, show significant
progress in implementing digital services and
automation, especially in cargo tracking and
client communication. However, in terms of
the level of Al analytics integration, service
personalization, and full process automation,
they still lag behind global benchmarks
(Amazon, DHL, and UPS).

In general, we can say that the formation
of an intelligent customer support system of
logistics services is a strategic direction for the
development of modern logistics companies.
Its implementation will not only make it

possible to optimize operational processes,
but also create long-term benefits,
strengthening customer loyalty and the
position of companies in the market.
Conclusions. The study found that the
evolution of customer support systems in
logistics from traditional call centers to
intelligent ecosystems reflects the general
trends of digitalization, increasing demands
for customer-centricity, and the growing
complexity of logistics processes. The key
stages in the development of service models
were analyzed, and it was determined that
modern logistics operators are increasingly
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integrating intelligent technologies,
particularly artificial intelligence, Big Data,
automation, and predictive analytics, to
enhance the speed, accuracy, and
personalization of customer service. The
research confirmed the importance of an
ecosystem approach, which allows for
comprehensive interaction among supply
chain participants and the creation of
additional value for clients.

Intelligent customer support systems of
logistics services (ICSSLS) continue to develop
rapidly in response to growing market
demands, the digitalization of business
processes, and heightened customer
expectations for service speed and quality.
The prospects for the development of such
systems are primarily related to the deeper
integration of artificial intelligence and
machine learning, which allows for
automatically processing larger volumes of
inquiries, forecasting problems, and creating
personalized solutions for each user. The
application of Al analytics opens up new
opportunities for optimizing delivery routes,
planning resources, monitoring service
metrics and managing customer loyalty.

A conceptual model of an intelligent
customer support system of logistics services
(ICSSLS) was developed, which considers the
multi-level structure of interaction among
digital platforms, service modules, and
ecosystem participants.

Methodological approaches for
evaluating the effectiveness of such systems
were determined using modern metrics,
including CSAT, CSI, NPS, SLA, 1QS, CES and
the level of automation. A practical analysis of
case studies of leading international
companies (Amazon, DHL, UPS) and Ukrainian
operators (Nova Poshta, Delivery) showed
that the implementation of intelligent
customer support ecosystems contributes to
improved service quality, cost optimization,
and stronger competitive positions in the
market.

Overall, the results of the study prove that
the intellectualization of customer support is
a strategic direction for the development of
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modern logistics ecosystems. It not only
ensures a business's adaptation to new
market conditions but also creates long-term
advantages by combining technological
innovation with a focus on customer needs.

The strategic development of the ICSSLS
involves a deeper integration with the
company's digital ecosystem, including CRM,
ERP, TMS, and analytical platforms. This allows
for the creation of a single information space
where all data on clients, orders, and logistics
processes are interconnected and available in
real time. This integration ensures not only
increased efficiency in inquiry processing but
also the forecasting of peak loads, reduced
delivery times, and decreased operational
costs.

An important component of strategic
development is increasing the level of
automation, which includes not only
processing routine inquiries through chatbots
and routing scenarios but also the automatic
creation of recommendations for operators in
complex or non-standard situations. This
helps to achieve a balance between the
efficiency of automated processes and human
control in critical cases, increasing the
accuracy and quality of service.

Additionally, a promising direction is the
use of Big Data analytics to assess customer
behavior, forecast demand, and develop new
service offerings. Such data can be applied to
create personalized proposals, adapt pricing
plans, optimize delivery routes, and increase
the level of customer satisfaction and loyalty.

The key driver of ICSSLS development is

artificial intelligence, as it provides
automation, personalization, forecasting,
analytics, and continuous system

improvement. Its application allows for
increased service effectiveness, reduced
inquiry processing time, lower costs, and the
creation of a competitive advantage in the
logistics services market. In the long term, Al
integration becomes a strategic element of
the digital transformation of logistics
companies.

At a strategic level, the development of
the ICSSLS also involves an orientation toward
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interacting with partners and integrating into
global logistics ecosystems. This allows for
expanding the service's geographical reach,
increasing the speed of order processing, and
ensuring the transparency of logistics
processes at all stages of delivery.

In conclusion, the prospects and strategic
development of the ICSSLS are focused on the
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increased level of automation, the application
of Al analytics, and service personalization,
which allows companies to create highly
effective, adaptive, and customer-oriented
logistics ecosystems. In the long term, this
forms a competitive advantage, reduces
costs, increases service speed and accuracy,
and strengthens a company's reputation in

maximum integration of digital platforms, an the market.
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POLITICAL AND COMMUNICATION MANAGEMENT IN THE
SYSTEM OF ENSURING THE COMPETITIVENESS OF MODERN
ENTERPRISES

Serhii Dolynskyi, Vira Dabizha, Tetiana Kostina. "Political and communication management in
the system of ensuring the competitiveness of modern enterprises". The article presents a comprehensive
analysis of the role of political and communication management as key factors in ensuring the competitiveness
of modern enterprises.

Particular attention is paid to the main functions of politicalmanagement, including analytical, adaptive,
integrative, protective, and lobbying functions, which enable enterprises to effectively assess the political
situation, forecast its impact on business operations, adapt strategies to changes in the regulatory and
legislative environment, establish partnerships with state, supranational, and public institutions, and minimize
risks associated with political instability.
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Furthermore, the main areas of communication management are examined, including internal
communications that support corporate culture and employee motivation, external communications aimed at
interaction with clients, partners, investors, and society, reputation management that builds a positive image
and trust in the company, and crisis communication that ensures conflict management and minimizes negative
consequences.

Based on the conducted analysis, the synergistic effects of integrating political and communication
management are identified, which manifest in enhanced strategic stability of the enterprise, strengthened
reputational capital, improved communication efficiency, and risk management, all of which contribute to
increased market competitiveness.

It is also emphasized that in Ukraine, communication management remains underdeveloped and often
implemented in a spontaneous manner, highlighting the need to develop a specialized methodology for its
systematic implementation and effective use as a tool for enhancing enterprise competitiveness.

Keywords: political management, communication management, enterprise competitiveness,
strategic stability, corporate culture, communications, enterprise adaptation, external environment

Cepeiii [lJonuncekul, Bipa [ab6ixa, TemaHa KocmiHa. «[onimuynuli ma KoMyHiKayitiHui
MeHeO)XXMeHM y cucmemi 3a6e3neyeHHA KOHKYpeHMOCNPOMOMXHOCMI Cy4acHUXx nionpuemcmen.
Cmamms npucgsavyeHa KOMNIEKCHOMY aHasisy posii NOAIMUYHO20 MAa KOMYHIKAYiliHO20 MeHeXMeHmy AK
KJ1I0408UX YUHHUKI8 3a6e3neyeHHsA KOHKYPeHmMOoCnpOMOXHOCMI Cy4acHUX NidNpUEMcMS.

Ocobnuea ysaza npudineHa 8us4eHHIO OCHOBHUX (PyHKUIl nNOAiMu4YHo20 MeHedXMeHmy, ceped AKUX
aHanimuy4Ha, adanmadyitHa, iHmezpayitiHa, 3axucHa ma 106icmcekd, ujo 00380/A10Mb NIONPUEMCMBAM
ehekmu8sHO oyiHL8aMU NosIiMuUYHy cumyauito, npozHo3ysamu ii snsiug Ha disisibHicme 6i3Hecy, adanmysamu
cmpamezii 00 3MiH pe2ynsimopHO20 mad 3AKOHO0AB4020 cepedosuWd, 8CMAHOBIIBAMU NAPMHEPCbKi
BIOHOCUHU 3 0epXXasHUMU, HA00epXXasHUMU ma 2pOMAoCbKUMU iHCMUMYUiAMU, a MAkox MiHimizysamu
PpU3UKU, N0B8’A3dHi 3 NOAIMUYHOK HecmabibHicmio.

Kpim mozo, npoaHanizo8aHo HANPAMU KOMYHIKAUilHO20 MeHeOXMeHmMy, 00 AKUX HAIexams
B8HYMPIWHI KOMYHIKauil, Wo nidmpumyrome KOpnopamusHy Kysbmypy ma Momugayito NepcoHay, 308HiWHiI
KOMYHIKauil, cnpaMoeaHi Ha e3demMo0il0 3 KJIIEHMAamMu, ndpmHepamu, iHeecmopamu md CychilbCmeom,
penymauitiHuti MeHedXxmeHm, AKUl hopmye no3umusHUl imiox ma 0ogipy 00 KOMNGHIi, a MAKox Kpu308i
KOMyHiKkauil, ujo 3abe3neydytome ynpasniHHA KOHGIIKMHUMU CUmMyayiamu ma MmiHimi3ayilo HezamueHux
Hacniokis.

Ha ocHosi npogedeH020 aHaAnisy 8U3HAYEHO CUHep2emuuyHi ehekmu iHmMezpayii NoaimuyHo20 ma
KOMYHIKAUiliIHO20 ~ MeHeOXMeHmy, AKi NpoAsnfAlomeca y hidsuwjeHHi cmpameziyHoi cmilikocmi
nionpuemcmaa, 3miyHeHHi penymayitiHo2o kanimasy, niosuweHHi KomyHikayiliHoi eghekmusHocmi ma
ynpasaiHHi pusukamu, wo 8 CyKynHoCmi cnpusi€ 3p0CMAaHHI0 KOHKYPeHMHUX No3uyiti Ha pUHKY.

MiokpecneHo, wo 8 YkpaiHi nonimuyHUl ma KoMyHiKauitHUl MeHeOXMeHmM 3a/UWdemMbcsa
HeA0CMAMHbO PO3BUHEHUM | 4dcmo 3dCmoco8yEMbCA CMUXIUHO, WO 8U3HA4YAE nompeby 8 po3pobui
cneyianbHoi Memoodonoeii 0514 (1020 cUCMeMHO20 8nNpPoBACKEeHHA Ma e(heKmuBHO20 BUKOPUCMAHHA AK
iHcmpymeHmy nid8uwWeHHA KOHKYpeHMOoCcnhpoMOXHOCMI nidnpuemcma.

Knuosi cnosa: NONITUYHUI MEHEeI>KMEHT, KOMYHiKaUinHnin MEHEeI>KMEHT,
KOHKYPEHTOCMPOMOXHICTb MigMPUEMCTBA, CTpaTeriyHa CTiNKICTb, KOpNopaTuUBHa KyfbTypa, KOMYHiKauii,
ajanTauia nigNnpMeEMCTBA, 30BHILLHE cepefoBuLe

Introduction. In today's world of transformation, companies are forced to seek
globalization and constant  market new approaches to ensuring their
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competitiveness. Business efficiency
increasingly depends not only on internal
resources and development strategies, but
also on the ability of enterprises to interact
with political institutions and establish high-
quality communications with  various
stakeholders. Therefore, the combination of
political and communication management as
key components of corporate governance is
becoming particularly relevant.

Political management in the context of
business activities covers the processes of
interaction between business and
government bodies, regulatory structures,
international organizations, and professional
associations. It creates conditions for
businesses to adapt to changes in the political
environment, minimizes risks, and allows
them to take advantage of new opportunities
arising from political decisions.

Communication management, in turn, is
aimed at building effective communications
both within the organization and in
interaction with external audiences. It ensures
the formation of a positive image of the
enterprise, support for corporate culture,
reputation capital management, and the
creation of long-term partnerships with
customers and society.

The scientific problem lies in the fact that
political and communication management
are most often considered separately,
although it is their integration that creates
synergy, which directly affects the
competitiveness of modern enterprises.

Analysis of recent research and
publications. O. Aharkov, V. Bebyk, V.
Shcherbak provide comprehensive insights
into the theoretical foundations and practical
application of political management. Their
works emphasize the role of political actors,
institutions, and processes in shaping
strategic decision-making, which can be
adapted for business environments.

The majority of the sources O. Hudz, I.
Makovetska, N. Zhyhailo focus on
communication management, covering
internal and external communication,
reputation management, and crisis
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communication. These studies highlight the
crucial role of communication in sustaining
corporate culture, building stakeholder trust,
and ensuring effective interaction with the
external environment.

K. Pichyk, V. Khrapkina, O. Lepokhin
provide broader perspectives on
management theory, with sections dedicated
to communication processes. Their works
support the integration of communication
and political dimensions into a wider strategic
framework of enterprise management.

The formulation of the goals of the
article is research on political and
communication management in the system
of ensuring the competitiveness of
enterprises, as well as the identification of
effective mechanisms for combining them in
corporate governance practice.

Presentation of the main results.
Political management is the interaction of
business with government agencies,
regulatory bodies, international
organizations, and professional associations.
Political management helps create conditions
for a company to adapt to changes in the
political environment, minimizing risks and
taking advantage of new opportunities that
arise as a result of political decisions. As for
communication management, its activities
are more focused on building effective
communications both within the
organization and in interaction with external
audiences. Communication management
ensures the formation of a positive image of
the enterprise, support for corporate culture,
reputation capital management, and the
creation of long-term partnerships with
customers and society.

In the context of enterprise operations,
political management may be conceptualized
as a structured system of methods,
instruments, and mechanisms designed to
facilitate effective interaction between
businesses and state as well as supranational
institutions, political entities, and civil society
organizations. Its primary objective is to
anticipate and mitigate political risks, account
for the influence of legislative and regulatory
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frameworks, and develop adaptive strategies
that enable enterprises to remain resilient and
competitive within a dynamic external
environment [10].
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The core functions of political
management at the enterprise level are
summarized in Table 1.

Table 1 - Main functions of political management in an enterprise

Function Content
Analytical Assessment of the political situation and forecasting its impact on business.
Adaptive Adjustment of the enterprise strategy to changes in the regulatory environment.
Integrative Establishment of partnerships with political and civil society institutions.
Protective Minimization of risks related to political crises, instability, or changes in legislation.
Lobbying Repre‘selntation of business interests at different levels of government and in professional
associations.

Source: developed by author

Thus, political management serves as an
important tool for ensuring the stability of an
enterprise, as it enables proactive action by
shaping not only the internal strategy but also
the external operating environment.

Communication management is a set of
methods, principles, tools, and forms of
influence accumulated in global practice,
used by communicators to affect recipients in
order to enhance the efficiency of information
flow interactions among employees, specific
groups, or organizations in the
communication process aimed at solving
strategic and tactical tasks [8].

When revealing the core essence of
communication management as a factor in
improving the efficiency of managing
economic systems, it is essential to emphasize
its dual nature [9].

On the one hand, communication
management constitutes a component of the
theory of managing economic systems. It
studies the interaction and interconnection,
in time and space, of the elements that form
and effectively utilize all types of capital of
economic systems, while also identifying the
patterns  of  exchanging information,
knowledge, and intellectual property in the
process of forming and developing an
economic system. On the other hand,
communication management is considered
as an independent professional activity of the
producer, intermediary, and consumer
(subjects and objects of the economic system)

in the implementation of a communication
strategy, developed in accordance with the
motives, attitudes, interests, relationships,
and specific objectives of each participant [9].

Let us consider the key role of
communication management. We have
defined communication management as an
integral component of corporate governance
that ensures effective information exchange
between the enterprise and its stakeholders.
Its essence lies in the planning, organization,
and implementation of communication
processes aimed at achieving the strategic
objectives of the business [7].

The key directions of communication
management include:

— internal communications,  which
support  corporate  culture, employee
motivation, and the coordination of staff
actions;

— external communications, focused on

interaction  with  customers, partners,
suppliers, investors, and society;
— reputation  management,  which

shapes the company’s positive image and
builds trust;

— crisis communications, which enable
the enterprise to maintain stability and
minimize negative consequences in cases of
conflict situations [5].

The main directions of communication
management in enterprises are presented in
Table 2.
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Table 2 — Main areas of communication management in a company

Direction

Content

Internal Communication | Supporting corporate culture, employee motivation, and coordination of staff actions.

External . . L .
_— Interaction with customers, partners, suppliers, investors, and society.

Communication

Reputation o " .

Management Building a positive corporate image and trust.

Crisis Communication

Managing conflict situations, maintaining stability, and minimizing negative consequences.

Source: developed by author

Communication management directly
affects the competitiveness of an enterprise,
since in today’s information society the value
of a brand and reputational capital are
becoming important intangible assets. An
enterprise that communicates effectively with
its target audiences has a much greater
chance of maintaining competitive positions

even under challenging economic conditions
[2].

We have summarized in Table 3 the
process of synergistic effects arising from the
combination of political and communication
management (strategic resilience,
reputational advantages, adaptability).

Table 3 — Synergistic effects of combining political and communication management of an

enterprise

Area of Influence

Synergy Result

Strategic Resilience

Ability of the enterprise to effectively adapt to political changes and regulatory challenges

Reputational Advantages | Building stakeholder trust and enhancing corporate legitimacy

Communication
Efficiency

Ensuring transparent dialogue with authorities, partners, and the public

Risk Management
integration

Reducing negative consequences of crisis situations through political and communication

Competitiveness

strategies

Strengthening market position through harmonization of political and communication

Source: developed by author

The systematization presented in Table 3
demonstrates that the combination of
political and communication management
creates additional competitive advantages for
the enterprise. In particular, strategic
resilience is achieved through the ability of
businesses to promptly adapt to changes in
the political environment and legislation.
Reputational advantages are reflected in the
strengthening of trust among key
stakeholders, which enhances the legitimacy
of the enterprise in the market.
Communication efficiency is manifested in
establishing open and transparent dialogue
with governmental bodies, partners, and
society. Risk management is also a crucial
factor, as the integration of political and

communication strategies minimizes the
consequences of crisis situations. Altogether,
these effects increase the competitiveness of
the enterprise, ensuring its stable
development under the changing conditions
of a globalized economy [6].

Therefore, the analysis of the functions of
political management, the directions of
communication management, and the
synergistic effects of their combination
indicates that these managerial components
are complementary elements in the system of
ensuring enterprise competitiveness. Political
management enables businesses to adapt to
changes in the external environment,
establish effective  interaction  with
governmental and civil institutions, and
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minimize risks associated with political
instability. Communication management, in
turn, ensures the creation of a positive image,
the development of corporate culture, and
effective interaction with key stakeholders.
Their integration generates an additional
synergistic effect, which is manifested in
strengthening reputation, increasing
strategic resilience, and enhancing the
competitive positions of enterprises in the
market [3].

In Ukraine, communication management
remains a  relatively  underexplored
phenomenon. In many cases, communication
processes are managed spontaneously,
guided by inspiration rather than systematic
approaches. Ukrainian enterprises have not
yet fully harnessed the potential that
communication can offer. Unfortunately,
communication has not received sufficient
attention as a factor of enterprise
competitiveness. Issues related to
communication management at both the
enterprise and regional levels remain
insufficiently studied. These aspects highlight
the necessity of developing a specialized
theoretical approach to communication
management [1, 4].

Conclusions. The conducted analysis
demonstrates that political and
communication management are
complementary components of enterprise
governance, both of which significantly
influence strategic stability and
competitiveness in a globalized environment.
Political management ensures adaptation to
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external political and regulatory changes,
enables risk minimization, and strengthens
relationships with state and supranational
institutions. Communication management, in
turn, facilitates effective interaction with
internal and external stakeholders, supports
corporate culture, enhances reputation, and
provides resilience during crisis situations.

The integration of political and
communication management generates a
clear synergistic effect. Enterprises that
combine both approaches gain strategic
sustainability, improved legitimacy,
enhanced reputational capital, and the ability
to build transparent dialogue with partners,
authorities, and society. This synergy
ultimately increases competitiveness,
allowing companies to maintain stable
development even under conditions of
political and economic uncertainty.

At the same time, in the Ukrainian
context, communication management
remains relatively underdeveloped and often
occurs spontaneously rather than
systematically. Enterprises have yet to fully
recognize its role as a driver of
competitiveness. This indicates the urgent
need to develop a comprehensive theoretical
and methodological approach to
communication management, which would
allow businesses to leverage its potential
more effectively. Strengthening this direction,
along with the integration of political and
communication strategies, will contribute to
the sustainable growth of Ukrainian
enterprises and their successful positioning in
the international arena.
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SEGMENTATION OF THE FINANCIAL MARKET AND ITS
EFFICIENCY IN THE MODERN ECONOMY

Nadiia Voloshchuk, Mariia Shcherban, Halyna Voitenko. "Segmentation of the financial market
and its efficiency in the modern economy ". The article is devoted to a comprehensive analysis of financial
market segmentation and assessment of its effectiveness in the modern economy.

It is determined that the financial market provides for the exchange of financial assets, the formation of
capital prices, the accumulation of temporarily free funds and their return to circulation, which contributes to
the efficient allocation of resources. The main segments of the financial market are considered — the currency,
money, capital, derivatives, and precious metals markets — along with their specific functions, interaction, and
role in mobilizing capital, managing risks, and stimulating investment activity.

The mechanisms of state and economic regulation aimed at ensuring the stability of the financial system,
market transparency, protection of investors'rights, and development of innovation are analyzed. The results of
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the study confirm that the effective functioning of financial market segments creates conditions for sustainable
economic development, support for entrepreneurship, and investment activity.

The article is of practical importance for improving financial market regulation policy and forming capital
mobilization strategies.

Keywords: financial market, market segmentation, operational efficiency, financial market
regulation, capital, investments, financial assets, economic development, state regulation

Haodis Bonowyk, Mapis lWep6ax, FanuHa BolimeHko. «CeameHmayia ¢iHaHcoso20 puHKy ma
echekmusHicmob 020 PYHKYiIOHYBAHHA Y Cy4ACHIU eKOHOMIYi». Cmammsa npuceayeHa KOMNIeKCHOMY
aHanizy ceameHmaduii iHaAHco8020 puHKy Ma ouiHYi ehekmusHocmi 1i020 (hYHKYIOHYBAHHA Y Cy4acHil
eKOHOMIUi.

BusHauveHo, wjo hiHaHcosul puHok 3abe3nedye 0OMiH hiHaHCOBUMU aKMuUBamu, hopmMy8aHHA YiH Ha
Kanimajsn, akymysIayiro mum4ydacoso 8isibHUX KoWmie ma ix nogepHeHHA 8 060pom, WO cnpuAEe eheKmUu8HOMY
po3nodiny pecypcig. Po32i1sHymMo 0CHOBHIi cezameHmMu hiHaGHCOB020 PUHKY — 8A/IIOMHUL, 2pouwiosul, pUHOK
Kanimarsy, pUHOK NOXiOHUX (iHaHCOBUX IHCMPYMeHmMi8 Mma pUHOK 00PO2OUIHHUX Memanie ma ix cneyugiyHi
yHKYii, 83aemodito ma posnb y Mmobinizayii kanimany, ynpasniHHi pusuUKamMu ma CMuUMyI8aHHI
iHBecmuuyitiHoi akmusHocMi.

[poaHanizosaHo MexaHismu 0epXasHo20 MA eKOHOMIYHO20 pe2y/Ilo8AHHA, CNPAMOBAHI HA
3a6e3neyeHHA cmabineHocMi iHAHCOB8OI cucmemu, NPo3opocmi puHKY, 3axucm npas iHeecmopie ma
pO38UMOK iHHosayil. Pesynemamu 0oc/iOxXeHHs nidomeepoxyoms, Wo egpekmusHe yHKUIOHY8AHHSA
cezmeHmis (hiHAHCOB020 PUHKY CMBOPIOE yMOBU O/ CMAJI020 eKOHOMIYHO20 PO38UMKY, NIOMPUMKU
nionpueMHUUMBa ma iHeecmuuyjitiHoi disnbHoCM.

Cmamms Mmae npakmuyHe 3Ha4eHHs 0715 800CKOHAJIEHHA NOAIMUKU pe2ysltlo8aHHS (hiHaGHCOBUX PUHKiI8
ma ¢opmysaHHa cmpameziti Mobinizayii kanimarny.

Knrouyoei cnoea: iHaHCOBUI PUHOK, cermMeHTauia pPuHKY, edeKTUBHICTb ¢YHKLiOHYBaHHSA,
perynioBaHHA ¢iHAHCOBOrO PUHKY, Kanitan, iHBecTuuii, ¢piHaHCOBI aKTMBM, €KOHOMIYHUI PO3BUTOK,
fepXaBHe perynioBaHHA.

Introduction. The financial market is a
key instrument of the modern economy,
ensuring the circulation of financial assets, the
mobilization of capital, and the stimulation of
investment activity. It consists of several
interrelated segments: currency, money,
capital market, derivatives market, and
precious metals market, which perform
specific functions but form a single system.

The effective functioning of the financial
market segments ensures economic stability,
optimal resource allocation, and promotes
entrepreneurship and innovation. Market
regulation, both legal and economic, aims to
create a transparent and secure environment
for all participants, protect the interests of
investors, and stimulate innovation.

This article is devoted to the study of the
main segments of the financial market, their
interaction and effectiveness, as well as the
study of regulatory mechanisms that ensure
the stability of the financial system and
promote economic development.

Analysis of recent research and
publications. Recent research on financial
markets highlights their pivotal role in
ensuring economic  stability, efficient
allocation of capital, and stimulation of
investment activity. Financial markets are
increasingly recognized not merely as
platforms for trading assets, but as complex
systems composed of multiple interrelated
segments, including the currency market,
money market, capital market, derivatives
market, and precious metals market. Each
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segment performs distinct functions while
simultaneously interacting with others,
contributing to the overall efficiency and
resilience of the economic system. The main
scientists studying the researched issues are
N. Antonyuk, S. Arutyunyan, L. Alekseienko, S.
Dmytrov, I. Krupka, V. Khodakivska, I.
Semencha, O. Svitlychna, I. Shkolnyk.

Overall, current research consistently
demonstrates that a detailed understanding
of financial market segmentation, regulation,
and efficiency is crucial for designing policies
that ensure the optimal mobilization of
capital, the protection of investor interests,
and the sustainable development of the
national and global economy.

The formulation of the goals of the
article is to study the segmentation of the
financial market and assess the efficiency of
its functioning in the modern economy,
analyze the role of key segments in capital
mobilization, management of financial assets,
and stimulation of investment activity, as well
as determine the importance of state and
economic regulatory mechanisms in ensuring
the stability, transparency, and development
of the financial system.

Presentation of the main results. The
financial market is an important component
of the financial system, where financial assets
such as cash, securities, and other financial
instruments are exchanged. The financial
sector is a platform for the meeting of capital
supply and demand, where market
participants such as investors, banks,
households, companies, and government
institutions carry out transactions involving
the purchase, sale, exchange, and
management of financial resources.

Various transactions take place in the
financial market, including investing in
securities,  opening bank  accounts,
concluding loan agreements, and raising
capital. In addition, it plays a key role in asset
pricing, determining the value of cash, and
regulating risk levels. The financial market
reflects the state of the economy and the
financial stability of the country, and also
influences the level of investment activity,

129-136
v.32(2025)
https://smart-scm.org

consumer spending, and the development of
entrepreneurship [9]. In a broad sense, it
performs one of the key functions K the return
of capital to circulation.

The current financial market is not just a
place for buying and selling assets, but a
multifaceted sphere that combines a number
of sub-market groups that have become
integral parts of its existence. These sub-
groups perform important functions and
interact with each other, forming a coherent
system that ensures the effective functioning
of the economy. The main subgroups of the
financial market include [4]:

1. The currency market is a specific area of
the financial market where currencies are
exchanged. It plays an important role in the
global economy, providing the opportunity
for conversion and various currency exchange
transactions. Participants in the currency
market include: central banks, which act as
regulators in the currency market and
manage the country's currency reserves;
commercial banks, which provide access to
currency transactions for their clients;
financial institutions specializing in currency
transactions, such as stock exchanges and
brokerage firms; and individual investors who
engage in currency exchange transactions for
investment purposes or to hedge against
currency risk.

2. Money market — a market for short-
term financial assets where transactions with
bills of exchange, certificates of deposit, and
other instruments are carried out [3]. The
money market plays a key role in the
functioning of the financial system by
providing liquidity and stability. It is a
platform for short-term financial transactions
such as short-term lending, liquidity
management, and money transfers.
Participants in the money market include
central banks, commercial banks,
corporations, investment funds, financial
institutions, and individual investors. They use
the money market to conduct transactions
with short-term financial instruments in order
to earn interest, preserve capital, and manage
risk.
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3. Capital market - a segment of the
financial market where companies and
governments can raise long-term financial
resources by issuing and selling securities
such as stocks and bonds [3]. It plays a key role
in the functioning of the economy, promoting
entrepreneurship, investment, and
innovation. The capital market comprises two
main segments: the stock market and the
bond market. The stock market allows
companies to raise capital by issuing shares
and selling them to investors. The bond
market, on the other hand, provides the
opportunity to issue and sell bonds to raise
debt capital for a specific term at a specific
interest rate. Capital market participants
include corporations, investment funds,
banks, insurance companies, pension funds,
and individual investors. They use this market
to raise capital for various projects, such as
business expansion, research, equipment and
technology purchases, as well as for risk
management and future financial security.

4. The derivatives market is a segment of
the financial market where participants enter
into agreements to buy or sell financial
contracts. This market allows them to hedge
against price volatility risks, speculate on price
changes, and invest wusing financial
derivatives [2]. The main types of derivative
financial instruments include options, which
give the right to buy or sell an asset at a
certain price during a certain period; futures,
which are contracts to buy or sell an asset at a
certain price in the future; and swaps, which
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are agreements to exchange cash flows or
financial assets between participants.
Participants in the derivatives market include
investment  funds, banks, insurance
companies, corporations, and individual
investors. They use derivatives primarily to
hedge against price risks, profit from price
fluctuations, and diversify their investment
portfolios.

5. The precious metals market is a
segment of the financial market where
various types of metals that are highly
valuable and widely used are traded. Among
the most well-known precious metals are
gold, silver, platinum, and palladium.
Participants in the precious metals market
include producers, consumers, investors, and
traders. They use this market for various
purposes, including capital preservation,
inflation protection, investment portfolio
diversification, and the use of metals in
manufacturing and industry [1].

In economics, financial processes are
organized through the mechanism of the
financial market and the financial services
market (Fig. 1), and the main components of
financial market regulation are presented in
Fig. 2.

The process of financial market
regulation is the economic influence on the
system of relationships operating in the
financial market with the aim of improving,
organizing, ensuring, and protecting the
interests of all market participants.
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Scholar S.M. Esh defines that: “the main — promoting order in the market and
goal of financial market regulation is to normal conditions for the functioning of all its
ensure the harmonization of all types of participants;
interests of market participants: individual, — "ensuring the security of the financial
corporate, state, as well as the interests of system” [6];
intergovernmental and international — developing uniform requirements for
associations” [6]. Among these, the following all market participants;

are highlighted:
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— ensuring (free, open) pricing processes
for financial instruments (demand, supply) on
the market;

— creating an effective market with
financial incentives (rewards) for business;

— creating new markets (market
innovations);

— the ability to achieve public goals
(social, distributive);

— introducing a system to protect
investors' interests (abuse);

— regulating the number of monopolies
and the level of monopoly;

— maintaining transparency and
openness of the financial market, protection
from self-destruction.

In the economic environment, a “system
of financial market regulation principles” has
been developed by direction, level, and form
specifically for a particular market segment:
money, currency, securities, credit, financial
services, etc [7].

The main principles of the financial
market regulation system are:

— protection of the legitimate rights and
interests of investors by the state;

— disclosure by issuers of information
necessary for investors to make decisions;

— equal access to information for market
participants;

— reflection of the relationship between
supply and demand through prices for
financial assets;

— support for fair competition between
market participants;

— the existence of a state regulatory
body with stable, clearly defined powers;

— promotion of innovation in the
securities industry, etc.

The main areas of regulation of the
financial market and its segments:

— regulation of the composition of
market instruments and the scope of their
rights;

— regulation of transactions and forms of
trading in financial assets;

— regulation of information flows in the
market;
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— regulation of the composition of
market participants and certain types of their
activities [10].

State  regulation is aimed at
implementing a comprehensive system of
measures, namely control, regulation,
supervision of market processes and
participants, prevention of abuse and
violations of established rules within the
national financial market.

State regulation of the financial market is
aimed at the procedure for issuing and
circulating financial assets; regulating such
types of financial activities as trading in
financial assets, currency values, providing
credit and insurance services, issuing
activities, etc,; regulating the activities of
specific financial institutions (commercial
banks, insurance companies, investment
companies, pension funds, and other
intermediaries) and  foreign  market
participants [13].

Let us consider the forms of financial
market regulation - direct (legal) and indirect
(economic) regulation. Indirect (economic)
regulation is based on economic levers aimed
at shaping various external conditions
(setting prices, fluctuations in supply and
demand, shaping a competitive environment)
[11].

Direct regulation is a comprehensive
system of processes for establishing rules of
conduct for participants in the financial
market to ensure their application and
resolution of disputes in the course of
activities, and to hold those who violate these
rules (norms) accountable. The legal
regulation system includes two areas [8].

The main actors in the financial market
are the state, households (the population),
financial institutions, foreign organizations,
etc [12].

Financial market objects include financial
assets, financial market instruments
(agreements, contracts), modern financial
technologies (plastic cards, payment systems,
software, etc.) - temporarily available funds
(money) can be invested in them [12].
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The financial market is a key link in the
transfer of funds. In essence, it creates
opportunities for the transfer of capital,
thereby enabling the economy to exist. Its
spheres and markets provide diverse
opportunities for capital investment, thereby
accumulating significant amounts of funds to
be returned to circulation. This mechanism
allows for the effective distribution of
resources, directing them to where they are
most needed and where they can be used
with maximum return. Thanks to the financial
market, investments are attracted to various
sectors of the economy, stimulating their
development and promoting innovation.

Conclusions. The financial market is a
key component of the financial system and an
important mechanism for the functioning of
the economy. It provides for the exchange of
financial assets, forms capital prices,
promotes the efficient allocation of resources,
and accumulates temporarily free funds for
their return to circulation. The main segments
of the financial market are the currency,
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money, capital, derivatives, and precious
metals markets, which perform specific
functions but interact with each other to form
a single system.

Regulation of the financial market, both
in legal and economic terms, is aimed at
ensuring the stability, transparency, and
security of the financial system, protecting the
interests of participants, and stimulating
investment activity. Essentially, the financial
market creates conditions for mobilizing
capital, maintaining liquidity, and developing
entrepreneurship, which, in turn, contributes
to the country's economic growth and
innovative development.

Thus, the modern financial market is not
only a platform for buying and selling
financial assets, but also a complex
instrument of economic policy and
investment development that harmonizes
the interests of the state, business, and the
population, creating the conditions for
sustainable economic development.

References

1. Alekseienko, L.M. (2005). Financial capital in the economic system of the state. Finances

of Ukraine. vol. 9, pp. 7-13.

2. Dmytrov, S., Medvid, T. (2017). An approach to the use of indices-based analysis subject
to money laundering and terrorist financing national risk assessment. Socio-Economic Challenges.

vol. 1(1). pp.35-47.DOI: 10.21272/sec.2017.1-04.

3. Shkolnyk, I.O., Kremen, V.M. (2018). Periodization of financial sector development and
financial supervision in Ukraine. Finances of Ukraine, vol. 3, pp. 97-115.

4. Tataryn, N.B., Petrovych, A.Z., Pedchenko, L.I. (2020). Status and prospects of development
of the financial market of Ukraine. Young Scientist, vol. 3, N°79, pp. 273-277.

5. Honcharenko, O. M., Svitlychna, O. S. (2017). Stabilization of the financial and economic
system of Ukraine: New models and development prospects [Monograph]. Odesa: Atlant. 271 p.

6. Esh, S. M. (2015). Financial services market [Textbook]. Kyiv: Center of Educational

Literature. 400 p.

7. Krupka, I. Economic nature, role, and significance of the financial market in the economic
system. Retrieved from: http://dspace.wunu.edu.ua/bitstream/316497/18949/1/Kpynka%?20l.
8. Podderiogin, A.M., Kulish, H.P., et al. (2017). Financial management (2nd ed.). Kyiv: KNEU.

534 p.

9. Khodakivska, V.P., Belyaev, V.V. (2002). Financial services market: Theory and practice

[Textbook]. Kyiv. P.16.



The electronic scientifically and practical journal 129-136
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.32(2025)
ISSN 2708-3195 https://smart-scm.org

10. Semencha, I. Y., Reznik, H. I. (2018). Activity of collective investment institutions in
Ukraine: Current problems and ways of their resolution. Podilskiy Bulletin: Agriculture,
Technology, Economics. vol. 28, pp. 275-285.

11. Filatova, N. Y. (2016). Self-regulatory organizations as subjects of civil law [Monograph].
Kharkiv: Pravo. 240 p.

12. Arutyunyan, S.S., Dobrynina, L. V., others (Eds.). (2018). Financial market [Textbook]. Kyiv:
Huliaieva V. M. 484 p.

13. Antonyuk, N. A. (2014). Formation of the financial mechanism for the stabilization of the
economy of Ukraine: Final report on R&D. Sumy: SumDU. Retrieved from
http://essuir.sumdu.edu.ua/handle/123456789/39378.



Scientific publication

INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN

MANAGEMENT
The electronic scientifically and practical journal

Electronic scientifically and practical journal “Intellectualization of logistics and
Supply Chain Management” included in the list of scientific publications of Ukraine in
the field of economic sciences (category "B"): Order of the Ministry of Education and
Culture of Ukraine dated October 10, 2022 No. 894 (Appendix 2)

Field of science: Economic.
Specialties: C1 (051) — Economics; D3 (073) — Management

ISSN 2708-3195
DOI: https://doi.org/10.46783/smart-scm/2025-32

The electronic magazine is included in the international scientometric databases:
Index Copernicus, Google Scholar

Ne 32 (2025)
August 2025

ISSN 2708-3195
DOI: https://doi.org/10.46783/smart-scm/2025-32

This work is licensed under a Creative Commons Attribution 4.0 International License



