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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.
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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, undposa 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
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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



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

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].



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT",

ISSN 2708-3195

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 Bl .
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
By sectogzé)rrgpr?ynatlonal %) Loglstlcg)?tgit\?cl)rrpatenal Agricultural logistics | | Industrial logistics berl\gg%tsiggtor
'?]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
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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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