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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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PLANNING THE CUSTOMER SERVICE PROCESS OF A LOGISTICS
COMPANY BASED ON IMPLEMENTING GREEN TECHNOLOGIES

Oksana Pozniak, Tetiana Kisera, Iryna Suvorova, Alina Shvets, Mykhailo Podrieza. “Planning the
customer service process of a logistics company based on implementing green technologies”. The
peculiarities of planning environmentally oriented customer service for a logistics company based on
implementing "green" technologies are discussed in the article. It has been researched that planning is an
integral part of the successful management of any company, especially in the logistics sector, where customer
satisfaction and operational efficiency are key factors. Under modern conditions, to respond to customer
requests, logistics companies must take into account the impact of their activities on the environment and
implement appropriate methods to minimize the negative impact on the environment, and accordingly, the
process of planning customer service in a logistics company should include an environmental component. Given
this, the importance of integrating environmental factors and business processes at each stage of planning to
ensure sustainable development of a logistics company based on forming a cyclic approach to planning
environmentally oriented customer service is substantiated. The method of iterative planning that allows a
logistics company not only to improve the quality of customer service but also to integrate environmental
practices into its activities, which meets the modern requirements of sustainable development and social
responsibility of business has been established. The developed model of environmentally-oriented planning of
customer service combines business processes of logistics service and "green" technologies, transforms the
operational efficiency of a logistics company in the context of sustainable development, substantiates the
integration of environmentally sustainable solutions at all stages of the logistics chain - from initial planning to
the final delivery of goods to consumers. To support the proposed model, the implementation of Power-to-X
technology is recommended, which allows the conversion of excess renewable energy into energy specifically
for logistics and transportation purposes. The implementation of this measure enables the logistics company to
reduce emissions and increase energy efficiency, to form a comprehensive approach to the development and
integration of environmentally friendly technologies in the company's logistics operations to increase efficiency
and competitiveness. It is emphasized that the proposed model demonstrates a comprehensive approach to
building a highly efficient and at the same time environmentally sustainable logistics system of the company by
integrating innovative "green" technologies.

Keywords: environmentally oriented planning, cyclical approach, logistics service, "green"
technologies, logistics company, DSV

OkcaHa [lo3Hak, TemsaHna Kicepa, Ipuna Cysopoea, Anina Llleeyb, Muxaiino [lodpesa.
«lnanyeanHa npoyecy 06c/1y208y8aHHA K/iEHMI8 /102icMUYHOi KOMNAHIT HA OCHOBi 8NPOBAOM(EHHA
«3e/leHUX» mexHosoeili». B cmammi po32naHymo ocobnusocmi niaHy8aHHA eK010200PiEHMOBAHO20
06C/1y208y8aHHA KJlIEHMIB J102iCMUYHOI KOMNAHIi HA OCHOBi B8NPOBAOXEHHA «3e/leHUX» MexHOJI02iU.
JocnioxeHo, wo naaHy8aHHA € HEBIO'EMHOI YACMUHOIO yChiWHO20 ynpassiHHA 6yOb-AKOK KOMNAHIEL,
0cobs1uB0 8 cekmopi so2icmuku, 0e 3a0080JieHiCMb KilieHMis i onepauiliHa ehekmugHicme € 8Xe He €
KJI0408UMU (hakmopamu, npoyec naaHy8aHHA 06C/1y208y8AHHA K/liEHMI8 8 102icMUYHI KOMNAHIT NO8UHEH
BKJIIOHYAMU eKoJ102i4Hy CK1adosy. Bpaxosytodu ue, 062pyHmMo8yemMbCa 8aX1UBICMb iHMe2payii ekono2ivHux
hakmopie ma 6i3Hec npouecia Ha KOXHOMY emani niaHy8aHHA 014 3abe3neyeHHA CMAJsI020 PO3BUMKY
J102icMUYHOI KOMNAHIT 2a 0CHOBI hOPMYBAHHA YUKITIHHO20 Nidx00y 00 NJIAHYB8AHHA €KO/10200PIEHMOBAHO20
06C/1y208y8aHHA Cnoxueadvie. BcmaHoeneHo, wo Memoouka imepauiliHoeo niaHy8aHHA 003B80/IA€
J102icmuyHili KOMNarii He Minbku nidsuwWUMU AKicmbe 06C/y208yY8aHHA KJliEHMIB, ane U iHMezpysamu
eKOJ102iYHi NPAKMuUKU y €80t0 OisilbHiCMb, WO 8i0N08I0AE CY4AaCHUM 8UMO2dM CMAsice0 po3sUMKY md
coyianvHoi  sionogidaneHocmi 6i3Hecy. Po3pobneHa MoOesnb eKo10200piEHMOBAHO20  NJIAHYBAHHA
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06C/1y208y8aHHA KJliEHMIB J102iCMUYHOI KOMNGAHII NOEGHYE bi3HeC npoyecu s102icmu4Ho20 06C/Ty208Y8AHHA
ma «3esleHi» mexHo0zil, mpaHcgopmye onepauyiliHy ehekmusHiCMb J102iICMUYHOT KOMNAHIT 8 KOHMeEKCMI
CMasnozo po3suUMKy, 06rpyHmMosye iHmezpauito ekosa02i4Ho cmilKux piuleHb Ha 8CiXx emanax 102iCMuU4YHO20
JIGHYr02a — 8i0 No4amkKo8020 nNaHys8aHHaA 00 KiHUue8oi docmasku moegapig cnoxugadam. na niompumku
3dNPONOHOBAHOI MO0Oesli peKoMeHO0BAHO B8nNpPoB8AOdXeHHS mexHosnoeil Power-to-X. Peanizauis 0aHoi
mexHos102ii 00380/1UMb JI02ICMUYHIU KOMNAHIT 3MeHWUMU 8UKUOU Ma nidsuuwumu eHep2oephekmugHicms,
cchopmysamu KomnsieKCHUU nioxio 0o po3pobKu ma iHme2payii eKkos102i4HO YUCMUX MexHO/102ill y I02icmuYHi
onepayii KoMnaHii 3 Memoio nidsuweHHA echeKmUBHOCMI MAa KOHKYpeHmMocnpoMoxHocmi. HazonoweHo, wjo
3anponoHoO8aHa Modesib 0eMOHCMPY€E KoMnJieKcHUU nidxio 0o nobydosu sucokoeghekmusHoOi ma 800HoYAC
€KO0JI02iYHO CMIUKOI J102iCMUYHOI cucmemu KOMNGHIT WJ/IAXoM iHmezpauii iHHogauituHux “3eneHux”

mexHosoeid.

Knrouoei cnoea: ekonoroopieHToBaHe NnaHyBaHHA, LMKNIYHWIA NigXig, norictTnyHe o6CcnyroByBaHHs,

«3eJleHi» TeXHONOoril, NorictTnyHa Komnaia, DSV.

Introduction. Under modern conditions,
the way of serving consumers changes every
day, and customers are increasingly
interested not only in the type of services that
logistics companies provide, but also in the
way they are provided. With this in mind, the
logistics company must prioritize the
development of environmentally friendly
customer service processes to meet current
requirements as customer awareness of the
environmental component of the process
increases. The expansion of logistics
operations has a negative impact on the
environment, so it is imperative to prioritize
the implementation of environmental
principles and technologies in logistics
processes, in particular in customer service
processes, in order to guarantee the
sustainable development of companies.
When planning an effective environmentally
oriented customer service system, a careful
balance of excellent customer service with
the ideas of sound environmental
management  and minimization of
environmental impact is necessary. Leading
logistics companies are actively involved in
implementing ambitious programs to reduce
environmental impact and promote
decarbonization. Nevertheless, the complex
coordination of environmentally-oriented
procedures, incorporating advanced "green"
technologies and taking into account the
entire supply chain and product life cycle, still

creates an unresolved issue that requires
comprehensive scientific research.

Analysis of recent research and
publications. Modern studies of this issue are
focused mainly on specific elements, such as
the study of logistics service processes [4],
planning of logistics activities [5], the issue of
the peculiarities of eco-oriented
management at industrial enterprises in
modern conditions [1], environmental
studies, the introduction of alternative types
of fuel, the development of infrastructure
electric vehicles or the use of renewable
energy sources in warehouses [7-8]. Such
fragmentation determines the lack of a
comprehensive approach to the formation of
an ecologically oriented customer service
planning system of a logistics company,
which should take into account the entire
chain of logistics customer service processes
and provide a conceptual approach to
planning the introduction of environmental
principles and technologies into logistics
processes and customer service processes.

Objectives statement. The purpose of
the article is to develop a conceptual
approach to planning the customer service
process of a logistics company based on the
implementation of "green" technologies.

Basic material and results. The
customer service process of a logistics
company is a set of interrelated actions and
measures aimed at meeting customers' needs
in transportation, warehousing, inventory
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management, and related logistics services of the
following agreed requirements and
standards.

This is a flexible framework that can be
customized and tailored to the unique needs

logistics company and the
environmentally conscious customer service
(see Figure 1).

*Planning of
loading/unloading
schedules,
personnel shifts

ePlanning the delivery

Planning of logistics
operations

= A key process that
includes planning
routes, transport,
storage capacity,
coordination with
suppliers

*Resource
planning for
order

processing

Receiving and
processing the
order

Execution of
logistic operations

ePlanning measures to
manage risks,
unforeseen situations

time, transfer
procedures to the

client
Delivery and transfer
to the client

Monitoring and
control
Feedback and
evaluation

sPlanning measures to
improve processes

based on analysis

Figure 1 - The role of planning in the main processes of customer service
Source: compiled by the authors

Planning is an integral part of the
successful management of any organization,
especially in the logistics sector, where
customer satisfaction and operational
efficiency are key factors. However, in today's
realities, companies must also consider the
impact of their activities on the environment
and implement appropriate methods to
minimize the negative impact on the
environment. Therefore, the process of
planning customer service in a logistics
company should include an environmental
component to achieve environmental
sustainability.

Environmental sustainability is an
approach aimed at integrating environmental
considerations into all aspects of an
organization's activities or processes. This
includes the minimization of the negative
impact on the environment, the rational use
of natural resources, and the introduction of
environmentally friendly technologies and
practices.  Environmental  sustainability
involves comprehensive consideration of
environmental factors at all stages of

planning, production, operation, and disposal
of products or services.

Achieving such environmental
sustainability requires careful planning and
implementation of relevant processes in the
company's activities. In the context of
environmentally oriented customer service in
a logistics company, the term "process" covers
the entire sequence of operations from the
customer's order to the delivery of goods or
services. This process should be planned and
carried out  taking into  account
environmental considerations and
minimizing the harmful impact on the
environment at each stage, forming a
comprehensive  planning  system  for
environmentally-oriented customer service of
the logistics company.

Given the importance of integrating
environmental factors at each stage of
planning to ensure the sustainable
development of the company, it is advisable
to apply a cyclical approach to planning
environmentally safe customer service, which
is depicted in Fig. 2.
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Determination of goals for
sustainable development and
minimization of the impact on

the environment

Monitoring and
assessment of
environmental indicators

Implementation of the plan
with an emphasis on
resource conservation

Development of alternative
strategies to reduce the
carbon footprint

Evaluation of alternatives
from the point of view of
environmental
sustainability

Choosing the most
environmentally friendly

strategy

Figure 2 - Planning cycle of environmentally-oriented customer service
Source: compiled according to the data [4]

This scheme determines not only the
sequence of actions in the cycle but also
emphasizes the environmental aspect for the
logistics company when planning customer
service, namely:

1. Setting objectives for sustainable
development and reducing environmental
impact. During this phase, the company sets
clear environmental goals and objectives that
it aims to achieve in its operations. These
include reducing emissions, optimizing
resource usage, and minimizing the
company's environmental footprint.

2. Exploring different approaches to
minimize the carbon footprint. This step
entails exploring and assessing various
methods, advancements, and resolutions that
can contribute to reducing carbon emissions
and the overall environmental impact in the
customer service process.

3. Considering different options based
on their impact on the environment. During
this stage, a thorough analysis and evaluation
of different strategies and approaches are
conducted to assess their potential impact on
the environment, costs, effectiveness, and
alignment with the company's environmental
objectives.

4. Exploring the most eco-conscious
approach. After a thorough assessment of the
options, the most ideal approach is selected,
prioritizing sustainable development
principles, and minimizing harm to the
environment.

5. Implementation of the plan with a
focus on conserving resources. The selected
approach is implemented, focusing on
optimizing resource utilization, reducing
waste, and implementing environmental
conservation measures. We also monitor and
assess environmental indicators.
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The cycle is repeated to continually
improve and find new, more effective
approaches to environmentally focused
customer service.

Such an iterative planning methodology
allows a logistics company to improve the
quality of customer service and integrate
environmental practices into its operations,
which meets the modern requirements of
sustainable  development and  social
responsibility of business.

The way companies plan their customer
service processes within this environmentally
conscious framework is central. To seamlessly
combine both elements without
compromising quality or efficiency; careful
planning becomes imperative.

Planning an environmentally conscious
customer service process requires a
fundamental revision of existing paradigms. It
begins by intertwining two often disparate
areas: the effectiveness of business
operations in the process of customer service
in supply chains and environmental initiatives
- to create a model in which these dimensions
are harmoniously combined rather than
contradicting each other, creating a
synergistic effect.

When developing a customer service
process for a logistics company with an
emphasis on the environment, it is important
to determine the principles of
environmentally oriented logistics service
planning:

1. Segment customers according to their
environmental service needs and adjust
logistics processes to effectively serve these
segments.

2. Review the sustainability of the
logistics system under the requirements of
sustainable development and profitability for
different customer segments.

3. Keep abreast of market trends and
effectively manage demand planning for
environmental services across the supply
chain to ensure accurate forecasts and
efficient resource allocation.

4. Effectively oversee environmental
procurement  practices to minimize

7-20
v.26 (2024)
https://smart-scm.org

environmental impact and optimize the cost-
effectiveness of materials and services.

5. Improving environmentally friendly
services that are more accessible to customers
and accelerating the transition to green
logistics practices.

6. Create a comprehensive
environmental strategy for the entire logistics
chain that improves the decision-making
process at different levels and offers a
transparent understanding of the movement
of products, services, and information, taking
into account environmental factors.

7. Utilize performance indicators that
cover the entire logistics chain to measure the
overall achievement of sustainability goals for
end users.

By implementing these principles, a
logistics company can effectively integrate
environmental factors into its planning
process and provide customers with the
highest level of environmental services.

Consequently, logistics companies must
take calculated risks to combine excellent
customer service with sustainable practices to
prepare for the environmentally conscious
consumer. This marks the beginning of a
transformational change as logistics
companies shift their priorities from
profitability to environmental awareness,
establishing mutually beneficial partnerships
with all  supply chain stakeholders.
Recognizing the synergistic effect of forming
an environmentally oriented customer
service, which leads to the transformation and
adaptation of the business model and
strategy of interaction with customers and
partners, a logistics company should
integrate innovative green technologies,
firstly, into its own business processes of
customer service, and secondly, involve
partners in the use of green technologies,
forming a green supply chain ecosystem.

Leading logistics companies act as
pioneers who shape the development trends
not only of their own company but also the
development trends of the entire logistics
industry. One such organization is DSV, a
logistics company that makes extensive use of
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advanced technologies, especially
environmentally friendly ones, to improve
customer service processes. The growing
importance of environmentally-oriented
technologies in today's world requires
studying their impact on supply chain
management and planning, as well as
appropriate adjustments. Therefore, there is a
need to introduce a system approach to the
environmentally oriented customer service
process of the company, which forms an end-
to-end vision of the use of green technologies
to ensure logistics service processes [35].

The proposed model of environmentally
oriented planning of customer service
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ANAGEMENT",

processes (see Figure 3) determines an
intricate logistics process in the company that
encompasses several phases of the
transportation of products from the source to
the ultimate receiver. The upper section
illustrates the overall sequence of stages:
planning, inbound (transportation to the
warehouse), storage, outbound (distribution),
and delivery to the destination. Each stage
includes a comprehensive account of the
specific processes involved, including cargo
pickup, customs clearance, warehousing,
order picking, and ultimate delivery to the
consumer.

) —
O
.
5
0 Inbound- Storage- Outbound
From Supplier
Collection & Forwarding Transpo'taﬂon Logistics & VAL Distribution
(Origin) (Inbound (Warehouse) {Ou‘lbound)
1. Pick-up 1. Air 1. Warehousing . Air
2. Cargo 2. Road 2. Picking & 2. Truck
consolidation ;... 3. Sea Aisport Packing Airport distribution
3. Customs
clearance YN/ DSV DSV Client
4. Shipment Control Control Control
bookinng Pre- Tower Tower Tower
advice (ASN) 3. Planning 3. Parcel (CEP
) ' booking &
5. Documentation 9 4. Sea (Short)
& Insurance Sonkct
5. Reverse
4. Docs &
Seaport Seaport Seaport
customs
| I | I
Micro satellites (for Faiberaited vt e Autonomous drones (last Smart robots (last meter
tracking) mile delivery) delivery)
| I | [
Electric trucks Digital twin warehouses Smart rodb;it\i(ef[\?;st meter Dismb"g;’.?\, (:;Iters for

| I
Hydrogen trucks
| I

Semi-autonomous trucks

Srnart glasses & wearables
(augmented reality)

Robotic pick and pack

Fully autonomous trucks

Digital cargo twins

Blockchain (supply chain

tracking)

Hybrid computing

platforms

Figure 3 - Model of environmentally oriented planning of customer service processes for
DSV company
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Source: compiled according to the data [2]

Furthermore, Figure 3 illustrates a range
of cutting-edge and environmentally
sustainable technologies that may be
implemented at every level of the logistics
chain to enhance both the efficiency and
ecological compatibility of the operations.

Transportation services include
completely autonomous and hydrogen-
powered trucks, and electric cars, as well as
asset-sharing and micromobility solutions.
Warehouses can employ automated and
digital replica warehouses, robotic picking
systems, augmented reality technology,
blockchain for tracking purposes, and hybrid
computing platforms.

The ultimate goal is to develop
autonomous drones, intelligent delivery
robots, and completely automated vehicles
for delivery. Advanced technologies,
including microsatellites, are also
demonstrated to track and monitor at every
level.

The proposed model provides a
comprehensive view of the logistics and
distribution process for DSV. The process
outlined covers the various stages involved in
managing the flow of goods, from receiving
them from suppliers to storing them,
distributing them, and ultimately delivering
them to the intended recipient.

The fundamental process flow s
illustrated above, showcasing the input,
storage, and output steps. Specific activities
are listed under each step, including pickup,
customs clearance, warehousing, and various
methods of transportation for final delivery,
such as air, truck, and parcel service.

The process starts with the initial phase of
Inbound logistics, which involves the
gathering and transportation of goods from
suppliers. During this stage, various
operations are carried out, including cargo
selection, consolidation, customs clearance,
shipment booking, and insurance.

Next comes the Storage stage, where the
focus is on showcasing a warehouse for the
temporary storage of goods.

The Outbound stage of the supply chain
focuses on the distribution and shipment of
goods to customers. This is where the process
of loading vehicles, planning routes, and
maintaining control occurs.

The last step involves delivering the
goods to the final recipient through different
methods such as air transportation, road
transport, or courier service.

Moreover, the developed model
demonstrates the potential for the
integration of advanced environmental
technologies at various stages of planning
customer service processes of a logistics
company with the help of innovative
technologies and environmentally friendly
solutions and defines the prospects for
providing logistics processes with "green"
technologies, such as fully autonomous
trucks, hydrogen/ electric trucks, micro-
mobility solutions, automated warehouses,
last-mile delivery drones, smart robots, digital
twins, blockchain for supply chain tracking
and hybrid computing platforms.

The model is aimed at researching the
integration of sustainable solutions into
various stages of the customer service process

to improve operational processes by
implementing appropriate green
technologies.

Thus, the  model provides a

comprehensive reflection of the modern
logistics  process, including promising
environmental  solutions to increase
efficiency, sustainability, and quality of
customer service. The model demonstrates
how the integration of advanced digital and
green technologies can revolutionize
conventional logistics operations, resulting in
a highly efficient and environmentally
sustainable supply chain.

Environmentally oriented planning of
customer service processes focuses the
logistics company on the effective use of the
investment in the development of "green"
technologies, which potentially leads to
performance improvements, competitive
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advantages, and reputational benefits, such
as:

1. Maximization of cost-effectiveness.
Green technologies can help improve
operational efficiency, leading to long-term
cost savings.

2. Improved reputation and increased
market share. As consumers become more
aware of the environmental impact of the
brands they support, companies that actively
participate in green initiatives can gain
significant market favor and contribute to
their success.

3. Future-proofing is critical in an ever-
changing global regulatory landscape. By
staying ahead of the curve and adopting new
rules early on, you can minimize any potential
disruptions.

4. Innovation catalyst. A strong focus on
the environment can inspire other creative
endeavors, leading to improvements in
previously unexplored methods of delivering
products and services.

Despite the optimistic appearance of this
landscape, it would be unwise to overlook the
possible challenges that lie ahead. The shift
towards more environmentally friendly
alternatives can present certain challenges,
resulting in several potential risks:

1) Investment Costs: Transition may
involve a substantial initial investment, often
necessitating significant changes to current
systems.

2) Technological complexity: Frequently,
the transition entails intricate operations that
necessitate specialized expertise that can be
challenging to identify and acquire.

3) Potential for Failure: Just like any new
system, there is always a possibility of
encountering challenges, whether it is related
to integration issues or falling short of
expectations.

4) Uncertainty surrounding regulations.
Similar to a financial advisor, firms aim to
adhere to existing legislation. However, the
presence of uncertain future changes poses
considerable risks that can negatively impact
ROI calculations.
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Based on the data studied and the
company's goals, investments in the
development of environmentally friendly
green technologies were proposed, which are
consistent with the company's future
forecasts and solve the problem. One of these
technologies is Power-to-X, which affects the
entire supply chain and is environmentally
sustainable, which is a decisive factor for
customers (see Fig. 4) [3].

DSV has a separate structural division for
the implementation of innovative projects -
the DSV Innovation Center. This dedicated
team monitors development trends and
technologies, collaborates with both internal
and external stakeholders, validates concepts,
develops financial business cases and
oversees projects across the network,
ensuring that DSV remains at the forefront of
industry advancements. It is the Innovation
Center that must develop a plan for the
implementation of environmental projects to
ensure customer service processes. In most
cases, these are infrastructure projects, the
implementation of which is determined by
the following factors:

1. Increasing attention to environmental
problems. Global concern about climate
change and environmental degradation has
led to a sharp increase in demand for
environmentally friendly goods and services.

2. Regulatory obligations in several
countries require companies to minimize
their impact on the environment,
encouraging logistics operators to make
green decisions.

3. Financial benefits. Green technology
can provide logistics service providers with
several economic benefits, including:

- reduction of energy and fuel costs;

- reduction of emissions of harmful
substances;

- increasing the company's reputation.

4. Efficiency and optimization of
processes can be achieved through the
implementation of "green" technologies,
such as autonomous flying drones and
manned vehicles. These technologies play a
critical role in improving delivery and
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warehouse operations, especially for logistics
organizations.
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- Producing synthetic fuels for autonomous and hydrogen trucks
- Producing hydrogen for refueling hydrogen trucks
- Heating/cooling warehouses using surplus renewable electricity

Figure 4 — DSV's logistics flow with the "Power-to-X" concept
Source: compiled according to the data [6]

5. DSV is transforming its operations by
integrating artificial intelligence and digital
platforms to increase productivity and
optimize mergers and acquisitions, thus
significantly transforming logistics processes.

6. Increase supply chain visibility: Using
digital technology to connect suppliers and
customers at every stage of the delivery
process can improve supply chain visibility,
which is a key aspect in today's world.

Based on SWOT analysis, which is
presented in Table 1, the most important
factors that should be taken into account
when planning, designing, and implementing
logistics infrastructure greening projects to
ensure an environmentally-oriented
customer service process are determined.

The SWOT analysis findings indicate that
the integration of "green" technology into the
operations of logistics provider DSV has
identified numerous strengths that may be
effectively applied. An optimal setting for
successful implementation is established by
the increasing demand for eco-friendly
products and services, legislative mandates to
reduce environmental impact, and the
financial benefits of green technology.
Moreover, DSV's history of pioneering
advancements, namely in the use of digital
platforms and artificial intelligence,
demonstrates its willingness to embrace
technological progress. Nevertheless, it is
necessary to take into account the
shortcomings of the project. To enhance the
success of an endeavor, it is important to take
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into account these aspects in both the
planning and execution stages. With its
strengths and future prospects, the project
has the capacity to establish dominancein the
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logistics and logistics infrastructure industry.
Nevertheless, it is crucial to anticipate and be
ready for any possible obstacles that can
occur.

Table 1 - Analysis of strengths and weaknesses of logistics infrastructure greening projects to
ensure an environmentally-oriented customer service process

Strengths

Weaknesses

1. DSV is a global logistics provider that sets trends in
environmentally friendly customer service.

2. Implementation of sustainable development strategy,
and sustainable development goals.

3. Development of a "green" supply chain strategy, and
implementation of "green" logistics services in the company's
business model.

4. Growing demand for "green" products and services
among the company's customers

5. Experience of DSV in implementing innovations,
including "green” projects

6. Dissemination of experience in the implementation of
"green" technologies, and involvement of partners who also
implement the goals of sustainable development.

1. Significant investments and resources for the
introduction of new "green" technologies.

2. Long payback period of "green" projects.

3. Risk of employees' rejection or non-
adaptation to new technologies.

Opportunities

Threats

1. Expanding the use of "green" technologies can increase
environmental responsibility and competitiveness.

2. Active innovation activities and the presence of the DSV
innovation center allow to remain at the forefront of the
industry.

1. The possibility of changes in legislation or
regulatory requirements regarding the use of
environmental technologies.

2. Competition and pressure to reduce costs can
become an obstacle to the effective adoption of

3. Improving the company's image

new technologies.
3. Unforeseen technological risks

Source: developed by the authors

The technology proposed to ensure the
environmental sustainability of logistics
processes for DSV is the implementation of
Power-to-X technology. The essence of the
technology is that excess electricity obtained
during periods of excess production of
renewable energy sources over consumption
is used to produce fuel (Power-to-Fuel),
hydrogen and methane (Power-to-Gas),
ammonia and methanol (Power) -to -Liquid)
or other chemicals.

Potentially, the introduction of such
technology for the DSV company is
promising, since it allows it to join the
ecosystem of the “Bringing the Era of
Electricity” concept, which describes a world

in which the main form of energy is
inexpensive and practically inexhaustible
electrical energy from renewable sources. The
key to implementation is comprehensive
electrification, networking, and automation
of all sectors of the economy and
infrastructure, that is, an ecosystem is formed
where the negative impact on the
environment is minimal.

Planning the implementation of
ecologically oriented technologies in a
logistics company requires a detailed
development of the work structure, which is
summarized in Table 2.
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Table 2 - Hierarchical structure of the project work on the implementation of "green"
technologies in the activities of the logistics provider

Igzt Activity Description
1 Preparatory stage
1 2 3
This stage involves defining strategic goals for
Determination of strategic goals for the | implementing "green" technologies in logistics activities,
1.1 | introduction of "green" technologies in | including reducing the carbon footprint, increasing
logistics activities resource efficiency, environmental improvement, and
enhancing competitiveness.
Market analysis of "green” technologies At this stage, an analysis of the market for "green"
1.2 technologies and Power-to-X is carried out in order to

and Power-to-X

determine the best solutions for the logistics provider.

Determining the amounts and types of

ldentify the volumes and types of energy that can be

1.3 | energy that can be converted using | converted using Power-to-X technology, aligning them
Power-to-X with the logistics provider's requirements.
Sianing an aareement with Power-to-X At this stage, an agreement is signed with the developers
1.4 gning g of Power-to-X technologies, in order to ensure the
technology developers . : .
implementation of the project.
2 | Risk and security management
21 |dentification of potential risks associated | Assess potential risks associated with implementing
' with the implementation of Power-to-X. [ Power-to-X technology.
29 Development and implementation of a | Create and execute a comprehensive risk management
' risk management plan. plan to mitigate identified risks.
3 Documentation and approval
: . Create technical documentation for Power-to-X
Development of technical documentation | . : : o
3.1 . . implementation, encompassing plans, specifications,
for Power-to-X implementation )
work schedules, and cost estimates.
39 Approval of plans and specifications | Plans and specifications using "green" technologies are
' using "green" technologies approved by the management of the logistics provider.
. , The plan of the territory for the placement of energy
3.3 Review and approval of the terrlf[ory plan equipment is reviewed and approved by the
for the placement of energy equipment - :
management of the logistics provider.
4 Financing and Investments
Develop a comprehensive financial plan detailing the
4.1 | Development of a financial plan costs and funding required for Power-to-X
implementation.
: : . The Power-to-X implementation project is financially
Financial approval of the project and - :
o approved by the management of the logistics provider,
42 | obtaining the necessary funds for . - . :
) . after which the logistics provider receives the necessary
implementation : . .
funds for the implementation of the project.
] Ordering equipment and materials
51 Creation of copies of technical plans and | Copies of technical plans and specifications are created
' specifications for future use.
52 | Choice of technology and suppliers Choose appropriate technology and suppliers for Power-

to-X equipment procurement.
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Ordering the necessary equipment for
energy conversion using Power-to-X
technology

5.3
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End of table 2
The necessary equipment for energy conversion using
the Power-to-X technology is being ordered from
suppliers.

6 Construction stage

Development of the work schedule and

A work schedule is developed and rates for construction

6.1 determination of rates for construction are determined.

6.2 Obta|'n.|ng. permlf[s for construction and Building permits are obtained and files are classified.
classification of files

6.3 Carrying out construction works and | Construction works and installation of energy equipment

installation of energy equipment

are being carried out.

7 Testing and Debugging

Conducting tests and checking the

Tests are conducted and the effectiveness of Power-to-

71 effectiveness of Power-to-X technology | X technology is verified.
72 | Integration with Existing Systems Lr;t;gerrile Power-to-X systems with existing logistics
Optimization of system operation taking | The operation of the system is optimized taking into
73 |. . :
into account the obtained results account the obtained results.
74 Obtaining the necessary certificates and | Acquire necessary certificates and operational permits

permits for operation

for the system's functionality.

8 Operation and monitoring

Starting the Power-to-X system and

At this stage, the Power-to-X system starts up and goes

8.1 transitioning to its full operation into full operation.
8.2 Definiton of the efficiency and | A system for monitoring the efficiency and environmental
' environmental impact monitoring system | impact of the Power-to-X system is being implemented.
. . Regular maintenance of the Power-to-X system is
Conducting regular maintenance and . . Y
8.3 carried out and opportunities for its improvement are

identifying opportunities for improvement

identified.

Source: developed by the author - T. Kisera

The implementation of innovative
projects of this type requires careful
development and implementation, therefore
the structure of works indicated in Table 2 is
only an approximate conceptual procedure
that can be adjusted according to changes in
the external and internal environment.

Conclusions. The logistics company's
customer service activities have a significant
negative impact on the environment, and to
ensure that the processes are carried out
using more environmentally friendly
technologies, the logistics company should
give priority to planning the implementation
of environmental principles and technologies

in the logistics and customer service
processes. The proposed model
demonstrates a comprehensive approach to
building a highly efficient and at the same
time environmentally sustainable logistics
system of the DSV company by integrating
innovative green energy technologies. This
fully corresponds to the current world trends
of decarbonization and helps to significantly
increase the competitive position of the
company in the market of ecologically
responsible logistics. This identifies new
directions for further research and
opportunities for creating "green" supply
chain ecosystems.
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TRANSPORT SYSTEM OF AZERBAIJAN:
WHAT'S HAPPENING NOW AND WHAT'S NEXT?

Bugayko Dmytro, Mirzayev Fuad Murvat, Garibli Gulgun Mushviq. Eynullazadeh Kazim.
“Transport system of Azerbaijan: what's happening now and what's next?” The article presents a
comprehensive analysis of the transformations that have occurred in Azerbaijan's transport sector over the past
decade, offering insights into the current state of the transport system. It is widely acknowledged that the
transport sector plays a pivotal role in enhancing a country's international recognition and strengthening its
global position. It follows that the advancement of this sector of the economy represents a fundamental
strategic objective for any state. The article reviews and analyses the current state of Azerbaijan's transport
system and the measures taken to improve it, as well as the investments made in this field. Furthermore, in
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consideration of Azerbaijan's current status as a transit nation, the article examined the transportation routes
of international corridors traversing the country and their operational efficiency. Also, the article presents a
comparative analysis of the cargo and passenger transportation potential of Azerbaijan's transport system over
the past decade across various modes of transportation. In order to ascertain the efficacy of the transportation
system, the final revenues and expenditures were subjected to analysis, resulting in the calculation of the profit
(or loss) for the various modes of transport.

Keywords: Azerbaijan's transport system, transport corridors, freight, passenger transportation,
transport infrastructure

byaaiiko [Jmumpo, Mip3zaee ®yad Mypeam, lapiébni 'yneyn Myuweik. EiiHynazade Kasim.
«TpancnopmHa cucmema A3epb6aiioxaHy: ujo eiobyeaemeca 3apas i wo 0ani?». Cmammsa
npedcmasniae KomnjaekcHul adania mpadcgopmauit, Axki 8i06yaUCA 8 MPAHCNOPMHOMY CeKmopi
AszepbalioxaHy 3a 0OCMAHHE 0ecaAMUIIMMA, NPONOHYIOYU PO3YMIHHA NOMOYHO20 CMAHY MPAHCNOPMHOI
cucmemu. 3a2asibHOBU3HAHO, WO MPAHCNOpMHUl cekmop 8idiepae K408y posb y ni0sUUeHHI
Mi>XHAPOOHO20 BU3HAHHSA KpAiHU Md 3MiyHeHHi 1i 2106a1bHoT no3uyii. 3 Yb0o20 8UNTUBAE, WO PO38UMOK Ub020
CeKmopa exkoHOMIKU € ¢hyHOamMeHMAbHOW cmpamezidyHol Memoto 6yOb-Akoi Odepxasu. Y cmammi
p0327A0dEMbCA MA AHABYEMbCA NOMOYHULU CMAH MPAHCNOPMHOI cucmemu A3epbalioxaHy ma 3axoou,
8XXumi 0717 ii NOKpaweHHA, a MAkox iHeecmuuyii, 3pobneri 8 il 2anysi. Kpim mozo, 3 02140y Ha nomo4Hul
cmamyc A3epbalioxaHy sK MpaH3umdoi depxasu, y cmammi 00C/iOXeHO MpPAaHcnopmHi mapuwpymu
MiXXHApPOOHUX KOpuoopis, WO Npoxo0smo uepe3 KpdiHy, ma ix egpekmusHicmob. Takox y cmammi
npedcmasnieHo NopisHAAbHUU GHANI3 BAHMAXO0-NACAXUPCLKO20 NOMeHYiany mpaHcnopmHoi cucmemu
A3zepbalioxaHy 3a 0CMaHHe 0ecaAmMuimms pisHUMU 8udamu mpaHcnopmy. [l mozo, wob nepekoHamucs 8
ehekmusHOCMi MpPAaHCNOpMHoOi cucmemu, KiHYesi 0oxodu ma seumpamu 6ynu niodaHi adanisy, 8
pe3ysibmami AK020 po3paxo8aHo npubymok (a6o 36umok) 0718 pi3HuUx 8udie mpaHcnopmy.

Knwuoei cnoea: TtpaHcnopTHa cuctema AsepbanpaHy, TPaHCMOPTHI KOpuaopw, BaHTaXHi,
naca)kMpCbKi NepeBe3eHHs, TpaHCNOpPTHa iHbpacTpyKTypa..

transportation and passenger transportation,
the obtained incomes and incurred expenses

Introduction. The term "transport" is
used to describe a service area that ensures

the transportation of people and cargo from
one place to another. The transport sector
occupies a distinctive position in the rapid
and comprehensive development of the
country's economy. The primary objective of
the transport sector is to facilitate the safe,
expedient, and cost-effective movement of
goods and people [1]. In order to achieve this
objective, it is essential that each country's
transport system is effectively established.
The term "transport system" is used to
describe the collective set of different types of
transport and transport infrastructure,
regardless of the form of ownership and
subordination.

The current state of the transport system
of the Republic of Azerbaijan was investigated
in detail in the conducted research.
Furthermore, the volumes of both cargo

were comparatively analysed by means of
economic-statistical methods for various
types of transport. The principal objective of
the research is to document the changes that
have occurred in Azerbaijan's transport sector
over the past decade and to identify potential
future developments. In the course of the
investigation, the official data provided by the
State Statistics Committee of the Republic of
Azerbaijan, Azerbaijan Railways CJSC, Baku
Metro CJSC, AZAL CJSC, "Baku International
Sea Trade Port" CJSC and other relevant
institutions were used as the basis for analysis.

The role of the transport system in the
economy of Azerbaijan. The advancement
of the transport system is of significant
consequence for the Republic of Azerbaijan.
The experience of developed countries
demonstrates that the modern transport
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system, which plays a pivotal role in the
expansion of economic relations between
countries worldwide and the acceleration of
integrative processes, has become a primary
component of the national economy.

The transport system of Azerbaijan is a
comprehensive network that encompasses all
existing modes of transportation and
facilitates interaction between them.

Railway transport constitutes an integral
component of the transport system. Railway
transport plays an integral role in the
transport system of Azerbaijan. This mode of
transportation is primarily utilized for the
conveyance of substantial volumes of cargo,
including that destined for transshipment [2].
The most transported cargo by railway
includes oil products, grain, chemical and
mineral fertilisers, building materials, ferrous
metals, coal and other types of cargo.
Additionally, a portion of the country's
domestic  passenger transportation s
conducted via rail. Railway transport in
Azerbaijan is wholly owned by the state.

Thefield of road transport is a significant
aspect of the transportation sector in
Azerbaijan. In Azerbaijan, road transport is
primarily employed for the conveyance of
both passengers and short-haul cargo. In the
transport system of Azerbaijan, road transport
plays the dominant role in both the
movement of passengers and the
transportation of goods. This is primarily due
to the fact that the country's territory is
relatively limited, thereby rendering road
transport a more efficient mode of
transportation than other forms of transport.

The primary function of sea transport is
the conveyance of transit cargo. Given the
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relatively slow pace of travel associated with
this mode of transportation, it is not a
prominent contributor to the field of
passenger transportation. The majority of
coal, oil and oil products, and vehicles are
transported by sea. The state also exercises
control over maritime transport in Azerbaijan.

The field of air transport is a distinct and
specialized area of study. Air transport is
distinguished from other modes of
transportation by two key characteristics:
high speed and safety. In other words, this
mode of transportation allows for the
expedient delivery of cargo and passengers to
any location worldwide. In Azerbaijan, the
state is responsible for the provision of
passenger air transportation, while the
operation of cargo flights is outsourced to a
private airline. It is crucial to recognise that
the civil aviation enterprises in Azerbaijan are
fully compliant with the standards set forth by
the International Civil Aviation Organization
(ICAO) [3].

The transportation of goods and
materials via pipeline is another key aspect of
the country's logistics infrastructure. The
advancement of pipeline transport in
Azerbaijan is inextricably linked to the growth
of the oil and gas industry. Pipeline transport
is fully state-owned.

In 2023, Azerbaijan's gross domestic
product (GDP) grew by 1.1 percent, reaching
123,0 billion manats. Transport and storage
contributed 7637,0 million manats, or 6,2
percent of GDP, to this growth. This
represents a 0,2 percent increase from the
previous year (Graph 1) [4].
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The structure of GDP produced in Azerbaijan in 2023
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Figure 1 — The structure of GDP produced in Azerbaijan in 2023
Source: Compiled by the authors based on the data of the State Statistics Committee of the Republic of
Azerbaijan

The 2023 state budget of the Republic of
Azerbaijan allocated a total of 366 million
manats to the transport sector. In 2022, the
figure was 217 million manats. The 68%
increase in funds allocated to the transport
sector is indicative of the government's
heightened attention to this area [5].

In the 2019 Global Competitiveness Index
published by the Davos Economic Forum,
Azerbaijan was ranked 11th among 141
countries in terms of the efficiency of railway
services, 12th in terms of the efficiency of air
transport services, 25th in terms of the
efficiency of seaport services, and 27th in
terms of the quality of road infrastructure [6].

In recent years, a considerable number of

infrastructure projects and social
programmes have been initiated in
Azerbaijan. These include initiatives

pertaining to the reconstruction of road
infrastructure, which is regarded as a crucial
component of social infrastructure. The

construction of new infrastructure and the
substantial  refurbishment of existing
infrastructure  have been  successfully
pursued. Additionally, a road and transport
infrastructure that meets contemporary
standards is being constructed in territories
liberated from occupation as part of a
comprehensive construction project.

So, only in these areas during the last 4
years:

« A new road, the Fuzuli-Shusha
highway (also known as the Zafar Road),
measuring 101 km in length, has been
constructed and is now in use;

+ The Zangilan-Horadiz highway, which
is 24 km in length and comprises four to six
lanes, is currently under construction;

« The construction of the Hadrut-
Jabrayil-Shukurbeyli highway, with a length
of 39,7 km, is nearing completion;
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The 44,5 km long Barda-Aghdam
highway was constructed and subsequently
brought into use;

« The restoration of the Tartar-Chayli-
Suguvushan-Talish highway, which spans a
distance of 29 kilometres, was completed;

The construction of the Horadiz-
Aghband railway line, which spans 100
kilometers, has reached a point where 45% of
the planned works have been completed;

The Barda-Aghdam railway project has
reached a significant milestone, with 90% of
the works already completed;

« The construction of new airports in
Fuzuli and Zangilan has resulted in their
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subsequent
operationalization;

« The construction of a new terminal at
Lachin airport is currently in progress [71].

The implementation of these projects
necessitates a substantial capital investment.
In Azerbaijan, the majority of funding for
transport infrastructure projects is sourced
from internal investments. Consequently,
97,5% (equivalent to 4.500,3 million manats)
of the capital invested in 2022 can be
attributed to domestic sources, while the
remaining 2,5% (113,1 million manats) can be
classified as foreign investment.

inauguration and

Table 1 — Investments directed to the transport sector in Azerbaijan

Investments directed to the transport sector in Azerbaijan, million manats

2018 2019 2020 2021 2022
Total 1.922,8 |2.189,2 |2.091,6 |2.857,3 |4.6134
Railway transport 71 1,2 1,2 0,4 0,1
Road transport 129,8 235,8 266,8 109,2 108,6
Pipeline 168,3 140,5 121,8 57,3 99,8
Water transport 115,4 98,4 53,3 40,3 31,5
Air transport 39,4 33,7 109,7 1471 89,3
Warehouse economy and auxiliary transport 1.462,8 11.679,6 |1.5388 |2503,0 |4.284,1
activities

Source: Compiled by the authors based on the data of the State Statistics Committee of the Republic of
Azerbaijan

Table 1 presents a quantitative analysis of
the investment volume in the transport sector
over the period 2018-2022. As can be seen
from the table, the majority of funds directed
to this sector in recent times have been
invested in warehousing and auxiliary
transport activities. In 2018 and 2019, 76% of
funds were invested in this area, while in 2020
this figure was 73,5%. In both 2021 and 2022,
the proportion of funds invested in this sector
reached 87,6% and 92,9% respectively. This
illustrates the prioritisation of infrastructure
development within the country.

Azerbaijan as part of the
international transport system.

Azerbaijan's status as a transit country is
reinforced by its favourable geographical
position and the efficacy of the policies

implemented to facilitate transit.
Consequently, as a consequence of the
sustained and strategic decisions taken many
years ago to enhance the transport
infrastructure in Azerbaijan, the country is
now equipped to undertake any form of
transportation, to receive, store and dispatch
all types of cargo. Consequently, Azerbaijan,
situated at the confluence of international
transport routes, has emerged as a dominant
player within the region.

The data provided by the State Statistics
Committee of the Republic of Azerbaijan
indicates that during the initial three-month
period of 2024, 3.607,4 thousand tons,
representing 45,2 percent of the total cargo
transported  through the designated
transport corridors, was transported via
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railway. Road transport accounted for 2.527,5
thousand tons, or 31,7 percent, while sea
transport accounted for 1.845,7 thousand
tons, or 23,1 percent. A total of 60,2 percent,
or 4.808,0 thousand tons, of these cargoes
were classified as transit cargo.

North-South Transport Corridor. The
North-South International Transport Corridor
was established on 12 September 2000,
following the signing of an agreement
between the governments of Russia, Iran and
India [8]. The Republic of Azerbaijan
subsequently ratified this agreement in
accordance with the provisions set out in the
Law of the Republic of Azerbaijan on joining
the “North-South” International Transport
Corridor Agreement, which was enacted on
20 September 2005 [9].
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The North-South transport corridor is
designed primarily for the delivery of goods
from India and the Iranian Gulf region to
Russia, Western Europe, the Baltic and
Scandinavian countries. Map 1 illustrates that
this corridor offers a significant advantage
over other routes in terms of transit distance
and transit time, which are reduced by two to
three times. The North-South Transport
Corridor allows for a reduction in transit time
from 45 to 60 days to 20 to 25 days, when
compared to other routes that involve the
Persian Gulf, the Indian Ocean, the Suez Canal,
the Mediterranean Sea and the Baltic Sea [10].

Route: Europe-Russia-Azerbaijan-Iran-
Persian Gulf-India

Russian Federation

Kazakhstan

Mongolia

ERGC e

Pacific
Ocean

India
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. Azerbaijan
0 ... Rainays

Figure 2 — North-South Transport Corridor
Source: https://freight.ady.az/beynelxalq-dehlizler/simal-cenub-neqliyyat-dehlizi

The North-South transport corridor has 3
main routes:

Western Route. The route designated as
the “West” route, which traverses Russia and
Azerbaijan along the western coast of the
Caspian Sea, spans approximately 5,100 km
and offers the most optimal connectivity with

the railways and highways of the South
Caucasus.

Trans-caspian route. The distance
traversed by the Trans-Caspian route across
the Caspian Sea is approximately 4,900 km.

Eastern Route. The eastern coast of the
Caspian Sea is traversed by the “East” route,
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which passes through Kazakhstan and
Turkmenistan. This route is approximately
6,100 km in length [11].

In the period between January and March
2024, the volume of cargo transported
through this corridor was 2.432,1 thousand
tons [4].

East-West Transport Corridor

The East-West (Middle Corridor) or Trans-
Caspian International Transport Route (TCITR)
is a key conduit for the movement of goods
from China to Turkey and, subsequently, to
European Union countries, and vice versa
(Map 2). The corridor was established in 2014
with the participation of the railway, shipping
and port administrations of Azerbaijan,
Georgia, Kazakhstan, Ukraine and Turkey. The
average transit time for a train travelling along
this corridor from China to Europe is 10-12
days. This constitutes one of the principal
advantages of the transport corridor [10].

Cargo is transported to Europe via the
Middle Corridor in two distinct directions:

1. The route traverses the ports of Poti
and Batumi in Georgia;
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2. The route is traversed by the Baku-
Thilisi-Kars railway.

The Baku-Thbilisi-Kars project, which was
initiated by Azerbaijan, has the objective of
increasing the volume of transit operations by
reducing the costs of cargo transportation
through the Middle Corridor. The "Karabakh
Declaration" was signed by the member
states of the 2024 Organization of Turkic
States with the objective of reinforcing
regional integration through the Trans-
Caspian International Transport Route,
optimising transport operations and customs
procedures, and guaranteeing the rapid
digitisation of processes. The document
addresses a number of key issues, including
the modernisation of the Baku-Tbilisi-Kars
railway line, the restoration of the extensive
energy potential in the Turkic states, the
project of mutual coordination of Azerbaijan-
Kazakhstan-Uzbekistan energy systems, and
numerous other matters. Collectively, these
elements illustrate the potential and
advantages of Azerbaijan as a transport and
logistics network [12].

Route: China-Kazakhstan-Caspian Sea-
Azerbaijan-Georgia-Turkey/Black Sea-Europe

Russian Federation

Mengolia

,,,,,,

Pacific
Ocean

India
oo

Azerbaijon
Railways

Figure 3 — East-West Transport Corridor J
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Source: https://freight.ady.az/beynelxalg-dehlizler/serq-qerb-neqliyyat-dehlizi

As of 2020, the regular shipping of
containers from Turkey to China across the
Middle Corridor is conducted on a biweekly
basis. In 2023, the volume of cargo
transported through this corridor reached
2,75 million tons, representing an 86%
increase compared to the previous year. In the
initial three-month period of 2024, the
volume of cargo transported via the East-
West transport corridor was recorded at
3.763,3 thousand tons.

TRACECA (Europe-Caucasus-Asia
Transport Corridor)
The Trans-European Transport

Consortium (TRACECA) is an East-West
corridor created by member countries under
the leadership of the European Union (EU)

with the objective of connecting the
countries of the Commonwealth of
Independent States to Europe through the
Caucasus or the Black Sea. The decision to
implement the TRACECA project was made at
a conference held in Brussels in May 1993 [13].
The TRACECA initiative is viewed as a means
of restoring the historic Silk Road, one of the
world's oldest trade routes.

In 2022, the volume of cargo transported
in the Azerbaijani section of the Europe-
Caucasus-Asia transport corridor reached
51.420,6 thousand tons, while the cargo
turnover reached 12.648,9 million tons-km.
These figures represent a 29,8 percent and
31,9 percent increase, respectively, compared
to the same period of the previous year [4].

TRACECA (Azerbaijan part) cargo transportation (thousand tons)
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Figure 4 — TRACECA (Azerbaijan part) cargo transportation (thousand tons)
Source: Compiled by the authors based on the data of the State Statistics Committee of the Republic of
Azerbaijan

As illustrated in Chart 2, the greatest
quantity of cargo was transported through
this corridor between 2018 and 2022, with the
highest volume occurring in 2019. It is
important to acknowledge that the volume of
transportation, particularly in the context of

road transport, has experienced a notable
decline during the course of the ongoing
pandemic. This can be attributed to the
closure of the land borders between the
countries during that period. In 2022, 54,4% of
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the total cargo was transported by road,
32,7% by rail, and 12.9% by sea.

The mean proportion of cargo
transported through the corridor that is
transit cargo is 21%. Consequently, 26,5
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percent, or 13.634,6 thousand tons, of the
transported goods in 2022 were transit
cargoes.

TRACECA (Azerbaijan part) transit cargo transportation (thousand tons)
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Figure 5 — TRACECA (Azerbaijan part) transit cargo transportation (thousand tons)
Source: Compiled by the authors based on the data of the State Statistics Committee of the Republic of
Azerbaijan

As illustrated in Chart 3, the predominant
modes of transit cargo transportation
through TRACECA are rail and sea transport.
The proportion of transit cargo among all
cargo transported along the corridor
increased by 8,8% between 2018 and 2022.
The most substantial growth was observed in
railway transportation. Consequently, over
the course of five years, the proportion of
transit cargo among all railway cargo
transported increased by 20,2%. The majority
of cargo transported by sea is transit cargo.

North-West Transport Corridor

The establishment of the North-West
transport corridor was made feasible by the
inauguration of the Baku-Tbilisi-Kars railway
in 2017. The North-West transport corridor
has been designed for the implementation of
increased cargo transportation, primarily
between Turkey and Russia, through the
Baku-Tbilisi-Kars railway. (Map 3)
Furthermore, the North-West transport
corridor facilitates the transportation of
Russian-made coal and grain cargo to Turkey
by the Baku-Thbilisi-Kars railway [10].

Route: Russia-Azerbaijan-Georgia-
Turkey-Europe
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Figure 6 — North-West Transport Corridor
Source: https://freight.ady.az/beynelxalg-dehlizler/simal-qerb-neqliyyat-dehlizi

As indicated by the data provided by the
State Statistics Committee of the Republic of
Azerbaijan, the volume of cargo transported
through the North-West transport corridor
during the period between January and
March 2024 was 1.698,9 thousand tons.

South-West Transport Corridor

The decision to create the South-West
transport corridor was taken at the beginning
of 2016. The South-West transport corridor is
designed to facilitate the movement of goods
from India, primarily from the ports of
Mumbai and Navi Mumbai, to Europe, with
destinations including Rotterdam, the Baltic
Sea, Northern Europe, and Russia. The route
also allows for the return journey, passing
through the territories of Iran, Azerbaijan,
Georgia, and Ukraine (Map 4). The
establishment of the South-West Corridor will

facilitate the development of new
opportunities for the transportation of goods,
ensuring the implementation of a secure,
expedient and consistent pricing structure.
The principal advantage of the South-
West Corridor in comparison to alternative
routes, particularly the maritime route via the
Suez Canal, is the relatively short transit
distance and the potential for significant time
savings, up to approximately three times the
original duration. Therefore, the estimated
transit time for sea transportation from the
Persian Gulf and India to Europe is
approximately 35-37 days. It is anticipated
that this period will be reduced to 10-12 days
in the future via the South-West Corridor [10].
Route: India-Persian Gulf-lran-
Azerbaijan-Georgia-Turkey/Black Sea-Europe
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Figure 7 — South-West Transport Corridor
Source: https://freight.ady.az/beynelxalq-dehlizler/cenub-qgerb-neqliyyat-dehlizi

It is worthy of note that during the initial
three-month period of 2024, the volume of
cargo transported via the South-West
transport corridor reached 86,3 thousand
tons. The completion of the North-South
corridor, as well as the full utilisation of the
potential of the South-West corridor, is
contingent upon the construction of the
Rasht-Astara and Qazvin-Rasht railway lines.
The expeditious construction of these lines is
of great consequence with respect to the
attraction of Indian transported goods to the
South-West Corridor, which will traverse
Azerbaijan under more favourable conditions.

Cargo and passenger transportation
potential of Azerbaijan transport system

In light of the prevailing political and
economic circumstances on the global stage,
the enhancement of Azerbaijan's regional
standing has become increasingly evident.
The progression of international
transportation initiatives through the

country's territory has consequently garnered
heightened attention to the nation's
transport system. In light of the
aforementioned considerations, it is of
paramount importance to undertake a
comprehensive study and evaluation of the
current cargo and passenger transportation
potential of Azerbaijan.

Freight. In the year 2023, the volume of
cargo transported in Azerbaijan exhibited a
5,3 percent increase relative to the preceding
year. In the same year, economic entities
operating in the transport sector were
responsible for the transportation of 230,2
million tons of cargo. Cargo transportation by
sea accounted for 3,9% of the total, while
railways handled 7,9%. Air transportation was
negligible at 0,1%, while road transport and
pipelines accounted for 58,4% and 29,7% of
the total, respectively (Fig 8).
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Volume of cargo transportation in Azerbaijan in 2023 (%)
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Figure 8 - Volume of cargo transportation by means of transport in 2023 (in %)
Source: Compiled by the authors based on the data of the State Statistics Committee of the Republic of
Azerbaijan

In the year 2023, the volume of cargo Furthermore, the specific weight of this sector
transported by vehicles belonging to the non- in the total volume of transported goods was
state sector increased by 5,4 percent. 78,2 percent.

Freight (thousand tons)

160000
150000
140000
130000
120000
110000
100000
90000
80000
70000
60000
50000
40000
30000

20000 N —- P — e

0
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

=@-\Nater fransport ~ ==®==Railway transport Air transport Pipeline  ==@==Road transport

Figure 9 — The volume of cargo transported in the transport sector
Source: Compiled by the authors based on the data of the State Statistics Committee of the Republic of
Azerbaijan
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Figure 9 illustrates the volume of cargo
transported by various modes of
transportation in Azerbaijan between 2013
and 2023. As can be observed from the graph,
there has been a notable increase in pipeline
transportation in recent times. This may be
particularly associated with the observed
increase in gas exports. Consequently, 90,9%
of exported goods in 2022 and 89,7% in 2023
were transported by pipeline. In 2023, 134,2
million tons of cargo were transported by
road, representing the largest specific weight
in the volume of transportation in the
transport sector. This figure represents a 6,5%
increase compared to the previous year. The
greatest volume of transportation of this type
was recorded in 2019. The volume of road
freight declined by 28% in 2020 as a
consequence of the restrictions imposed
during the global pandemic. In the period
following the pandemic, there has been a
further increase. Despite the relatively minor
role played by air transport in the context of
global cargo transportation, with a market
share of approximately 1%, there has been a
notable increase in the volume of cargo
transported by this mode of transportation
over the past decade, with a growth rate
exceeding twofold. A reduction in the volume
of railway transportation is evident.
Consequently, in 2023, 18,3 million tons of
cargo were transported, representing a 2,6%
decline compared to the preceding year.
During this period, the greatest volume of
cargo was transported by sea in 2013. Despite
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the intermittent decline in maritime freight
volumes, a recent upward trend has been
discernible. In 2023, the volume of cargo
transported by sea reached 9.010,8 thousand
tons, representing a 19,8% increase
compared to the previous year. The principal
factor contributing to this is the growth in the
volume of cargo transported via the Middle
Corridor. It is noteworthy that 54,4% of the
cargo transported by this mode of
transportation was oil and oil products.

Passenger transport. In the year 2023,
there was an 18,7% increase in the number of
passengers transported in comparison to the
preceding year. In the same year, the total
number of passengers transported by the
various transport enterprises was 1.923,6
million. The majority of passengers (88,1%)
were transported by road, while 11,4% were
conveyed by metropolitan (subway), with the
remainder utilising alternative modes of
transport. Furthermore, the statistical data
indicates that the majority of passenger
transportation in Azerbaijan is conducted via
road and metropolitan transportation.

The construction of a metropolitan
railway system is typically undertaken in
urban areas with a population of over one
million. In the country of Azerbaijan, the
metropolitan is currently only operational in
the capital city of Baku. It is the inaugural
metropolitan system in Turkey and the Islamic
countries of the Middle East [14].
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Figure 10 — Conceptual development scheme of Baku metropolitan (subway) lines
Source: https://metro.gov.az/az/page/xetlerimiz/konseptual-sxem

The number of passengers transported by Baku metropolitan (million people)
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Figure 11 — Number of passengers transported by Baku metropolitan (million people)
Source: Compiled by the authors based on the data of the State Statistics Committee of the Republic of
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Figure 11 illustrates the total number of
passengers transported by the Baku
metropolitan system over the period 2013-
2023. Over the course of the observed period,
the total number of passengers transported
by metropolitan has increased by 6,2%. The
data presented in the graph clearly indicates
that the highest number of passengers were
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transported in 2019 (236,7 million), while the
lowest number of passengers were
transported in 2020 (74,4 million).

The majority of passenger transportation
by road is by bus and taxi. In 2023, 94,4% of
passengers utilized the services of buses,
while 5,6% utilized the services of passenger
taxis.

Number of passengers transported by road transport in Azerbaijan (million people)
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Figure 12 — The number of passengers transported by road transport in Azerbaijan (million
people)
Source: Compiled by the authors based on the data of the State Statistics Committee of the Republic of
Azerbaijan

Figure 12 illustrates the total number of
passengers transported by road in Azerbaijan
from 2013 to 2023. From 2013 to 2023, the
number of passengers transported by bus
exhibited an 8,2% increase. The number of
passengers transported by taxi increased by
67,1%. The greatest number of passengers
were transported by road in 2019 (1.813,3
million in total), while the lowest number
were transported in 2020 (1.100,2 million in
total). In 2019, the greatest number of
passengers were transported by bus (1.740,8
million), while in 2023, the greatest number
were transported by taxi (94,9 million). From

the seventh point on the graph, it is evident
that the bus is the most utilised form of public
transportation for both intra-city and inter-
city travel in Azerbaijan. There has been a
notable surge in interest in taxis since 2020,
which coincides with the period of the
pandemic.

As illustrated in Graphs 6 and 7, the
volume of passenger transportation in
Azerbaijan has yet to reach the level recorded
in 2019 during the post-pandemic period.
One of the factors contributing to the decline
in public transportation usage is the
preference of a portion of the population for
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private vehicles. This situation is a
consequence of the limitations imposed on
public transportation, particularly during the
pandemic. According to data from the State
Statistics Committee of the Republic of
Azerbaijan, the number of private passenger
cars imported into the country in 2021
increased by 72,4%, reaching 76.348 units. In
total, 264.087 private passenger cars were
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imported into Azerbaijan from abroad
between 2020 and 2023.
Additionally, railway, air and sea

transport are utilised for the transportation of
passengers over relatively long distances.
Although the contribution of these modes of
transport to passenger transportation is
relatively minor, their role is nevertheless
significant.

Table 2 — Passenger transportation in the transport sector of Azerbaijan (thousand people)

Passenger transportation in the transport sector of Azerbaijan (thousand people)
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Railway 2508 | 2517 | 1883 | 1978 | 2490 | 2841 | 3850 | 2124 | 2826 | 5137 | 7108
transport
Water 14 15 9 20 17 16 22 20 18 21 24
transport
Air transport 1664 | 1788 | 1818 | 1980 | 2359 | 2399 | 2704 578 1133 | 2254 | 2912

Source: Compiled by the authors based on the data of the State Statistics Committee of the Republic of

Azerbaijan

Table 2 presents the data on the number
of passengers transported by sea, air, and rail.
As per the schedule, the number of
passengers transported by railway has been
observed in recent times. Consequently, in
2023, there was an increase of 38,4% in the
number of passengers transported. As
reported by Azerbaijan Railways CJSC,
international passenger transportation via
this mode of transport has been suspended
since the second quarter of 2020.
Nevertheless, there was an increase of
approximately 26,5% in the number of
passengers transported to suburban and
domestic destinations. Despite the lower
demand for sea transport compared to other
modes of transportation, the volume of
passenger transportation via this mode
increased by 10,7% in 2023. For passengers
undertaking long-distance  travel, air
transport is the preferred mode of
transportation. In the period following the

pandemic, the volume of passenger
transportation by this mode of transport also
increased. Consequently, in 2023, 2.911,8
thousand passengers, representing a 29,2%
increase over the previous year, were
transported by air. The overwhelming
majority of this transportation, 99,9%, was
carried out by state-owned aircraft, while the
remaining 0,1% was facilitated by private
enterprise.

Profitability of Azerbaijan transport
system. In examining the transport system of
the Republic of Azerbaijan, it is essential to
assess the efficiency with which it operates. It
is established that the revenue streams for the
various modes of transport are derived from
service fees paid by passengers or shippers.
Chart 8illustrates the revenue generated from
transportation in the Azerbaijani transport
sector between 2013 and 2022.
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Income from transportation in Azerbaijan (thousand manats)
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Figure 13 - Income from transportation in the transport sector of Azerbaijan
Source: Compiled by the authors based on the data of the State Statistics Committee of the Republic of
Azerbaijan

As illustrated in Chart 8, revenues from
transportation have demonstrated growth
over time, with the exception of 2020. The
most substantial increase was observed in
2022. Consequently, the income generated in
the current year increased by 25,1% in
comparison to the preceding year, reaching a
total of 10.873.130 thousand manats. During
this period, a notable increase was observed,
particularly in the areas of air and pipeline
transport. The revenue generated from air
transport, which is the most expensive form of
transportation, has increased by a factor of six
or more over the course of nine years. As
indicated by the data provided by the State
Statistics Committee, 74,3% of the revenues
generated by this mode of transportation
were derived from the transportation of
cargo, while 25,7% were derived from the
transportation of passengers. In light of the
pivotal role of the oil and gas sector in the
Azerbaijani economy, it is evident that the
revenues generated by pipeline transport
hold a considerable specific weight. Over the

past period, there has been a 40,6% increase
in revenues derived from pipeline operations.
By 2019, the income generated from the
transportation of goods to Azerbaijan via oil
pipelines was greater, but in recent times, the
income from the transportation of goods via
gas pipelines has exceeded that from oil
pipelines. Consequently, 34,7% of the
revenues generated from pipeline
transportation in 2022 were derived from oil
pipelines, while 65,3% were derived from gas
pipelines. The highest revenue for road
transport was recorded in 2019. In 2020, the
decline in revenue resulting from the
reduction in demand for transportation
services during the pandemic also
contributed to this overall decrease. However,
the overall revenues for road transport
exhibited a 459% increase during the
analysed period. In 2022, the revenues for rail
and maritime transport demonstrated a
40,1% and 39,3% growth, respectively, in
comparison to the previous year. Among the
revenues obtained from transportation, the
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metropolitan has the least specific weight.
Despite an increase in demand for the
metropolitan in the post-pandemic period,
the income generated for this mode of
transport is insufficient to cover the costs
incurred.

The primary expenditure categories
within the transportation sector are energy
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costs and labour expenses. At the present
time, research is being conducted with the
specific objective of reducing these costs.
Graph 9 illustrates the financial outlay
associated with the transportation of goods
and people in Azerbaijan between 2013 and
2022.

Transportation costs (thousand manats)
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Figure 14 — Costs incurred for transportation in the transport sector in Azerbaijan
Source: Compiled by the authors based on the data of the State Statistics Committee of the Republic of
Azerbaijan

As evidenced by Chart 9, the
transportation sector has witnessed a gradual
escalation in costs over the course of the 2013
to 2022 period. The most substantial increase
was observed in 2022. Consequently, the
financial outlay on transportation in 2022 was
30% greater than that of the preceding year.
During the period under review, there was a
notable rise in expenditure on air transport.
Similarly, there has been a marked increase in
costs, with a more than sixfold increase
observed over the period in question. The
majority of the costs, amounting to 70,6% of
the total, were incurred in the context of
cargo transportation, while the remaining
294% were attributed to passenger

transportation. It is evident that the financial
outlay associated with pipeline
transportation has risen in the period
subsequent to 2020. Consequently, in 2021,
the costs associated with this mode of
transportation increased by a factor of two or
more. In 2022, there was a 13,4% increase in
comparison to the preceding year. The
highest costs associated with road transport
were incurred in 2018. In the subsequent year,
costs exhibited a 5,5% decline. Given the
observed increase in both revenue and
transportation volume in 2019, it can be
posited that road transport operated in an
efficient manner during that period. During
this period, the greatest expenditure was
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incurred on railway transport in 2017. The
financial outlay associated with the
transportation of this particular commodity
exhibited an increase 0f 9,3%in 2022. A recent
increase has been observed in the costs
associated with maritime and metropolitan
transportation. Consequently, the costs of
transportation by sea and metropolitan
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transport increased by 26,4% and 19%,
respectively, in 2022.

It is possible to ascertain the profitability
of different modes of transport by calculating
the income generated from transportation in
Azerbaijan and comparing it to the costs
incurred for these transportation services.

Table 3 — Profit (loss) indicators in transportation by means of transport in Azerbaijan

Profit (loss) indicators for transportation by means of transport in Azerbaijan (thousand manats)
Railway Water Air Road

transport transport transport Pipeline transport Subway
2013 76860 (9595) 101173 1003330 565095 (67697)
2014 12552 (16690) 67599 1076697 604352 (56733)
2015 30101 (60827) 17636 1300041 643051 (60840)
2016 (64966) (13864) 78914 1656331 656992 (115766)
2017 (181148) 17331 20843 1784999 639385 (60678)
2018 (52586) (4110) (120914) 1879106 682729 (54814)
2019 (40924) 10851 124140 1855181 1169422 (46683)
2020 (124214) 191 132368 1911911 755525 (84845)
2021 (79320) 1653 453323 2028293 794595 (90916)
2022 1026 25084 200021 2408749 1048295 (78582)

Source: Compiled by the authors based on the data of the State Statistics Committee of the Republic
of Azerbaijan

Table 3 illustrates the profitability of
transportation by various modes of transport
over the period 2013-2022. As evidenced by
the data presented in the table, in 2022,
profits ~ were generated from the
transportation of goods and passengers by
other types of transport, with the exception of
the metropolitan system. The Tariff Council's
determination of metropolitan transport
prices is the primary cause of the damage.
Nevertheless, the Baku metro persists in its
operations due to the inherent characteristics
of a natural monopoly [15]. Despite the
decline in profitability observed in the road
transport sector during the 2020-2021 period,
largely attributable to the pandemic, this
mode of transportation continues to
demonstrate overall viability. Furthermore,
the fact that carriers are private enterprises
engaged in this type of transport also has an
impact on this issue. The profitability of

pipeline transportation has been a consistent
feature throughout the period under review.
During the period under investigation, aircraft
carriers incurred losses in 2019. In accordance
with the financial statements of AZAL CJSC,
the national air carrier concluded the 2022
fiscal year with a net profit of 110.620
thousand manats. The reduction in the
quantity of freight transported by rail, in
comparison to previous periods, coupled with
the cessation of passenger services to
international destinations, has resulted in a
decline in the profitability of this sector. In
2022, the profit on transportation increased
by more than 15 times in the case of sea
transport, which is distinguished by a low cost
of transportation.

Conclusions. A review of the transport
system in Azerbaijan reveals that the sector's
contribution to the country's gross domestic
product (GDP) has grown in recent years.
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Concurrently, the level of financial resources
allocated to the transport sector from the
state budget has also increased. The allocated
funds are being utilized for the
implementation of extensive construction
projects aimed at enhancing the country's
transport infrastructure. The implementation
of measures in territories liberated from
occupation in recent years serves as evidence
of this. A review of investment in the transport
sector reveals that the majority of funds are
allocated to infrastructure projects. It is
important to note that in order to achieve
comprehensive development of the transport
system, the fleet of vehicles must also be
renewed. As indicated by the data provided
by the State Statistics Committee of the
Republic of Azerbaijan in 2022, 62,9% of the
bus fleet for road transport and 56,6% of
trucks are comprised of vehicles that are 20
years of age or older. This situation has the
dual effect of reducing the efficiency of
transportation  and  causing  further
environmental damage. It is therefore evident
that, in addition to infrastructure, attention
should be paid to the renewal of existing
fleets for transport types. In this regard,
measures have already been implemented. It
is anticipated that 160 electric busesimported
from this country will be introduced to the
fleet as part of the China-Azerbaijan
cooperation initiative. Additionally, the
construction of a manufacturing facility in the
Sumgait Chemical Industrial Park is projected
to yield 150-200 electric buses annually. The
information indicates that the manufactured
electric buses will not only satisfy the
domestic demand but also enhance
Azerbaijan's export potential. [16].

A review of the routes traversed by the
international corridors linking Europe and
Asia reveals the pivotal role played by
Azerbaijan in the context of transit
transportation. The transportation of goods
through the territory of Azerbaijan has the
dual benefit of reducing both the costs
associated with the shipment of goods and
the time spent on these shipments.
Nevertheless, the unfulfilled potential of the
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Rasht-Astara and Qazvin-Rasht railway
projects precludes the possibility of utilizing
the full capacity of the aforementioned
corridors. Conversely, efforts are underway to
inaugurate the Zangezur transport corridor,
which will constitute a component of the
East-West corridor uniting Asia and Europe.
The inauguration of the Zangezur corridor,
which holds strategic, political, and moral
value, will foster new economic prospects for
Azerbaijan and the broader region. It is
anticipated that the Zangezur corridor will
enhance the transportation capacity of the
Middle Corridor, increasing it to 8-10 million
tons per year.

In addition to the aforementioned
improvements to the corridors, measures are
being implemented with the objective of
enhancing the infrastructure and increasing
the appropriate transmission capacity, with
the ultimate goal of increasing the volume of
cargo transportation. The work carried out at
the Baku International Sea Trade Port, which
serves as the primary transport and logistics
hub for the region in Eurasia and is situated in
an area where the main railways and
highways of Azerbaijan converge, s
conducive to this objective. The initial phase
of the Baku Port construction project was
completed in 2018. The port's current cargo
transportation capacity is 15 million tons of
cargo and a container equivalent to 100.000
TEU. A second phase of construction is also
being planned for the port, with the objective
of increasing the annual cargo transportation
capacity to 25 million tons and 500.000 TEU
containers. A project has been devised for the
construction of a TIR park in the port area,
which will facilitate the future development of
the port [17].

The findings of the conducted research
indicate that urban transportation plays a
more significant role in the transportation of
passengers. In order to enhance the efficiency
and sustainability of urban transportation, the
Master Plan of Baku City and the conceptual
development scheme of Baku Metro lines
have been devised. The Baku City Master Plan
delineates the projected developments to be
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undertaken by the year 2040. The plan
encompasses the development of the
metropolitan transport network, the railway
network, the enhancement of the street-road
network, and the establishment of bicycle
paths and transit hubs. The plan outlines the
reconstruction, activation or construction of
20 passenger stations on the Absheron
peninsula by the end of 2027. Furthermore,
the construction of a new railway line to
Heydar Aliyev International Airport is also
planned. By 2040, the total length of the
railway network on the Absheron Peninsula is
projected to increase from 195,4 km to 338,6
km, while the number of stations is expected
to grow from 26 to 54. New transport
exchange centres are being constructed in
various locations throughout the city with the
objective of facilitating the convenient
movement of passengers. In addition to
enhancing the comfort and security of
passengers and the operational efficiency of
bus transportation, these interchanges are
also instrumental in mitigating congestion
and reducing traffic congestion [18].

In accordance with the General Plan, the
metropolitan transport system will continue
to occupy a dominant position within the
public transport system of Baku city,
providing the primary public transport
connection between the most densely
populated areas of the agglomeration and
the central areas. At the present time, in
accordance with the prospective
development plan, the construction of
tunnels, stations and depots for new lines is
underway, as is the step-by-step
reconstruction of existing stations and the
equipping of these with modern equipment.
In addition, the construction of second exits
for deep-based single-exit stations is also
being carried out. In accordance with the
Baku Metro Lines Conceptual Development
Scheme, the future network of the
metropolitan will comprise five lines, 76
stations, six electric depots and 119,1 km of
metropolitan lines, comprising three existing
lines (Red, Green and Purple) and two
additional new lines (Blue and Yellow). It is
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intended that 51 new subway stations and an
84,3 km metro line (Scheme 1) will be
constructed.

A review of the transport system in
Azerbaijan reveals that the revenues
generated from  transportation  have
consistently exceeded the costs incurred for
these shipments over an extended period.
The majority of the total revenues obtained in
this sector, amounting to approximately
79,4%, were derived from freight, while the
remaining 20,6% were generated from
passenger transportation. The majority of
costs were incurred for the transportation of
cargo (71,4%), while the remaining costs were
incurred for the transportation of passengers
(28,6%). The results of the conducted research
indicate that, while the profitability indicator
for individual types of transport differs
significantly, the overall efficiency of the
transport system, particularly in the context of
cargo transportation, can be deemed
satisfactory.

The research findings indicated a notable
increase in the volume of cargo transported
by non-state enterprises and the number of
passengers. The principal reason for this is
that the majority of road transport carriers are
private enterprises. Furthermore, the rapidly
developing air transport sector has recently
seen the emergence of private airlines
specializing in  cargo  transportation.
Nevertheless, state-owned enterprises
maintain a dominant position in the rail, sea
and air passenger transportation sectors.

It is also noteworthy that all infrastructure
facilities for all types of transport in Azerbaijan
are fully owned by the state. Given the
considerable costs associated with the
construction and restoration of transport
infrastructure, it is crucial to foster greater
private sector involvement in this field. In
order to achieve this, the use of public-private
partnerships (PPP) represents an effective
method, as evidenced by global experience.
Furthermore, Azerbaijan is well-positioned to
leverage this experience. Consequently, in
2022, the "Law of the Republic of Azerbaijan
on public-private partnership" was enacted,
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thereby establishing a legal framework for The article is a continuation of a series of

such arrangements. Subsequently, concerted publications by the authors on issues of

efforts are being made to attract both local increasing economic efficiency and strategic

and foreign investors. management of transport [19 — 21].
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Ganna Gurina, Podrieza Serhii «Innovative information processes in the aviation industry»
Innovative information and other numerous developments resulting from the application process of
digitalization constitute a comprehensive structure that is important for any industry, and for the aviation
industry in particular. This special relevance stems primarily from the defining characteristic of the aviation
industry - the ability to rapidly develop, and is also supported by such important management components as
the cost structure, safety and intensity of competition, which play an equally important role both for the
domestic aviation industry and for global aviation giants. In the era of large-scale digitalization, the aviation IT
industry is facing a number of challenges related to the combination of new distribution channels, social
networks, Big data, cloud technologies, etc. One of the main challenges of the time is the need to solve the
security problem when software components are distributed and operated in hybrid clouds, the providers of
which may be independent from each other. The difficulty lies not only in defining and expressing the desired
level of security in software, but also in how cloud services affect security assurances in the aviation industry.
However, effective digitalization does not begin with the introduction of the latest technologies, but with the
transformation of organizations in order to use the potential of digital solutions.
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YNpassiHHA, AK cmpykmypa saumpam, 6e3neka ma iHmeHCU8HICMb KOHKYpPeHUil, AKi 8idizpatome 00HAKO80
8aXJ/1UBY POJIb AK O/l BHYMPIWHbOI agiayitiHoi 2any3i, mak i 018 2n1obanebHux asiayiliHux 2izaHmis. Y enoxy
macwmabHoi yugposizauii asiauitiHa IT-2any36 CMUKAEMbCA 3 HU3KOIO BUKJTUKIB, NO8'A3AHUX i3 NOEOHAHHAM
HOBUX KAHAJ1i8 PO3N0BCIO0KEeHHA, COUIabHUX Mepex, 8eUKUX OGHUX, XMAPHUX mexHos102iti moujo. OOHUM i3
20/I0BHUX BUKJIUKIB Cb0200€HHA € HeobXiOHiCmb 8upilieHHA npobnemu 6e3neku, Koau npopamHi
KOMNOHeHmMu po3nodineHi ma npayiolome y 2i6pUOHUX XMApax, NoCcMadyaibHUKU AKUX MOXyms 6ymu
He3a/1eXXHUMU 0OUH 8i0 00H020. CKIAOHICMb NOJIA2d€ He JIUWE Y BU3HAYEHHI ma 8UpaxKeHHi 6axaHo20 pigHs
6e3neku y npoepamHomy 3abe3neyeHHi, ane U y momy, AK XMApHi cepsicu aniusarome Ha 3abe3neyeHHsA
6e3neku 8 agiayiliHiti 2any3i. OOHak echekmusHa Yugposizayisa He NOYUHAEMbCA i3 3anPo8aOXKeHHA HOBIMHIX
mexHos102ili, a 3 mpaHcgopmayii opeaHizayili 019 UKOPUCMAHHA NOMeHUIany Yugposux piuleHs.

Knwuoei cnoea: iHHOBaUii, iHopmaLia, uudposisauis, LMPPOBI IHCTPYMEHTH, YMpaBiHHA,
NigNPUEMCTBO, aBsiauiliHa ranysb, BNPOBA[PKEHHA HOBITHIX TEXHOMOriN, epeKTUBHICTb, BAOCKOHANEHHS
ynpaBniHHA, 3abe3neyeHHaA giANbHOCTI NigNPUEMCTB..

Introduction. This approach involves the
development of new business models for
aviation enterprises, changing the boundaries
of activity with the help of digital
technologies and rethinking the entire
management system of the airline. In
addition, for the implementation of the
digitalization process, an important aspect is
the education and training of personnel. It is
imperative that every employee understands
the goals and benefits of digitization while
simultaneously creating an appropriate
organizational culture. Therefore, it is
necessary to provide for the acquisition of
certain knowledge and skills necessary for the
improvement of this process and the
provision of new interdisciplinary
qualifications.

Digitalization is transforming industries
across the globe, and the aviation sector is no
exception. The integration of digital
technologies into aviation operations has
significantly enhanced the competitiveness
of aviation enterprises, enabling them to
streamline operations, improve customer
service, and reduce costs. This text explores
the positive impact of digitalization on the

competitiveness of aviation enterprises
worldwide.
Digitalization enables aviation

enterprises to harness real-time data through
Internet of Things (loT) devices and sensors
embedded in aircraft. This data can be used to
monitor the health of aircraft systems

continuously and perform  predictive
maintenance. By identifying potential issues
before they become critical, airlines can
minimize downtime, avoid costly repairs, and
ensure the safety and reliability of their fleets.
This proactive approach to maintenance not
only enhances operational efficiency but also
reduces operational costs.

Literature and researches review. A
significant contribution to the formation of
the basic provisions and concepts of the use
of the latest technologies in the aviation
industry belongs to both domestic and
foreign scientists, who in turn implemented
approaches to the use of digitalization tools in
the competitive environment of aviation
enterprises. Digital technologies, such as
advanced analytics and artificial intelligence
(Al), are used to optimize flight operations [4-
71. For instance, Al can analyze weather
patterns, air trafficc and other variables to
recommend the most efficient flight paths [8-
12]. This optimization leads to reduced fuel
consumption, lower emissions, and shorter
flight times, all of which contribute to cost
savings and improved environmental
performance [1-3]. Additionally, digitalization
allows for more precise scheduling and

resource allocation, further enhancing
operational efficiency [13-16].
Results, analysis and discussion.

Digitalization allows aviation enterprises to
offer personalized services to their customers.
By analyzing big data, airlines can understand
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passenger preferences and behaviors,
enabling them to tailor services and offers to
individual needs. This personalized approach
can include customized in-flight
entertainment, targeted promotions, and
personalized communication. Enhancing the
passenger experience helps airlines build
loyalty and attract repeat customers, thereby
improving their competitive edge.

Digitalization simplifies the check-in and
boarding processes, reducing wait times and
enhancing convenience for passengers.
Mobile check-in, biometric verification, and
automated boarding gates are examples of
digital innovations that speed up these
processes. By providing a smoother and more
efficient airport experience, airlines can
improve  customer  satisfaction  and
differentiate themselves from competitors [1,
7, 8.

Automation, powered by digital
technologies, helps aviation enterprises
reduce operational costs. Automated systems
can handle various tasks, from customer
service chatbots to baggage handling and
flight scheduling. By reducing the reliance on
manual labor, airlines can lower labor costs
and increase productivity [2, 9, 18]. Moreover,
automation minimizes human error, leading
to more reliable operations.

Digitalization opens up new revenue
streams for aviation enterprises. For example,
airlines can monetize data insights by offering
targeted advertising and personalized travel
packages. Additionally, digital platforms
enable ancillary revenue opportunities, such
as selling seat upgrades, extra baggage, and
travel insurance [3,5, 10]. By leveraging digital
channels, airlines can enhance their revenue
generation  capabilities and  improve
profitability.

The adoption of digital technologies
fosters a culture of innovation within aviation
enterprises. Companies that embrace
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digitalization are more agile and better
equipped to respond to market changes and
emerging trends. This adaptability allows
them to stay ahead of competitors and
capture new market  opportunities.
Furthermore, digitalization facilitates
collaboration with technology partners and
startups, driving continuous innovation and
keeping airlines at the forefront of industry
developments.

Digital platforms enable aviation
enterprises to expand their global reach and
connectivity. Online booking systems, mobile
apps, and social media channels allow airlines
to engage with customers worldwide and
provide seamless travel experiences. This
global connectivity enhances brand visibility
and helps airlines tap into international
markets, thereby increasing their competitive
advantage on a global scale.

Digitalization has a profound positive
impact on the competitiveness of aviation
enterprises  worldwide. By enhancing
operational efficiency, improving customer
experience, reducing costs, and enabling new
revenue streams, digital technologies
empower airlines to achieve a competitive
edge in a highly dynamic industry. Embracing
digital transformation is essential for aviation
enterprises to thrive in the digital age and
maintain their position as industry leaders.

The aviation industry plays a critically
important role in the global economy by
providing fast and safe transportation of
passengers and cargo. However, as the scale
of operations expands, this industry faces new
challenges such as the need to enhance
efficiency, safety, environmental
sustainability, and passenger comfort [4, 13].
Innovative information technologies (IT) play
a key role in addressing these challenges by
optimizing processes and improving service
quality.
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Figure 1 - Components of the system of innovative solutions in the aviation industry in a
competitive environment
Source: summatrized by the author for [11, 14, 17]

Air travel is in a period of great change.
With the rapid pace of innovation, airlines and
airplane makers are working hard to keep up.
For the most part, the airlines and the
companies that make their planes are not all
that well equipped to react quickly to change.
A new plane takes more than a decade to put
into service and its designed to keep flying for
several subsequent decades. Usually, a major
industry-wide  overhaul to passenger
experience happens once every decade or
two. We are currently in such a generational
shift. Innovations such as new composite-
bodied airliners liked the Boeing 787 and the
Airbus A350, as well as technologies like
satellite-based internet and geared turbofan
engines, come to mind. But that doesn't mean
the industry is fresh out of cool stuff. In fact,
the pace of development and innovation is
only quickening in its pace. Like the
automotive industry, airplane makers and the
people who fly their planes understand the
need to unpeg the development of aircraft
hardware and software [6,18].

An industry once bound by the limits of
flying metal is heading towards a future
where software is growing in importance.
Currently, the industry is working on many
potentially game-changing innovations that
could find their way into common airline use
over the next couple of decades.

It is no secret that the automotive and
healthcare industries have raced ahead in the
digital sweepstakes, trailed by the airline
industry, which has faltered, rather than
flown, off the blocks. A sense of urgency now

pervades the latter. According to recent
research by Frost & Sullivan, digital
transformation programs in the airline
industry could generate an incremental value
of $5-$10 for every passenger, annually [6, 12,
16]. Such extraordinary value generation
would derive mainly from improved
productivity, cost savings, and new ancillary
revenue streams.

Airlines, of course, realize this.
Digitization is already fostering innovative
business models, while rapidly transforming
core and non-core functions. Meanwhile,
partnerships with technology solutions
providers are driving overall corporate
strategies—essentially, the vision of being
among the most preferred airlines, improving
customer satisfaction, and supporting
sustainable profits.

Modern Information Technologies in the
Aviation Industry:

X The Internet of Things (loT) is one of
the key technologies transforming the
aviation industry. Through IoT, aviation
companies can collect and analyze vast
amounts of real-time data. For instance,
sensors onboard aircraft can monitor engine
conditions, fuel consumption, weather
conditions, and other parameters, enabling
timely detection of potential issues and
preventive maintenance.

X Big data and analytics are another
important direction in innovative information
processes. Using big data, airlines can analyze
passenger behavior, preferences, booking
history, and other factors to improve service
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quality. Additionally, big data analytics helps
optimize flight routes, reduce fuel costs, and
enhance fleet management efficiency.

Artificial intelligence (Al) and machine
learning (ML) are used to automate many
processes in the aviation industry. For
example, Al-based systems can analyze data
from various sources to predict flight delays,
manage schedules, and optimize resources.
Furthermore, Al can enhance safety by
detecting suspicious activities or objects at
airports.

X Blockchain technology holds great
potential for increasing transparency and
security in the aviation industry. It can be used
to track the origin and movement of aviation
parts, ensure the security of transactions, and
facilitate data exchange between different
participants in the aviation ecosystem.

Innovative information technologies
significantly improve flight management.
Using loT, big data, and Al allows real-time
monitoring of aircraft conditions, weather
forecasting, and route optimization. This
helps reduce fuel costs, enhance flight safety,
and minimize environmental impact.

Innovative technologies are also used to
improve passenger service. Using big data
and Al allows for personalized service,
offering passengers individualized deals and
discounts, and  improving  schedule
management and passenger information.
Additionally, automating processes such as
check-in and security control reduces wait
times and enhances passenger comfort.

Innovative information technologies play
a crucial role in aircraft maintenance and
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repair. Using loT and analytics enables timely
detection and resolution of potential issues,
reducing the risk of breakdowns and
increasing  flight safety. Furthermore,
blockchain can be used to track the origin and
movement of aviation parts, enhancing
transparency and security of processes.

Conclusions. Although innovative
information  technologies have great
potential forimproving the aviation industry's
operations, several challenges need to be
addressed. These include high
implementation costs, the need for highly
skilled professionals, and data security and
privacy concerns.

Despite the challenges, the prospects for
using innovative information technologies in
the aviation industry are very promising.
Further development of 10T, big data, Al, and
blockchain will allow for even greater
improvements in efficiency, safety, and
comfort in aviation. Additionally, new
technologies such as quantum computing
and 5G open new opportunities for
innovation in this field.

Innovative information processes play a
key role in the development of the aviation
indusry. The use of advanced technologies
such as loT, big data, Al, and blockchain
enhances efficiency, safety, and comfort while
reducing environmental impact. Despite
existing challenges, the prospects for
implementing innovative information
technologies in aviation are very promising,
opening new opportunities for the industry's
further development.
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PECULIARITIES AND WAYS OF RESOLVING THE MILITARY-
POLITICAL CONFLICT

Nadiia Reznik. «Peculiarities and ways of resolving the military-political conflict». The purpose of
the article is to analyse the causes of the war that spread across the entire territory of Ukraine in February 2022.
The main purpose of the study is to substantiate the essence of international economic and political conflicts, as
well as scientific and theoretical approaches to resolving the political conflict that is the root cause of the
russian-Ukrainian war.

Various methods were used in the research, including the comparative-historical method, the method of
source analysis, as well as induction, deduction, synthesis and analysis. This made it possible to gain a deeper
understanding of the essence of political and political-economic conflict, as well as to divide political-economic
conflicts into conflicts of values, interests, and identification, determining their essential causes.

An armed conflict that turns into a war is the most dangerous form of political conflict, as it causes a
transition to destructive actions on the territory of the country, involves the involvement of a large number of
participants and significant losses among the military and the civilian population. The historical and modern
reality in Ukraine since 2014 is characterized by the presence of political and armed conflicts that arose as a
result of serious contradictions that were not resolved within the framework of the post-Soviet system. It is
because of this that armed, political, economic and inter-ethnic conflicts became more frequent in the 21st
century.

For a long time, domestic science believed that state power and politics were aimed at finding a balance
of the interests of seizing natural, energy and human resources, which was supposed to completely eliminate
the conflict. However, the authorities of Ukraine did not cope with the invasion of certain territories, which has
been going on for more than eight years. The article analyzes the prerequisites and nature of a full-scale invasion
of the territory of Ukraine as a political conflict, and suggests key ways to resolve it.

The conclusion states that Ukraine's accession to the EU and NATO is a significant prospect for ensuring
future guarantees of peace and protection against further or new invasion of the Russian Federation on our
territory.

Keywords: political conflict, economic and political conflict,conflict management, russian-Ukrainian

war

Hadia Pe3Hik. «Ocobnueocmi ma wnsaxu eupiwleHHA 8ilicbKO80-NOMIMUYHO20 KOHAIKMYy».
Memoto cmammi € aHaniz npuduH 8itiHU, wo y aomomy 2022 poKy oxonusaa 6cto mepumopito YKpaiHu.
OcHOBHOIO Memoto 00COXeHHA € 06rpyHMy8aHHA CYMHOCMIi MiXHAPOOHUX eKOHOMIYHUX i Noimuy4HUX
KOHGIIKMi8, a MAkKox HAaykogo-meopemuyHUx nioxodis 00 8UpileHHA NOIMUYHO20 KOH(IKmMYy, AKul €
nepwonpuYUHO0 poCiliCbKO-yKPAiHCbKOI 8itIHU.
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Y OocnioxeHHi 8UKOpUCMOBYBANIUCA pIi3Hi Memoou, 30KpemMa NOPiBHATbHO-ICMOpUYHULU Memoo,
Memoo 0xxepeslo3HABY020 AHAI3Y, d MAKOX iHOYKUil, 0e0yKuyil, cuHme3y ma aHanisy. Lle 0ozsonuso enubwe
3po3yMmimu CymHicmes nNOAIMUYHO20 MA NOJIIMUKO-eKOHOMIYHO20 KOH(IIKMY, a makox po3dinumu
NosliMuUKo-eKOHOMIYHIi KOHGIIKMU Ha KoHgiKmu uiHHocmed, iHmepecie ma ideHmugikayii, susHa4yuswu ix
CYMHICHI NpUYUHU.

36poliHuli KOHGNIKM, Wo nepopic y giliHy, € HaliHe6e3NeYHiWow HopMOK NOIMUYHO20 KOHpAIKMY,
OCKiNIbKU 3yMOBITIOE nepexi0 00 pyliHigHUX Oili HaO mepumopil KpaiHu, nepedbadyae 3any4eHHs 8e/IUKOI
KifloKoCcmi y4acHuKie i 3Ha4yHi smpamu cepeo 8ilicbko8UX Ma YusinbHO20 HacesneHHA. IcmopuyHa ma cyyacHa
peaneHicme 8 YKkpaiHi 3 2014 poKy xapakmepu3yembca HaA8HICMIO NOAIMUYHUX md 36poUHUX KOHIKMI8,
AKI BUHUK/IU 8HACTIOOK ceplio3HUX npomupiy, Wo He byau supilleHi 8 pamkax NocmpaodsaHCbKOI cucmemu.
Came yepes ye y 21 cmonimmi noyacmiwasnu 36poliHi, NOIMUYHI, eKOHOMIYHI Ma MixxemHiYHi KoHpAIKMU.

Tpusanuli yac 8IMYU3HAHA HAYKA 88AXAA, WO 0epXasHa 81add i NoAimuKa cnpaMo8aHi Ha NOWYK
6anaHcy iHmepecig 3axonseHHs NpUPOOHUX, eHep2emuYHUX | IIOCLKUX pecypcis, Wo masno 6 nosHicmio
yCyHYmu KoHgikmHicme. OOHAK e/1a0a YKpaiHu He 8nopandcs i3 3axonsieHHAM OKpeMux mepumopit, ke
mpusae 8xe noHao gicim pokis. Y cmammi npoaHanizosaHo nepedymosu ma npupody Nno8HOoMAacmabHozo
8Mop2HeHHA Ha mepumopito YKpaiHu AK NoAIMUYHO20 KOHGIKMY, a MAakox 3anponoHO8AHO K/OHO8I W/axu

tio2o 8pezyto8aHHH.

Y sucHosky 3asHayaemscs, wo ecmyn YkpaitHu 0o €C | HATO € sazomoro nepcnekmusoto 07s
3a6e3neyeHHA MalibymHix 2apaHmiti Mupy ma 3axucmy 8io0 nodasiblio2o abo HO8020 BMOP2HeHHS pOoCilicbKoi

edepayii Ha Hawy mepumopito
Knioyosi cnoea: nonitmuHun
KOH}NiKTaMm, pocincbKo-yKpaiHCbKa BiliHa..

Introduction. Every year, the world
community is more and more often faced
with new, non-traditional forms of wars and
conflicts, which were the permanent result of
the childish stage of international relations.
For Ukraine, this issue is extremely relevant, as
it is currently facing a number of threats and
challenges, the main of which is the resolution
of the military-political conflict and the
restoration of the country's territorial
integrity. Therefore, the search for ways to
resolve this conflict is extremely urgent at this
stage.

Conflict (from the Latin word «conflictus»
- collision) is considered as one of the forms of
social interaction, the participants of which
can be individual individuals, groups of
people, organizations, institutions, societies,
countries, states, etc. Both internal (intrastate)
and external (interstate) conflicts weaken the
ability of any country to defend its national
interests in the international arena. They can
be used as a tool of pressure on the state
leadership, forcing it to make unfavorable
decisions. The problem of conflicting
international relations in the modern
globalized world is extremely relevant and
occupies an important place in modern socio-

KOHONIKT,

€KOHOMIKO-NONITUYHUA  KOHPNIKT,  ynpaBniHHA

humanitarian science. This includes the issue
of the armed conflict on the territory of
Ukraine, the constructive solution of which is
of great practical importance both for Europe
and the whole world.

Analysis of recent research and
publications. It is known that the scientific
understanding of conflict begins with the
early formation of philosophical thinking and
the development of fundamental concepts of
conflict theory in the 1950s and 1960s. The
analysis of scientific research in the field of
philosophy, sociology, political science, and
psychology shows that the theoretical,
methodological and practical foundations of
modern conflict theory are based on the
achievements of the founders of the leading
sociological and psychological theories of
conflicts (M. Deutsch, K. Levin, D. Mead, K.
Rogers, K. Horney) and others. It was these
thinkers and scientists who initiated the
process of institutionalization of modern
conflictology, which studies conflicts at the
micro-, meso-, macro-, and mega-levels [1; 2].

In the modern world, conflicts attract the
attention of representatives of various fields
of science (philosophy, sociology, conflict
studies, political science, psychology, history,
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jurisprudence, military science, cultural
studies, ethnology, pedagogy, and others).
Analyzing the historical stages of studying
this issue, it should be noted that one of the
first researchers who paid attention to this
topic were R. Dahrendorf, L. Koser, G. Simmel
and P. Sorokin. They studied the functions and
mechanisms of conflict regulation and
developed a functional theory of conflict.

In Ukraine, the phenomenon of military-
political conflict is studied in the works of
researchers V. Bezruchenko, O. Batrymenko, I.
Izhnin, and S. Syroy. G. Perepelitsa considered
this issue quite thoroughly, analyzing the
essence of the military-political conflict.

Unfortunately, a deep understanding of
the specifics of the armed conflict on the
territory of Ukraine and the methods of its
settlement has not been properly developed.

The formulation of the goals of the
article. Various methods were used in the
research, including the comparative-historical
method, the method of source analysis, as
well as induction, deduction, synthesis and
analysis. This made it possible to gain a
deeper understanding of the essence of
political and political-economic conflict, as
well as to divide political-economic conflicts
into conflicts of values, interests, and
identification, determining their essential
causes.

Presentation of the main results.
Military-political conflicts are one of the most
widespread and dangerous social conflicts of
our time. Various aspects of the occurrence,
dynamics, solution and prerequisites for the
prevention of armed conflicts in certain states
and regions are the subject of numerous
studies, which are an integral part of modern
science.

According to I. Artsybasov's research, an
armed conflict is «specific social relations
formed between its subjects in the process of
waging an armed struggle, which can take the
form of a war, an international armed conflict,
or an armed conflict of an international
nature».

As E. Smith points out, «armed conflicts
are open confrontations with the use of
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weapons between two or more parties
controlled from the center, which continues
continuously for a certain time in the dispute
for control over the territory and its
management». E. Smith's definition refers
primarily to conflicts in which territorial
contradictions are resolved, but the emphasis
in it, as in I. Artsybasov's definition, is on
armed struggle, the use of weapons.

Armed struggle can be a means of solving
various social conflicts, such as economic,
religious, ideological, etc.

In armed political conflicts, armed
confrontation is the main means of achieving
the goals of the parties in the sphere of
political power. This, in turn, gives them the
opportunity to realize their own interests with
the help of a set of spiritual and informational,
economic, normative and legal and power
resources. Thus, the general subject of armed
political conflict is political power as «the real
ability of some people to exercise their will in
relation to others with the help of legal and
political norms».

Unlike other technologies of conflict
management, the goal of settling military-
political conflicts is to minimize damage and
negative consequences for each of the
warring parties, thanks to which the conflict
itself becomes more productive. Basically, the
settlement of the military-political conflict
from the point of view of management theory
is a process of purposeful influence on the
conflicting parties with the aim of achieving a
productive and agreed result.

The plan of practical actions for
settlement includes a list of methods that
must be effective and correspond to the
nature of the military-political conflict. Based
on the last requirement, some scientists
divide these methods into two main groups:
political and armed. In international practice,
it is customary to call them civil and military
elements.

In 1975, E. Mack, a British international
scientist, came to an important conclusion: in
most of the modern conflicts known to him,
powerful countries were not defeated
militarily, but were defeated in a political
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sense, because they could not impose their
will on the opponent. The political victory of
the Polish army consisted in the fact that by
using mainly partisan methods of conducting
military operations, it managed to use up the
will of the whole nation to prolong the war
and achieve its goals. Ukraine's current
challenges in asymmetric resistance have two
dimensions. In an external sense, we must
find a supporter and not succumb to the
imposition of an external, surely destructive
for our depravity, the political will of a slave.
And in the internal dimension - to ensure the
dominance of our political will in problematic
regions, not allowing them to exhaust us
economically and politically.

Conflicts lead to heavy and inevitable
losses for all parties. Politics often uses
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forceful methods of struggle, which do not
give the desired result. Most often, there is a
combination of political goals of a socio-
political, economic, diplomatic, informational,
military direction.

Experts believe that the greatest global
and regional threat is the presence of nuclear
weapons in various countries of the world,
which could lead to the beginning of the
Third World War with the use of weapons of
mass  destruction: nuclear, chemical,
biological (bacteriological), seismic and
psychotropic. The military potential of the
countries of the world is given in the table. 1
where the leaders in terms of the number of
nuclear warheads and weapons are: the USA,
russia, China and India.

Table 1 - Countries with the world's strongest armies as of 2022*

Active Defense Number of . .
Tanks, Navy,in | Airplanes,
Country troops, budget, $ nuclear . .
e units tons units
people. million warheads
USA 1400000 577 3708 8800 | 3415893 13892
russia 766000 60 4489 12556 845730 3429
China 2333000 145 410 4950 708086 2860
India 1325000 38 164 4614 317725 1905
United 147000 52 225 207 367850 936
Kingdom
France 203000 40 290 222 319195 1264
South 624000 33 - 2331 178710 1412
Korea
Germany 179000 40 - 266 242508 663
Japan 247000 42 - - 413800 1613
Turkey 411000 18 - 2229 148448 1020
Ukraine 800000 989,5 - 1890 25 240
Source: developed by the author based on research
Settlement of international conflicts - the development of integration

takes place under the following conditions:

- the world community realizes that the
use of military methods to resolve conflicts is
ineffective and dangerous. This facilitates the
transition from military actions to political
dialogues and strategic communication.
States and international organizations prefer
negotiations and diplomacy to settle
disputes, which reduces the risks of conflict
escalation.

processes contributes to the destruction of
interstate and interregional barriers. This
creates conditions for the formation of
unions, associations or state associations that
pool their resources and efforts to ensure
maximum cooperation. Such associations
help reduce the possibility of conflict
situations due to closer interaction and joint
problem solving.
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Thus, the key conditions for the
settlement of international conflicts are the
transition to political negotiations and
strategic communication, as well as the
strengthening of integration processes that
contribute to the creation of strong alliances
and associations to ensure stability and
cooperation.

The conflict that is taking place in Ukraine
and has already led to the annexation of
Crimea and the failed resistance on the way to
the country, in a number of cases, is
mistakenly or unilaterally interpreted as
exclusively hybrid the epic war between the
russian Federation and Ukraine (the
Ukrainian-Polish War). A narrow or one-
pointed understanding of the cause of the
conflict leads to the fact that the proposed
ways of its mediation do not give the
expected results.

Since international conflicts include
various situations, such as interstate
confrontations, crises, revolutions, hybrid
wars, terrorism, and global or local conflicts,
the current conflict in Ukraine can be
described as a protracted international armed
conflict of a neocolonial nature. This conflict
arose as a result of the escalation of the hybrid
war, which began long before 2014. Hybrid
aggression on the part of the Kremlin against
Ukraine (as well as against other independent
states of the former Soviet space) is
connected both with the intentions of
restoring the USSR and with the aspirations of
restoring the Russian Empire within the
borders of 1913 [1]. Ukraine's course towards
European and Euro-Atlantic integration has
become a significant challenge for the
Russian Federation, which views the
European vector of Ukraine's development as
a significant threat to its own geopolitical and
neo-colonial interests. Thus, the events in
Crimea and the East of Ukraine since the
beginning of 2014 give reasons to consider
military aggression by Russia as an
international armed conflict of the neo-
colonial type [1].

That is, Russia views Ukraine as an object
of its influence and a key component of post-
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Soviet integration processes, with the desire
to restore its «ectopic leadership» and
strengthen its lost positions in the regions.
which she considers to be a good point of
influence, as well as to ensure the proper
strength in global and European security
architecture and cooperation.

Therefore, there is an urgent need for a
way to mediate the Ukrainian-Polish military-
political conflict. The peace, stability, and
prosperity of not only both countries, but also
other countries in the region of Eastern
Europe, the South Caucasus, and Central Asia
will depend on mediating the conflict and
trying to resolve it [1].

The settlement of military-political
conflicts can be achieved through various
mechanisms and strategies, depending on
the specific context of the conflict, the
interests of the parties involved, and external
conditions.

In his book «Great Shakivnytsia» in 1997,
Zbigniew  Brzezinski emphasized the
importance of Ukraine for the security of the
EU and even the world. In it, Professor
Brzezinski pointed out that in the current
cooperation in the Weimar Triangle (France,
Germany and Poland), joined by Ukraine, such
a group of states will become the basis of
security, without being a threat to Russia and
other participants at the same time
international arena [16]. In connection with
the fact that Ukraine's non-blockade has not
been able to guarantee its security and ensure
reliable protection of national sovereignty
and territorial integrity, the issue is relevant
integration of the mutual potential of our
country into the existing system of Euro-
Atlantic security.

The main ways of settling military-
political conflicts are:

1. Negotiations and Diplomacy.
Negotiations are one of the most important
tools for achieving a political settlement of
conflicts.

— Bilateral negotiations: Direct
negotiations between the parties to the
conflict without the involvement of third
parties.
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— Mediation: Involvement of a neutral
third party to facilitate the negotiation
process (for example, the UN, individual
states, international organizations).

— Direct  negotiations can  be
supplemented by preliminary consultations
and preparatory meetings to develop an
agenda and create an atmosphere of trust.

2. Peacekeeping Missions. Peacekeeping
missions involve international forces to
maintain peace and security in a conflict
region.

— UN operations: UN peacekeeping
forces enforce peace agreements and prevent
a resumption of hostilities.

— Regional peacekeeping missions: For
example, missions under the auspices of the
African Union or other regional organizations.

3. Economic Sanctions and Incentives.
Economic measures can be used both to put
pressure on the parties to the conflict and to
encourage them to make peace.

— Sanctions:  Imposing  economic
sanctions on states or non-state actors
involved in the conflict.

— Economic assistance: Provision of
economic assistance, investments and
resources for the reconstruction of post-
conflict regions.

4. Political Reforms. Political reforms can
help address the root causes of conflict.

— Decentralization of power: Granting

greater powers to regional or local
authorities.
— Inclusive  governance: Ensuring

representation of all key groups in political
processes and institutions.

— Constitutional changes: Adoption of
anew or amended constitution that takes into
account the interests of all parties.

5. Justice and Reconciliation. Ensuring
justice and reconciliation are key to lasting
peace.

— International tribunals: Trials of
individuals who have committed war crimes
or crimes against humanity.

— Truth and Reconciliation
Commissions: Investigating past crimes and
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human rights violations with the aim of
uncovering the truth and promoting
reconciliation.

6. Humanitarian Aid. Humanitarian
efforts are aimed at supporting the civilian
population during and after a conflict.

— Provision of humanitarian assistance:
Provision of food, water, medical care and
shelter to the population.

— Support for Internally Displaced
Persons (IDPs): Assistance to people who have
been forced to leave their homes due to
conflict.

7. Role of Civil Society. Civil society can
play an important role in reconciliation and
reconstruction processes.

— Local NGOs and public organizations:
Support for dialogue, mediation and
reconciliation at the local level.

— Involvement of citizens: Active
involvement of the population in the
processes of decision-making and conflict
resolution.

8. International  Support. The
international community can contribute to
conflict resolution through diplomatic
pressure, financial assistance and technical
support.

— The role of the UN and other
international organizations: Coordination of
international efforts to resolve conflicts and
support peace processes.

— Bilateral support: Involvement of
individual states that can act as mediators or
donors.

The settlement of armed and political
conflicts is a complex and multifaceted
process that requires a comprehensive
approach and cooperation between various
actors at the international, national and local
levels.

Political compromise is one of the most
effective tools for settling military-political
conflicts. It consists in reaching an agreement
between conflicting parties through mutual
concessions and taking into account the
interests of all interested participants. Political
compromise is based on the desire for
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stability, peace and cooperation, which is
especially important in the context of modern
international relations.

The main advantages
compromise are:

1. Reduction of losses and damage: A
political compromise allows avoiding further
human and material losses typical of the
continuation of hostilities.

2. Stability and peace: Reaching a
compromise helps establish long-term
stability and peace in the region, which
positively affects socio-economic
development.

3. Rebuilding trust. The process of
negotiation and compromise can help restore
trust between conflicting parties, which is
critical for continued coexistence.

4. Preservation of international image:
Participants who reach a political
compromise demonstrate maturity and
responsibility, which positively affects their
international image.

Examples  of
compromises are:

1. Dayton Accords (1995): Ended the
Bosnian War by creating a complex but
functional political system that kept peace in
Bosnia and Herzegovina.

2. Goodfried Treaty (1998): The signing
of an agreement between Great Britain and
Ireland on the status of Northern Ireland,
which helped to end years of conflict in the
region.

But along with the advantages of political
compromise, there are also challenges of
political compromise, namely:

1. Difficulty in negotiation: Finding
common ground between opposing parties
can be very difficult because of deep
differences in their goals and values.

2. Resistance from radical groups:
Radical groups may perceive compromise asa
betrayal and continue with armed actions or
terrorism.

3. The need for concessions: Political
compromise requires concessions from the
parties, which are sometimes perceived as a
loss of face or weakness.

of political

successful  political
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The main conditions for a successful
political compromise are:

1. Mutual respect and trust. Without a
foundation of trust and respect for each
other's interests, it is almost impossible to
reach a compromise.

2. Involvement of neutral mediators:
Neutral mediators, such as the UN or other
international organizations, can play an
important role in facilitating the negotiation
process.

3. Willingness to make concessions: The
parties must be ready for real concessions and
changes in their initial positions.

There are two main models of peace in
the  Ukrainian-russian military-political
conflict - «Autonomization» and
«Occupation» [4].

The «Autonomization» model provides
for the granting of autonomy to the part of
Ukraine that is under Russian control - the
creation of the Autonomous Eastern Republic.
There can be no language for the expansion
of Russia's computer technology. Autonomy
provides for the juridical stay of the territory
within the structure of Ukraine, and therefore,
the extension of the effect of all the laws of
Ukraine on this territory. Autonomy foresees
its own Parliament and its own Upad on this
topic. That is, everything is being built
according to the Kryma model, as it is
recommended in the Constitution of Ukraine.
This also means payment of expenses from
the current budget for pensions and salaries
to budget officers. This also means the
conclusion of a special economic agreement
with the Autonomy, where the rules of
transportation, the functioning of the
infrastructure, and other things are foreseen.
However, this also means the absence of
national independence in this typology. If the
protection of the Ukrainian state is not
attached to this tepitopia, that is, if the
tepitopia has its own state, then this will mean
its exit from the structure of Ukraine.
Therefore, Tepitopia is fully under the
protection and jurisdiction of the Ukrainian
government.

Thus, in this case:
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1. Ukraine must control the Ukrainian-
Polish cooperation;

2. all Polish eyelashes leave tetopyia;

3. all military equipment is removed from
the territory of Ukraine, or, if it is left on the
territory of Ukraine, it will be nationalized;

4. all military and illegal formations are
created together;

5. Ukraine guarantees amnesty for the
actions of former militants, militias, and illegal
formations, which did not involve military
servicemen of the failed forces of Ukraine and
a false intention before the conclusion of the
agreement, but only in respect of military
actions and only until the moment of
conclusion of the agreement. Why are all
military actions already qualified as war
crimes;

6. pardon will not be sent to unmotivated
objects of false purpose, which are pursued,
and those guilty of this will be buried;

7. amnesty also does not extend to
tepopism and banditry with regard to
peaceful purposes, as well as to fraud. This is
still being investigated and the culprits are
not being punished;

8. russia reports all Ukrainian criminals to
Ukraine for investigation of their criminal
activities against Ukraine. This process
continues until it is fully published.

The «Occupation» model is the adoption
of alaw on the temporarily occupied territory,
which falls under all the sanctions to which
the occupied territory currently falls. With this
occupied territory, very limited economic
relations of Ukraine are possible, but within
the framework of a clear Agreement, which is
also agreed upon by Ukraine with the majority
of the countries that are to enter the
territories.

Ideally, the Ukrainian-russian military
conflict can be settled through political and
diplomatic means.

For this, several key strategies can be
used: the strategy of «smart power», the
strategy of complex response to current
challenges and threats, as well as the strategy
of multi-level settlement of armed conflicts
[6]. Among them, the main role is played by
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the «<smart power» strategy, which is based on
the combined use of «hard» and «soft»
methods, which allows to achieve better
results than using any of them separately [2].
Ukraine should implement a «<smart power»
strategy in order to effectively resist the
pressure of the former imperial center and
preserve its independence, using both «hard»
and «soft» resources. This strategy involves
the use of political, legal and diplomatic
means of influencing the aggressor country,
negotiations and mediation, as well as
multilateral and multi-level influence on the
course of the armed conflict, including
peacekeeping operations and other forms of
intervention [3].

Ensuring the integrity of Ukraine is one of
the most important tasks of the authorities,
especially in the conditions of modern
geopolitical challenges and threats. A
comprehensive, scientifically based approach
is necessary to successfully solve this task for
several reasons:

Diversity of challenges: modern threats
to the integrity of Ukraine are not
homogeneous and require diverse strategies
and appropriate measures. For example,
military aggression, information warfare,
economic pressure - all these factors require
different methods of countermeasures.

Constant changes: the geopolitical
situation is constantly changing, and the
Ukrainian authorities must be ready to adapt
to these changes. Flexibility in solving
problems allows you to effectively respond to
new challenges and opportunities.

Optimal use of resources: an accurate
assessment of the situation allows you to
avoid the dispersion of efforts and mobilize
resources where they are most needed. A
science-based approach helps to develop
more effective strategies.

Adequate response to the actions of the
aggressor country: the response to the
actions of the aggressor country must be well-
founded in order to prevent the escalation of
the conflict and maintain international
support [2].
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In the legal sphere of the post-conflict
society, the strengthening of law and order is
important for restoring stability and ensuring
the development of the country after the
conflict. Carrying out reforms in all bodies and
power structures is necessary to create an
effective and democratic management
system that will contribute to the economic
and socio-cultural development of the
affected regions and the entire country in
general.

The protection of human rights and
freedoms is a fundamental principle of any
democratic society, especially in the post-
conflict period, when there is an increased risk
of human rights violations. The development
of «civil society contributes to the
strengthening of democracy and increased
participation of citizens in decision-making, as
well as the restoration of trust between
citizens and the authorities.

Harmonization of relations between
different regions of the country is necessary to
ensure the unity and integrity of the national
society. The restoration of the national
security system includes the strengthening of
the country's defense capabilities and the
development of the law enforcement system
to ensure the safety of citizens and the
protection of state interests.

Therefore, in the legal sphere of the post-
conflict society, the implementation of
reforms, the protection of human rights and
freedoms, the development of civil society,
the harmonization of relations between
different regions of the country, and the
restoration of the national security system are
key aspects for the creation of a stable and
prosperous society.

In the economic and environmental
spheres of post-conflict reconstruction,
comprehensive work is needed to ensure
stable and sustainable development. Some
justifications for the importance of these
directions:

Macroeconomic Stabilization:
Macroeconomic stability is the basis for
economic growth and social stability, namely
inflation control, budget management,
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currency market stabilization and other
measures aimed at ensuring economic
balance, as well as raising the standard of
living of the population.

Improving economic and environmental
conditions: that is, attracting investments and
ensuring sustainable economic growth
promotes the development of effective
environmental protection mechanisms, the
creation of new jobs, which allows for stability
for business and investors.

Infrastructure recovery: The recovery of
transport, energy and social infrastructure is a
key step in post-conflict recovery. That
contributes not only to the efficient
functioning of the economy, but also
improves the quality of life of citizens.

In the field of socio-cultural and
psychological development, it is necessary to
strengthen the system of medical care,
education and social security, which will
contribute to the creation of an atmosphere
of mutual understanding, trust and
cooperation, as well as contribute to the
restoration of mental health and long-term
peaceful coexistence. It is important to ensure
optimal conditions for the return of refugees
and internally displaced persons, their
constructive reintegration and  the
satisfaction of basic needs such as job search,
housing and medical assistance. It is
necessary to carry out measures for
psychological support, social rehabilitation
and reintegration into society of former
combatants, forced migrants, refugees and
civilians who were in the conflict zone. The
start of work on reintegration should take
place only after the cessation of hostilities and
the establishment of a peaceful situation in
the affected regions, because only in peaceful
conditions is it possible to complete de-
occupation, normalize the life of the
population, and restore the mental health of
refugees and displaced persons.

The crisis in Ukraine requires a
comprehensive approach not only by the
United States, but by the West as a whole. In
the framework of the Western public policy in
terms of the political crisis, it is necessary to
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monitor authoritative media
communications, as well as to search for
patient connections in moments of deep
conflict the day's propagandistic headlines
that flatter society.

It is necessary to emphasize what
Zbigniew Brzezinskii drew attention toin each
of his speeches on the topic of the year: giving
the state the opportunity to get out of a
permanent conflict in any situation. The
overly aggressive steps of the West, which
compromise the Kremlin and weaken the
Russian government, may have global
consequences, according to the president.
This is connected with the system of power in
the country, where the rich oligarchs, who
own huge financial assets, are covered by
extremely radical ideologies and have been
fighting for them for a long time power with
the current president. Therefore, first of all,
unofficial negotiations between the USA, EC
and Russia are necessary, but without fail with
the participation of the Ukrainian authorities,
in order to force the Kremlin to stop military
actions on the territory of Ukraine. It is also
important to allow all Ukrainians to accept the
decrees and guarantee their observance, as is
the case in all democratic countries [13, p.85].

We believe that the only option for
preserving the Ukrainian state is joining the
Euro-Atlantic community. NATO, in its
program document - the Washington
Agreement of 1946, defines a number of clear
and transparent provisions, perusal of which
will convince an unsuspecting average citizen
of the absence of any reservations regarding
the rights and security of third countries. The
five essential requirements for NATO
membership candidates clearly and concisely
formulate our desired relationship both in the
entire  North Atlantic Union and with
countries not members of NATO.

Applicants for NATO membership have
clear requirements: «The applicant country
must comply with the basic principles of the
Washington Treaty» [12].

The applicant country is required to:

— it is better to write out inter-day
vouchers in the correct way;
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— secondly, to demonstrate devotion
to the principles of good governance and
human rights;

— thirdly, to resolve international
conflicts and external territorial disputes in a
peaceful manner, including issues of internal
jurisdiction in accordance with the principles
of the OSCE and with the aim of pursuing the
goal renewal of welfare relations;

— fourthly, to establish proper and
democratic civilian control over all the failed
forces;

— fifth, refrain from threats of force or
actions or any method that does not
correspond to the purpose of the UN. To
promote the development of international
and friendly relations by strengthening their
free institutions and, thanks to the
strengthening of stability and well-being,
continue to provide full support and help in
the case of the Euro-Atlantic partnership, the
program «Partnership of the West» and the
development of cooperation with partner
countries that are not members of NATO.

It is worth noting that obtaining
membership in the EU and NATO is the most
effective way to strengthen Ukraine's security.
The main problem with such a strategy is that
it requires time, which is not available in
Ukraine.

Responding to the needs of reforming
the political system and economy of Ukraine
in the most complete way, such a path can last
for decades. Its purpose is that in order to
achieve success, Ukraine is the most effective
part of the collective security system in the
world.

For all these reasons, itis possible that the
last week of the year will be maximum.
Overcoming this problem may turn out to be
too difficult a task. However, keeping the issue
of NATO membership on the agenda is
fundamentally important for strengthening
Ukraine's position.

With the acceptance of the country, the
Ukrainian authorities are forced to review the
threats facing the country, and to establish
what, exactly, is the importance of collective
security contributed to the potential
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integration of Ukraine into NATO, but
nevertheless the prospects for this
membership for us remains, although not in
the near future.

Conclusions. Theoretical developments
and accumulated empirical data related to
the study of the features of the deployment,
course of armed conflicts and exit from them
are of great practical importance, as they help
to determine the optimal strategies for the
approach to conflict resolution and
stabilization of the vital activities of Ukrainian
society. This knowledge is important for the
implementation of the processes of
deoccupation and reintegration of the
population of the territories affected by the
armed conflict.

The integrative approach involves the
use of several main strategies:

1) «smart power» strategies;

2) strategies for comprehensive response
to current challenges and threats;

3) strategies of multi-level settlement of
armed conflicts.

One of the most important among them
is the «smart power» strategy, which is
focused on long-term results. The use of these
strategies makes it possible to strengthen the
international pro-Ukrainian coalition,
improve state policy, prevent further
violence, establish peace, and ensure
international and national security.

Also, an important tool in the settlement
of military-political conflicts is political
compromise. It provides a peaceful way to
resolve disputes, preserves human life and
promotes long-term stability. Although the
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process of reaching a compromise can be
difficult and require considerable effort, the
results are usually worth the resources and
effort.

Therefore, in conclusion, it should be
noted that in order to be able to restore the
lost topias in the future and to restore its
sovereignty, Ukraine needs to invest as much
as possible now the country's melons are full,
as well as internationally. Convince the entire
society and the international community that
Donbas and Kym are temporarily occupied
territory of Ukraine, from which it will not give
up under any circumstances sooner or later |
will bring them to the whole structure. It is
important that discussions about the recovery
of lost tapes should include not only Donbas,
but also all the occupied territories of Ukraine.
Crimea and other occupied regions must
always look out for each other. Unfortunately,
Russia is still trying to share information about
these groups.

The Ukrainian authorities should ensure
the implementation of active holiday work in
the pre-emptive areas with the immediate
benefit of social and economic impact. It is
extremely important that development
programs are implemented with the active
involvement of European organizations in
order to dispel all myths about the EC and
NATO, in particular, and the Kyiv authorities in
general. Comprehensively help refugees from
the occupied territories loyal to Ukraine and
those who contribute to the protection of its
interests in the eastern-southern periphery.
This will mean that Ukraine as a country takes
care of its citizens..
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Nadiia Reznik. «Innovative technologies in the logistics system». This article highlights the
importance of the latest technologies and innovative logistics as the most effective element of the logistics
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advantages and features of implementation in real-time conditions are determined. The impact of these
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customer service as a whole.
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Haoia Pe3Hik. «IHHOBayiliHi mexHonoeii y nozicmu4Hili cucmemi». Y cmammi euceimneHo
3HAYeHHA HOBIMHIX mexHo/02ill Mma HHOBAUIUHOI Nozicmuku AK Haubinew egekmusHoz20 enemeHmMy
J102icmuy4HOI OifsibHOCMI nidnpuemcms. JJemanbHO ONUCAHO CYMHICMb HaUCy4YacHiWux i npozpecusHUX
mexHos02ili, 8U3HAYEHO IX nepesazu mMa o0cobaUBOCMI B8NPOBAOXKEHHA 8 YMOBAX PeasbHO20 4Aacy.
lpoaHanizo8aHo 8nU6 Yux mexHos102il Ha 102icMuKy mad 1aHyro2U NoCmMasok. BcmanoesneHo, wo yuyacHuku
J102icmuYHo20 NaHyr2a 30amHi cmeopumu npo3opy ma egpekmusHy cucmemy peecmpayii mpaH3akuyid,
giocmexxeHHA akmugie ma ynpasniHHA OOKyMeHMauyielo, suKkopucmosylodu Halbinew nepcnekmusHi
iHHOBaUYilHI mexHonoeii y cpepi nozicmuku. OkpeciieHo eghekmu, AKi omMpumMyrOmMb Cy6'eKmu 102iCcMUYHO20
JIGHUI02a 8i0 8NP0BAOXKEHHS HOBIMHIx mexHosio02ill. [JosedeHo, Wo 8UKOPUCMAHHS NPo2pecusHUX iHHOB8AYili
8 Jsiozicmuui 30amHe 3abe3neyumu 3pOCMAHHA egpeKkmueHoi OisbHOCMi 6Y0b-9K020 NIONPUEMCMEA,
3HU3UMU CYKynHi sumpamu HaA peaniaayilo Nomokosux npouyecig i nidsuwumu Akicme 06C/1y208y8aHHA
KJlieHmig 8 yisiomy.

Knrouoei cnoea: iHHOBaLiHa NOriCTUKa, HOBITHI TEXHOJOTII, NOTCTUYHA CUCTEMa, iHHOBaLjiNHI
TEXHONOTII, yNpaBAiHHA NOTiCTUYHUMU NPOLieCcaMu.

Introduction. Technological innovation volumes of data are actively used in the field
plays an increasing role in all sectors of the of logistics, which are stored separately and in
economy, and logistics and supply chain different programs, and are very often
management in the enterprise cannot remain entered manually, it is possible that logistics

aloof from this process either. And since large
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will benefit more from the introduction of
new innovative ways of working.

Innovations in the logistics sector are
determined not only by the desire of logistics
companies to implement new technologies in
order to keep up with the development of the
industry. A significant role in this process is
played by representatives of trading
businesses and large industrial enterprises,
which strive for their goods and services to
reach consumers faster and at lower costs.

Logistics trends depend on significant
changes caused by the introduction of
logistics technological solutions into business
processes. In particular, next-generation
logistics technologies make global supply
chains more  customer-oriented and
sustainable, and the automation of logistics
processes  significantly  increases the
productivity and efficiency of the work
process. Therefore, increasing the
transparency and traceability of the supply
chain is essential to create a flexible and
dynamic relationship between the various
stakeholders.

According to Research and Markets, the
market was valued at USD 9407.5 billion in
2023 and is likely to grow to USD 15978.2
billion by 2032, representing a CAGR of 6.4%.
In particular, technology in logistics is
constantly evolving, and in 2025 we can
expect major changes, from new logistics
innovations to changing consumer behavior.

Analysis of recent research and
publications. Many Ukrainian and foreign
authors studied the development and
implementation of logistics innovations. In
particular, Smirnova N.V. studied the works of
scientists who studied different approaches
to defining types of logistics innovations and
directions of innovative development in
logistics [1, p. 169-180]; Boldyreva L.M. on the
basis of links of the logistics chain and
functional types of logistics classified logistics
innovations [2, p. 18-23]; Malukalo O.O.
formed the principles of logistics
management and effective logistics support
[3, p. 18-23]; Rudenko S.V., Pylypchuk K.M.
studied the main characteristics of the
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concept of supply chain management and
logistics system [4, p. 95-102]; Podra O.P.,
Gomza K.I. formulated the main technologies
of automation of warehouse activities of
enterprises [6, p. 70-78]; Fedkovich V.
determined directions for improving logistics
activities at the enterprise [7, p. 111-113];
Mishchuk I.P. and Mariy O.T. studied the main
areas of management of logistics business
processes [8, p. 153-159]; authors
Smerichevska S.V. and Kryvoruchko G.O.
formulated the methodological and
theoretical  foundations of  effective
management of logistics processes [10];
Mayorova I.M. used a strategic management
approach to identify logistics innovations,
basing them on four logistics concepts [11, p.
326-348]; Pity M.S. noted that the
management of innovations in logistics
should be formed on the basic logistics circuit,
which includes units  of  supply,
transportation, storage and sales [12, p. 59].
Mulyarchyk  M.B. and Krykavska IV.
emphasized the important role of information
technologies in logistics innovations [13, p.
73]; Testard M. (Testard M.) claims that
«innovations in the field of logistics will
provide logistics enterprises with significant
opportunities to position themselves as value
creators and change their operating models
towards greater flexibility» [14]; Mitchell-
Keller L. (Mitchell-Keller L.) notes that
innovative logistics systems allow retailers to
track the location of goods in real time and
compare planned and actual logistics flows
for a timely response to force majeure [15];
Sigida L.O. and Tsunenko A.M. emphasize that
effective management of logistics activities
ensures the production process, covering all
stages - from the supply of raw materials to
the distribution of finished products, which
allows to deliver products to the consumer
with minimal costs [16, p. 112]. Mykhalytska
N.Ya. and Veresklya M.R. point out that fierce
competition requires new approaches to
planning and managing product flows, based
on the principles of logistics, which helps to
increase the competitiveness of enterprises
[17,p.7].
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Materials and Methods. The theoretical
and methodological basis of the study were
the provisions and developments of domestic
scientists, as well as foreign experience in the
field of logistics, theory and practice of
management in logistics, along with the
author's personal assessments. Analytical and
abstract-logical methods were used during
the research. The use of methods of analysis
and synthesis made it possible to determine
innovative forms of logistics management
that are currently being implemented in the
field of logistics. The method of structural
comparative analysis helped to determine the
main components of the digital supply chain
management system model. The method of
expert assessment contributed to the
identification of key areas of logistics activity
of  enterprises  that require  the
implementation of innovative approaches
and improvement of the logistics
management system.

Presentation of the main results. In
today's world, where the speed and efficiency
of transportation play a key role, logistics
companies of Ukraine have a significant
impact on the development of the national
economy. They ensure the uninterrupted
movement of goods between producers and
consumers, which contributes to the stable
functioning of various industries. Logistics is
an important component of the supply chain,
which covers not only the transportation, but
also the storage, processing and distribution
of goods.

But advances in technology aren't the
only big changes affecting the industry. New
shipping  regulations, growing global
tensions, trade wars, the pandemic, martial
law in Ukraine, the spread of e-commerce and
online retail require logistics companies to
quickly adapt to changes in the market
environment.

In the conditions of globalization and
growing competition, efficient logistics is
becoming a decisive success factor for many
enterprises. They are able to offer
comprehensive solutions that include all
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stages of the logistics process, from planning
to execution control.

Today, logistics companies of Ukraine
face a number of challenges that require
constant improvement and innovation. One
of the main challenges is the state of the
infrastructure. Despite significant
investments in  road and railway
modernization, there is a need for further
improvement of the transport network. An
important aspect is the development of port
infrastructure, which plays a key role in
international trade.

In addition, global changes in the
logistics industry, such as the transition to a
green economy and the introduction of
energy-efficient solutions, also create new
opportunities  for  Ukrainian  logistics
companies. The use of alternative types of
fuel, electric vehicles and the implementation
of energy management systems can reduce
the environmental impact and lower fuel
costs.

Digitalization is another important trend
that opens up new opportunities for logistics
companies. The use of the Internet of Things
(IoT), blockchain technologies and process
automation helps to increase the efficiency of
supply chain management. These
technologies make it possible to reduce the
risks associated with the human factor and
ensure high accuracy of logistics operations.
Companies in logistics and supply chains
must continue to prepare for all of these big
changes by leveraging innovation.

Let's analyze these innovations in
logistics activities at enterprises carrying out
the transportation of goods:

1. Internet of things.

loT involves connecting physical devices
to track and transmit data over the Internet
without human intervention. The use of loT in
logistics improves transparency at every stage
of the supply chain and increases the
efficiency of inventory management. In other
words, the integration of loT technology into
logistics and supply chain operations can
increase efficiency, transparency, and real-
time visibility of goods. For example, during
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transportation, loT makes it easier to monitor
temperature and humidity for sensitive
goods, thus maintaining product quality and
compliance with regulatory standards.

The impact of the loT on the logistics
industry extends even further, allowing
logistics companies to use predictive analytics
to anticipate fluctuations in demand. Such
solutions also optimize routes and planning,
and minimize environmental impact by
tracking fuel consumption. This contributes
to sustainable and environmentally friendly
supply chain practices.

Ambrosus has created an loT network for
the food and pharmaceutical supply chain.
The network provides data analytics tools,
shared sensors, distributed ledgers, and
databases for supply chain management.
Fleetroot's loT platform, which is used by
companies, also allows them to manage their
fleets. With the help of sensors and devices
implanted in the vehicle, the platform
monitors the functioning of the vehicle and
notifies the system [20].

2. Artificial Intelligence.

Logistics companies are responding to
demand fluctuations in advance using
artificial intelligence and machine learning
algorithms. For example, Al can help
managers plan supply chain processes and
reduce inventory losses by forecasting. In
addition, companies are using Al to optimize
route planning and consolidate cargo, which
in turn reduces fuel consumption and carbon
dioxide emissions, supporting overall
sustainability efforts. Customer service and
supply chain communication have also been
improved with the help of chatbots and
virtual assistants managed by artificial
intelligence.

Al-powered robots and drones increase
efficiency and reduce labor costs for tasks
such as inventory counting and last-mile
delivery. Additionally, to improve the security
and compliance of logistics operations, Al-
driven robots are used for risk assessment and
fraud detection systems. This allows logistics
companies to automate security tracking and
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protect shipments, reducing financial losses
[21].

Australian firm Adiona has developed an
Al-based service (OSaaS) for optimization
software to help businesses improve logistics
processes and reduce costs. Using machine
learning, the system can predict factors such
as demand, weather and traffic. That is, we
can claim that this approach allows reducing
the number of people needed for manual
input.

Insite, a New Zealand-based startup that
creates Al-based software solutions for price
and demand forecasting, as well as flow and
process optimization, mainly serves the retail
industry. This platform offers tools for risk
assessment and demand forecasting. That is,
it contains modules for collecting and
combining real-time process data. This allows
managers to be well-prepared to manage
product replenishment and ensure that
information is up-to-date.

3. Robotics.

The integration of robotics into logistics
increases the speed and accuracy of supply
chain processes and reduces the likelihood of
human error. Robots ensure long-term
uninterrupted operation and increase
productivity compared to human labor.
However, robots do not replace people, but
complement their work, increasing overall
efficiency.

Physical robots, i.e. collaborative robots
(cobots) and autonomous mobile robots
(AMRs), are used to pick and transport goods
in warehouses and warehouses. In addition,
software-based robots, by performing
repetitive and routine tasks, allow people to
free up time for more complex and important
functions [20].

According to the «Global Customer
Report», testing of robotics in warehouses
increased the efficiency of operations by 18%.
Among the companies that are leaders in the
use of robots in warehouses, we can highlight:
Amazon, IKEA, Tesla, DHL, Coca-Cola and
others.
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4. «Last mile» delivery.

Challenges such as traffic congestion,
customer preferences, and regulatory
complexities are  driving  significant
technological changes in last-mile delivery
services. Companies are looking for
alternative delivery methods, such as drones
and autonomous robots, that can provide
more efficient delivery. Micro fulfillment
centers strategically located in urban areas
are  reducing delivery times, and
crowdsourced delivery platforms are utilizing
local resources for flexible.

Instant or same-day delivery meets
consumers' growing demands for speed.
What's more, it's intelligent hidden cameras,
data-driven routing, and sustainability
initiatives that contribute to increased
convenience, efficiency, and environmental
responsibility. Improved experience and
collaborative logistics are key tools to meet
changing customer expectations and
optimize efficiency [23].

The Irish company Manna provides
restaurant chains with a delivery service using
afleet of drones. These drones can fly up to 90
meters at a speed of 90 km/h. Drone delivery
helps to solve the problem of last-mile
congestion by allowing drones to reach
remote areas, reducing delivery times and
costs.

In 2021, the Ukrainian company Nova
Poshta, which changed its name to Nova,
successfully tested the delivery of a parcel by
drone from Kyiv to Lviv. It is expected that the
company «Nova» can create an engineering
firm that will deal with solving the problems
of transporting goods with the help of drones.
The company is currently testing drones from
several Ukrainian manufacturers:
Ukrspecsystems, Aerodrone and Betterfly.
Drones have the potential to deliver goods to
cities and regions with underdeveloped
transportation infrastructure and areas with
no quality roads. In this way, last-mile delivery
enables on-demand, pickup or courier
companies to reduce out-of-pocket costs and
reduce time to market.
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5. Warehouse automation.

Automated warehouse technologies
include automated guided vehicles (AGVs),
robotic picking systems, automated storage
and retrieval systems (ASRS), and wall-
mounted kits. They optimize warehouse
operations and additionally affect the last-
mile delivery phase. Warehouse automation
reduces errors and increases productivity, and
ensures that products are accurately picked,
packed, and ready for shipment.

At the same time, synchronizing
advanced automation solutions with last-mile
logistics systems ensures a seamless flow of
goods, resulting in faster and more accurate
delivery. Thus, warehouse automation
becomes an integral part of the larger
logistics ecosystem, optimizing logistics
operating costs and improving last-mile
delivery [20].

The French company Exotec is creating
Skypod, an automated e-commerce
warehouse optimization robot that optimizes
storage space by using a vertical storage
method to increase warehouse height to 12
meters.

ASRS software is wused in the
management of storage of products and
materials in automated warehouses, it
improves the use of space and does not
require the involvement of manual labor for
operation, together with allows to reduce the
total operating costs and increases safety.

6. Blockchain.

The decentralized blockchain ledger
ensures the integrity and immutability of
transaction records. This system addresses
the need for secure and tamper-proof
documentation in complex logistics supply
chains, increasing security, transparency, and
efficiency. Thanks to the blockchain,
participants in logistics operations can receive
accurate information about the movement
and status of goods in real time, ensuring full
visibility and traceability.

A key feature of blockchain is smart
contracts, which can automate and optimize
various aspects of logistics, including customs
clearance and payment processing. These
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self-executing contracts speed up approvals
and reduce processing times at checkpoints,
speeding up the entire supply chain. With the
spread of blockchain, trust between
participants increases, administrative burden
decreases, and the safe and efficient flow of
goods around the world is ensured [19].

Steamchain proposed a blockchain
platform that uses World Trade Logistics
(WTL) smart contract systems to simplify
payment processes. With WTL smart
contracts, you can make B2B payments and
prevent fraud, and together with you ensure
an immutable record of all transactions. In
addition to eliminating currency conversion
costs, WTL smart contracts allow companies
to minimize the costs associated with
currency fluctuations.

7. Big data and analytics.

Warehouse operations benefit from data-
driven insights to improve productivity by
optimizing  layout design, inventory
placement, and order picking strategies.
Logistics companies use big data to monitor
location and weather conditions in real time,
enabling them to dynamically adjust routes
and improve delivery plans, thereby reducing
delivery times and fuel consumption.

Market data analysis facilitates strategic
decision-making that optimizes logistics
service providers' relationships with suppliers
of goods, adjusts pricing strategies, and
manages inventory levels more effectively. In
addition, the integration of big data and
analytics  enables the creation of
comprehensive risk management reports,
identifying anomalies and trends, allowing
companies to proactively address potential
disruptions and vulnerabilities in the supply
chain.

The proposed Al solution of the American
company Nautilus Labs helps maritime
companies to reduce fuel consumption and
increase efficiency. This software analyzes
historical travel data and predicts the optimal
speed and fuel consumption. The data
generated by the cloud platform about the
ship's characteristics subsequently helps to
optimize fuel costs.
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FACTIC, an American startup, has found a
solution for the food and beverage industry
and offered a SaaS platform for predictive
analytics. FACTIC uses data mining and Al
methods to predict future sales by analyzing
data from internal and external sources. The
platform predicts demand fluctuations and
makes data-driven decisions to automate
procurement and provides tools to optimize
inventory through automatic replenishment.

8. Cloud computing.

Cloud-based  SaaS  solutions are
transforming the logistics landscape by
providing scalable and cost-effective
solutions. Logistics companies are using
cloud-based Saa$ platforms to provide pay-
per-use models that reduce the need for
significant investments in IT infrastructure.
This approach minimizes financial risks and
allows businesses to allocate resources more
efficiently. Cloud-based applications also
simplify global logistics management by
eliminating geographic restrictions.

In addition, cloud-based logistics
solutions can solve communication problems,
thereby providing secure and accessible
platforms for collaboration. By providing
centralized communication, supply chain
participants can easily share data and
information, improving coordination and
responsiveness. In addition, cloud integration
simplifies the collection of data from different
management systems to analyze and
optimize overall processes. A data-driven
approach leads to better decision-making,
increased efficiency, and improved customer
service.

ESTOKO Logistics is a Spanish startup that
develops cloud-based logistics solutions and
provides warehousing services. It allows
companies to centrally and securely manage
logistics storage. In addition, the startup's
cloud platform offers dashboards and reports
to better manage warehouse operations and
integrates with enterprise resource planning

(ERP) systems.
The use of blockchain on the platform
further ensures end-to-end data

transparency, increasing the trust of
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stakeholders throughout the supply chain.
Together, these features allow companies to
manage multiple warehouses and unify
billing, while reducing transportation costs
and shortening service times to destinations.

SaaS$ Inet is a cloud-based transportation
management system created by Belgian
startup Alpega to provide a full range of
transportation  services that connects
manufacturers with a wide network of
logistics service providers in real time. Inet
TMS automates logistics processes and
integrates transportation needs into one
system. In addition, this software solution
allows for shipment tracking via a mobile
application. The cloud-based platform allows
Alpega to release software updates to
customers on a quarterly basis, as opposed to
on-premises programs that are updated
annually.

9. Autonomous vehicles.

One of the upcoming trends in logistics is
autonomous vehicles, which increase safety
by eliminating the risk of human error, such as
driver fatigue and distraction.

This gives the company a guarantee of
safe and reliable transportation of goods,
thereby reducing the costs associated with
possible accidents. They are used both in the
first and last mile. By operating continuously,
autonomous vehicles help improve supply
chain efficiency and enable fast and flexible
delivery, especially in cities. Another benefit
of autonomous vehicles is promoting
environmental sustainability. With the help of
the methods they use: dilution on long routes,
reduction of wind resistance and fuel
consumption, the efficiency of fuel use
increases. In addition, the use of advanced
artificial intelligence technologies makes it
possible to reduce fuel consumption and
emissions by optimizing travel routes to avoid
traffic jams and choose the most efficient
routes [23].

The Spring X1 autonomous SUV from the
German startup Spring transports goods
using predictive intelligence. The modular
trailers that Spring's autonomous vehicles are
equipped with can be customized depending
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on their application, such as mobile
warehouses, food and cargo delivery.

For example, South Korean self-driving
cargo transportation startup Mars Auto has
developed Al-based software for self-driving
vehicles that includes tools for mapping the
environment, monitoring, and directing
vehicles to the correct cargo bay. In addition,
it helps shipping companies deliver cargo
efficiently, reliably, and safely without human
driver intervention.

10. Elastic logistics.

During periods of fluctuating demand,
companies use elastic logistics to manage
their operations efficiently, allowing them to
quickly increase or decrease their supply
chain operations in response to market
changes. During periods of high demand,
companies can quickly increase their
production, transportation, and warehousing
capacity to meet growing customer orders.
Conversely, during less active periods,
capacity can be reduced to avoid unnecessary
costs of excess resources.

This approach prevents underutilization
of ships and vehicles by adjusting capacity to
demand, which reduces costs and
environmental impact. Elastic logistics is able
to mitigate warehouse and storage
constraints by dynamically adjusting space
requirements, which in turn solves the
problem of excess inventory by allowing
companies to adjust inventory levels to actual
demand, reducing operational costs and
moral hazard, product obsolescence [23].

Shorages, a startup based in the United
Arab Emirates, is a B2B on-demand
warehousing marketplace for small and
medium-sized enterprises (SMEs). Through its
extensive network, Shorages helps businesses
find short-term storage space. In other words,
the platform allows owners to rent unused
space in their warehouses to meet short-term
needs, and offers pay-per-use, on-demand
storage, and order fulfillment services to
customers.

The GlassWing platform offered a wide
range of commercial vehicles for freight
transportation on demand. It has created a
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network of logistics services that connects
cargo owners with carriers. Using artificial
intelligence  technologies, the startup
provides solutions such as real-time tracking
and alerts, route optimization, and individual
cargo safety reports, thereby reducing
transportation costs.

11. Green Logistics.

Sustainable development is a movement
that has spread to many industries, including
logistics.  Currently, more and more
businesses are implementing various
technologies to reduce their negative impact
on the environment. The high dependence on
fossil fuels, the impact of transportation, the
constant carbon footprint and the need for
human intervention, among many others, are
key factors in this trend [23].

Amazon recently announced its «Climate
Pledge» to achieve its environmental goals. It
aims to engage other companies in its efforts
to become carbon neutral by 2040 and
support renewable energy sources. To
confirm its intentions, Amazon has signed an
agreement with Rivian for the production of
electric vehicles for the supply of 100
thousand electric vans.

Deutsche Post, another of the world's
largest courier companies, has also allocated
$552 million to develop light transport
electric vehicles and micromobility units. A
leader in sustainable packaging solutions, CJ
Logistics has implemented zero-waste
practices through minimal packaging and
environmentally friendly materials,
developing innovative packaging materials
and smart packaging solutions.

CJ Logistics, in collaboration with
partners such as Moorim Paper, has
integrated environmentally friendly paper
filling materials into logistics operations and
reduced the use of plastic. Switching all
packaging materials to environmentally
friendly alternatives not only protects the
environment, but also increases productivity.

12. Digital twins are an accurate
simulation model of an existing supply chain
that uses operational data and information
about the state of its real prototype to
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determine its future behavior. This
technology allows you to create virtual copies
of objects or processes and has a wide range
of applications in logistics, in particular in
warehouses - for modeling premises,
planning and adjusting routes, schedules and
reverse logistics processes [5; 6]. Managers
understand that real goods will always differ
from their computer models, which do not
take into account the current state of parts,
and that logisticians can quickly change
specifications to meet consumer needs.
Datumix from the United States has
developed a virtual 3D simulation for the
main equipment. It uses machine learning to
create digital doppelgangers that allow real-
time monitoring of hardware performance
before implementing algorithms. Data from
these 3D models, along with artificial
intelligence, is used to service the equipment.
The German company Cognition Factory
offers the CognitiveFlow solution, which is
based on artificial intelligence for modeling
warehouses. This software is designed for
planning, designing and managing mobile
robots and material handling systems in the
warehouse. CognitiveFlow integrates data
from both local sources and other systems.
13. Augmented Reality.
In 2024, augmented reality (AR) will

transform  logistics, enabling real-time
statistics and  improving  operational
efficiency. AR-based wearables provide

instant access to data, which increases
productivity and reduces errors. AR also
improves security by monitoring shipments
and resolving issues quickly, which in turn
improves customer satisfaction.

With the Vision Picking pilot project, DHL
is using augmented reality (AR) in logistics.
This project integrates AR smart glasses into
warehouse processes, providing employees
with digital picking lists and optimized routes
that reduce movement. Thanks to the ability
to scan barcodes, smart glasses guide
employees to the right places and items on
the shelves. Such an implementation allows
to increase the efficiency of picking by 25%,
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improve productivity and reduce the number
of errors.

With all the advantages of introducing
new technologies into logistics activities,
there are certain problems and disadvantages
that should be taken into account, in
particular:

1) coordination. When carrying out
international transportation, certain technical
failures may occur during the coordination of
logistics activities. As a rule, the most frequent
problems are: language, schedule, cultural
changes, mentality, introduction of new
technologies at different rates in different
countries of the world.

2) large and multinational companies.
The essence of this problem is that the
logistics sector includes very large companies
that have a huge influence on this segment of
the market because they have a lot of equity
capital that allows them to introduce new
technologies faster and offer cheaper
services. This is how they can create a threat
of destruction of the competitive
environment due to the bankruptcy of
medium and small companies.

3) legislation. In logistics, legislation has a
great influence both on the level of customs
policy laws and on the entry and exit of goods
[22].

Therefore, logistics enterprises constantly
need development and improvement, as well
as a detailed study of all possible influencing
factors and an individual approach to each
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innovation. Science is constantly developing,
new technical inventions appear, which are
successfully implemented by logistics
companies, which significantly simplifies the
process of material and technical support of
production and increases the efficiency of
their activities

The use of innovations will contribute to
the optimization of logistics flows, which will
make it possible to obtain an economic effect
and increase the competitiveness of not only
logistics centers, but also partners in the
market of goods and services.

Conclusions. Thus, the development of
logistics in Ukraine has significant potential
for further growth, thanks to the introduction
of innovative technologies, infrastructure
improvements and adaptation to new market
conditions.

Consequently, with  ever-increasing
consumer expectations and a shift in interests
towards product diversity and personalized
services, pressure on logistics companies and
supply chains is growing. Businesses are faced
with a difficult choice of various new
technologies, such as loT, automated mobile
robots, artificial intelligence, and blockchain
solutions to invest in. As technological
advances continue unabated, it is important
for companies to identify potentially
disruptive changes to the marketplace at an
early stage...
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AnvoHa 3azopoodHsa, TemaHa QedopeHko. «EkoHomiyHa 6e3nexka nidnpuemcmea: cyqdcHi
B8UK/IUKU ma 3a2po3u». Y cmammi 8u3Ha4eHoO ma npoaHani3o8aHo NOHAMMSA eKOHOMIYHOI 6e3neku
nionpuemcme. [locnioxeHo pi3Hi acnekmu eKOHOMIYHOT 6e3neku nionpuemMcmaad, 30Kpemd, Knacugikauis
302p03, WO MOXe He2amueHo 8niusamu Ha (io2o OissibHicmo. Oxapakmepu3o8aHo 8HyMPpIWHi Ma 308HiWHI
3a2pos3u, ixHi Oxepena, xapakmep, UMO8IpHICMb peanizauii ma Moxusi HaclioKu.

Po3znaHymo memoodu Helimpanizayii yux 3a2po3, 30KpemMa po32/190aEMbCA MOX/IUBICMb CMBOPEHHsA
cmilikoi cucmemu eKOHOMIYHOI 6e3neku Ha nionpuemcmesi ma 3axodu 3 MiHIMI3auii pu3ukie ma 3azpos.
[pedcmaeneHo npuHyunu ma emanu peanizayii 3axoo0ie 6e3neku, wWo 00380/8I0Mb NIONPUEMCMBY
ehekmusHiuie NpomMuUCmMoAMU NOMeHYilIHUM BUK/TUKAM.
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Introduction. The relevance of this study
is due to the growing threats to the economic
security of enterprises in the modern world,
where the development of technologies,
increased competition and economic
instability create new challenges for business.
Businesses are forced to adapt to changing
conditions, provide protection against
various types of threats, including internal
and external, as well as respond to possible
risks in a timely manner. The study and
analysis of these threats, as well as the
development of strategies to neutralize them,
are important for maintaining the stability
and competitiveness of the enterprise, which
makes research in this area extremely
relevant.

Analysis of recent research and
publications. The theoretical foundations of
the concept of economic security of an
enterprise were studied by the following
scientists: S. Dolynskiy, T. Kuzenko, N. Reznik,
L. Shvab, O. Zakharov, as for the issues of
threats and risks to the economic security of
the enterprise, we can include the following
scientists: V. Baidala, V. Loiko, I. Mihus, and
others. However, the issues of of economic
security of an enterprise are not sufficiently
considered and require further research.

The formulation of the goals of the
article is to analyze the threats to the
economic security of the enterprise and
future  considerations for developing
approaches to their effective neutralization.

Presentation of the main results. The
issue of “economic security” has always been
of interest to scholars, but they mostly
focused on general aspects of security, such
as national security, considering economic
security as one of the aspects of its formation.
It was only in the 1970’s that the concept of
“economic security” became a separate part
of national security. Since then, the term has
been actively used around the world,
especially in developed countries. The
countries of Western Europe, based on a

realistic assessment of the international
situation, sought to widely use economic
methods to ensure their national security [4].

According to T. Kuzenko, the economic
security of an enterprise means a state of
successful use of the company's resources
and capabilities, which makes it possible to
counteract external and internal risks, ensures
sustainable growth and long-term existence
[5].

L. Shvab considers economic security as a
state in which an enterprise is protected from
the negative impact of the external
environment, is able to effectively eliminate
emerging threats and adapt to existing
conditions that may adversely affect it [9].

Thus, in a broad sense, economic security
is a system that ensures the prevention and
neutralization of various threats, protects the
economic interests of an enterprise and
prevents losses exceeding the critical limit.

In his works, researcher O. Zakharov
describes a unique approach to the economic
security of an enterprise, emphasizing that
these are not just individual steps, but a set of
interrelated  organizational, legal and
technical measures aimed at reducing and
counteracting real and potential, internal and
external risks and threats that can cause
significant economic losses, stop or slow
down the development of an enterprise [11].

The economic security of an enterprise is
influenced by various negative factors and
threats, which can be classified according to
various criteria. According to the views of
scientist I. Migus, a threat is an event that has
a negative impact on the efficiency of an
enterprise [7].

The threat to the economic security of the
enterprise should be considered as some
existing conditions, facts that can cause harm,
damage, have a negative impact on the
development of an economic entity [6].

There are various classifications of threats
to the economic security of the enterprise, the
most common of them is the division of
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threats by the source of occurrence, internal
and external.

External threats imply the actions of such
persons as:

— third-party firms
industrial espionage;

— organized crime;

— individuals who are hatching
fraudulent plans and encroaching on any
form of property.

— competing businesses, creditors
and investors, and product purchasers;

— former employees of the enterprise
who were fired and harbor resentment.

Internal threats to the economic
security of the enterprise:

— misconduct of the enterprise's
employees themselves, both intentional and
unintentional;

— violation of regulations on
commercial information and storage of
confidential information, violation of access
regime, physical protection of the enterprise;

— violation of the rules of using any
technical means [10].

Another classification on the types of
threats to the economic security of the
enterprise by the object of encroachment
subdivides into threats:

— personnel  (personnel); it s
necessary to focus on the implementation of
works that promote the efficiency of
employees, as well as the development of the
intellectual level of personnel.

— technical-technological; the main
emphasis should be placed on increasing the
level of technical-technological development,
focus on international standards, strive to
improve competitiveness.

— finance; the main task is to ensure
the highest possible level of solvency of the
enterprise, liquidity of current assets.

— information; it is necessary to
display the incoming information in a timely
manner and provide it to all departments of
the enterprise to prevent the emergence of
threats.

engaged in
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The following classification of threats
provides for their division by type of origin
into:

1. Accidental (unintentional);  such
threats are not associated with deliberate
actions in relation to the enterprise, they are
realized at random moments of time. For
example, natural disasters, accidents,
breakdowns and failures of equipment,
accidental errors of the enterprise personnel.

2. Intentional (deliberate); threats
planned in advance, related to human
activity, for example, espionage,
eavesdropping, theft of confidential
information [8].

Threats by the probability of their
realization:

—  real;

— potential.

Threats by nature of occurrence:

— Political (political situation, change
of power, possible reforms in the activities of
the state, martial law, imposition of embargo).

— Socio-economic (increase in
unemployment, inflation rate, high level of
corruption in the country, growth of offenses
in the financial and intellectual sector,
unstable state of financial policy in the
country).

— Criminal (actions of criminal
structures towards the enterprise).

—  Competitive (behavior of
competing  enterprises, methods  of
competitive struggle, factors of

monopolization, unfair competition).

Threats by the amount of expected
damage:

— catastrophic - continuation of
economic activity is impossible, the
enterprise is forced to declare bankruptcy.

— significant - the probability of
bankruptcy occurs, loss of competitive
positions.

— causing difficulties — there is a loss
of material resources, the enterprise
experiences some difficulties. [3]

Threats by degree of probability:
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— improbable - extremely low
probability of falling out of the circumstances
of the threat to the enterprise;

— unlikely;

— probable - require planning, it is
necessary to calculate the significance of
damage;

— unavoidable - predictable, their
occurrence is obvious and inevitable, must be
planned and budgeted.

Threats by their occurrence in time:

— close - predicted and planned in
the time interval equal to the period of up to
1 year;

— distant — not planned in the near
term. Therefore, cannot be provided for by
the current budget, the time period is more
than 1 year.

Threats on the basis of their occurrencein
space:

— on the territory of the enterprise;

— onthe territory of the region;

— onthe territory of the state [1].

Neutralization of threats to the economic
security of the enterprise is a system of views
on the problem of economic security of the
enterprise at all stages of production activity,
as well as the main principles, directions,
stages of implementation of security
measures. The very neutralization of threats
will cost the enterprise much cheaper than
the resolution of the threat that has already
occurred. To combat the totality of perceived
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threats to the activities of the enterprise, it is
necessary to create a purposeful process of
counteraction, namely, the creation of
economic security service at the enterprise, or
the transfer of these powers to an external
company. It should be noted that it is
extremely difficult to protect the enterprise
from all types of threats and neutralize their
consequences is extremely difficult, because
the enterprise carries out its activities in this
environment and outside its activities are
impossible [2].

Conclusions. Thus, economic security of
an enterprise is exposed to numerous threats
that can be classified according to various
criteria, such as the source of occurrence
(internal and external), the object of the
attack, the probability of realization, the
nature of occurrence, the amount of expected
damage, and the time and place of
manifestation. Successful management of
economic  security  involves  careful
monitoring of these threats, planning
measures to neutralize them, and creating an
effective countermeasure system, such as an
enterprise's economic security service.
Preventive measures and timely detection of
threats are more efficient and cost-effective
than overcoming the consequences of
already realized threats. This emphasizes the
importance of continuously improving the
system of protecting the economic security of
the enterprise at all levels of its activities.
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STUDY OF THE DYNAMICS OF THE MAIN INDICATORS OF THE
ACTIVITY OF TRANSPORT ENTERPRISES IN THE CONDITIONS OF THE
INTRODUCTION OF INNOVATION

Iryna Honcharova. “Study of the dynamics of the main indicators of the activity of transport
enterprises in the conditions of the introduction of innovation”. In the context of logistics integration, it is
important to conduct analytical activities to study the effectiveness of marketing innovations in a timely
manner. To form an idea of the effectiveness of marketing activities, it is necessary to study the influence of
various factors on the performance indicator, in the case of logistics, this may be the volume of transported
goods. The motive for writing the article was to study the capabilities of standard software for analyzing the
effectiveness of economic processes in general, and in particular the results of innovative activities. The purpose
of the article is to analyze the innovation, namely the integration of the logistics space in a certain region, for
four companies in the Northern Black Sea region in order to assess the potential of these companies in the
provision of transport services, taking into account the implemented innovation. The study used information
provided by transport companies from 2013 to 2022. The choice of the focus of the study in the field of transport
support is due to the importance of the quality of transport support for the functioning of the economy,
especially in the context of cross-border movement of components and goods, raw materials and finished
products. For the optimal study of the innovation efficiency, studies were conducted for two periods, namely
from 2013 to 2019, and from 2013 to 2022. The analysis used the tools of mathematical analysis (function
derivatives) for polynomial trend equations. It was found that for all four companies that participated in the
implementation of the innovation, namely in the formation of an integrated logistics space with the creation of
a common rolling stock base and the search for algorithms for the most optimal use of vehicles for cargo
transportation, there is a positive dynamics of the total volume of cargo transportation, which indicates the
effectiveness of the innovation. The introduction of innovations in logistics is the main condition for increasing
the level of transport provision of the economy, which provides opportunities for a more systematic and
comprehensive development of the economy. The integration of the logistics space on the example of four
companies in the Black Sea region allowed not only to improve the quality of transport services, but also to
increase the total profit of the group of companies, which indicates the effectiveness of marketing innovations.
The results of the study can be used to replicate the innovation to other transport enterprises both within the
region and for other regions. The proposed methodology for analyzing the effectiveness of innovations can be
extended to other innovations in various sectors of the economy.

Keywords: integration, logistics space, transportation, innovation, analysis of innovation, trends

IpuHa lNonuapoea. «BueyeHHs1 OUHAMIKU OCHOBHUX NOKA3HUKi8 0ifA/IbHOCMi mpaHcnopmHux
nionpuemcme 8 ymoeax 8npoedodxeHHA iHHoaayii». B ymosax iHmezpayii 102icmuku 8axnueo 84acHO
nposoouMu aHAMiMU4Hi 3axo0u O/ BUBYEHHSA epekmusHOCMi MapKkemuHeosux iHHosauil. [ns
hopMy8aHHA yAseHHA NPo eheKMuUBHICMb MapkemuHz08UX 3ax00i8 HeobxiOHO susyuMuU egekm snsusy
pi3HUX ¢hakmopie Ha pe3ysibmamueHuUll NOKA3HUK, ¥ 8UNAOKY J102iCMUKU ye Moxe 6ymu o6csaz nepege3eHuX
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saHmaxis. Memoto cmammi € npogedeHHA aHANi3y iHHo8aAUil, a came iHmezpauii 102icmuyHo20 hpocmopy 8
negHoOMy pe2ioHi, 0714 Homupbox KomndHil [ligHiuHo20 lpudopHOMOp'A, HAOAHHA OUYiHKU NnomeHyitiHUM
MOX/IUBOCMAM YUX KOMNGHIU y cghepi HAOAHHA MPAHCNOPMHUX NOC/Yy2 3 Ypaxy8aHHAM peasnizosaHol
iHHosauil.  JlocnioxeHHA nNpo8OOUSIOCS 3 BUKOPUCMAHHAM iHopmayil, HAOAHOI MpaHcnopmMHuUMU
KoMnadiamu 3a nepio0 3 2013 no 2022 pik. [na aHanisy 8ukopucmosyeanucsa iHCmpymeHmu
MamemMamuyHo20 aHanisy (nNoxioHi yHKyiti) 018 noniHomiansHUX pieHAHL mpeHdy. BcmaHosneHo, wo onA
8CiX Homupbox ¢hipm, sKi 6pasau ydacme y 8Npo8AdXKeHHI iHHosauil, a came y hopMy8aHHi iHMe2po8aHo20
J102icmu4H020 Npocmopy 3 poOpMyB8AHHAM 3a2as1bHOI 6a3u pyxomo20 ckady ma 3 popmys8aHHAM HAlbinbW
0NMUMAasIbHO20 BUKOPUCMAHHA MPAHCNOpMHUX 3acobig 0718 nepese3eHHA N03a 8AHMAXX0hepese3eHHAMU
cnocmepieaemecs NO3UMUBHA OUHAMIKA 3AaedsibHO20 06CA2y 8aHMaAxonepese3eHb, WO C€8i0YUMb nNpo
ehekmusHicmb 8NPOBAOXEHHA [HHOB8AYiU. BnposadxeHHA iHHOBAYiU y N02iCMUKY € OCHOBHOK YMOBOIO
nidBUWEHHA PiBHA MPAHCNOPMHO20 3dbe3neyeHHs eKOHOMIKU. IHmezpauyia no2icmu4yHo20 npocmopy Ha
NpUKAaoi Yomupbox KoMnawiti HopHoMopcbK020 pezioHy 00380/1U1d He MilbKuU NiI8UWUMU AKICMb HA0AHHSA
MPAHCNOpMHUX nocsye, ane U 36inbwumu 3aeanbHUll Npubymok epynu KOMNGHIl, ujo c8idyume npo
ehekmusHicmb MapkemuH2y iHHosauil. Pesynemamu 00C/iOXeHHA MOXymb b6ymu eukopucmadi AK onA
MUPAXy8aHHA iHHO8AUI HA [HWI MPAaHCNOPMHI NIONPUEMCMBA AK 8 MeXax pe2ioHy, mak U O1A [HWuUx
pezioHis. 3anponoHos8aHa mMemooos1ozia aHaniszy epekmusHoOCMi iHHOBAYII MOXe 6ymu nowupeHa Ha iHwi

IHHOBAYiTy pI3HOMAHIMHUX 2a/1y3AX eKOHOMIKU.

Knrouoei cnoea: iHTerpauis, noricTyHMin NPoCTip, TPAHCMOPTHe 3abe3neyeHHs, iHHOBaLiA, aHani3

iHHOBAUi, TpeHA.

Introduction. In economics, the static
state of processes, production lines, and the
static level of professional skills of teams leads
to unfavorable consequences, since the lack
of growth and development immediately
affects competitiveness. Innovation processes
must accompany all economic processes and
not only the content since innovation
provides the basis for comprehensive
development and acts as a vaccine against
crisis phenomena.

Increasing the efficiency of primary and
secondary indicators of various economic
activities underlies the motivation for
innovative marketing. Transport in modern
conditions requires constant innovation since
most vehicles are used with insufficient
efficiency. Since the formation  of
transportation tariffs initially includes the full
cost of cargo transportation, if the vehicle is
not fully loaded, the cost of a specific service
increases (Honcharova & Metil, 2022). In
addition, with a large number of vehicles,
each of which is used inefficiently, the
potential level of air pollution is higher than if
transport is used efficiently. To solve these
problems, logistics integration is necessary,
which is driven by globalization processes
(Karlsson, et al., 2009). Globalization occurs in

all areas, however, the integration of logistics
is the basis and catalyst of globalization
processes. One of the problems in the
formation of an integrated logistics space is
the difference in the degree of perception of
innovation of specific objects that participate
in integration processes. Eliminating the
imbalance in the degree of perception of
innovative actions is necessary for equal
participation in the integration processes of
its participants. At the level of specific
transport enterprises, integration processes in
logistics are innovative in nature and require
high-quality marketing.

Taking into account the development of
digital technologies, it is necessary to take
into account the possibilities of prompt and
effective control over the process of
introducing innovations. Timely analysis of
the effectiveness of innovative marketing is
important for making management decisions
(Pascalau, 2017). There are a variety of
evaluation methods used in performance
analysis, but for the sake of clarity, this article
will focus on the functions that are standard
in Microsoft Excel. Considering the marketing
of innovations as the basis for improving the
economy, they often draw up a plan for
marketing activities. Partial analysis of the
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implementation of the marketing plan is
carried out qualitatively, partly quantitatively.
These methods are not interchangeable, they
complement each other (Nagaraj, 2021).

The presented research provides answers
to the following questions:

- How does the profit trend change when
studying selected companies for the periods
from 2013 to 2019 and for the period from
2013 to 20227

- What function determines the growth
rate of the profit trend?

- Does innovation in the form of
digitalization of cargo transportation affect
the profit trend of selected transport
companies?

The study examined the profit data of
four transport companies operating in the
lower Danube region over the past 15-17
years. The time period 2013-2022 was chosen
for the study because data for 2023 was not
yet available at the time of the study.

Analysis of recent publications on the
problem. Research in the field of improving
transport provision is very diverse and
diverse. Timely delivery of goods, quality of
conditions of transportation, storage, loading
and unloading, conditions of cargo insurance,
factors of responsibility for delivery times, and
condition of goods - this is just a small list of
issues that are dealt with by various
researchers. All of the above and many other
issues in the field of delivery of goods often
lead researchers to conclusions about the
need to develop and implement innovations
(Stefan, 2021).

. Innovation does not arise by itself; it is a
planned process, which is the result of
analytical activities to find problem areas in
the functioning of certain processes.

Since to obtain the maximum economic
effect at the lowest possible cost, the quality
of transport services is of great importance,
the study of modern trends in logistics is
becoming increasingly important and attracts
the attention of many researchers. Integration
in logistics is an opportunity to take the
industry to a qualitatively new level.
Integration processes in the field of logistics
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allow us to consider from a new perspective
such fundamentals of market relations as
healthy competition and government
intervention (Pfohl, 2022). If we consider the
fact of competition, then under conditions of
integration, competitive advantages may
change their composition, for example, in
conditions of the desire to limit the carbon
footprint, an environmental factor will be
added to the usual components of
competition. State intervention in the context
of integration can be demonstrated by
tutoring in the organization of supply chains,
stimulation of  mutually beneficial
cooperation, and the creation of business
incubators for the formation of integration
logistics relationships (Kunert, 2018).

Modern specialized literature examines
various ways to analyze the effectiveness of
innovation in general and in particular the
innovation marketing system (Aram, et al.,
2019). The authors describe the processes
associated with conducting analytical
activities in different ways, but upon detailed
study, it should be noted that analytical
activities differ in structure, but have common
methodological foundations (Fragerberg, et
al., 2006). In particular, most authors view
qualitative analysis as the basis for
determining quantitative analytical activities
(Honcharova, et al., 2023).

When studying innovations in transport
in quantitative terms, the main ones are the
cost volumes of services provided for the
transportation of goods (in ton-kilometers),
the percentage of vehicle load, and company
profit. However, it is very rare to find
conditions for considering such quantitative
indicators as the amount of harmful emissions
from transport into the atmosphere, the
efficiency of using labor resources, and
assessing the quality and timeliness of cargo
delivery from consumers (Pfohl, 2022).

Carrying out innovative methods in
transport in the context of logistics
integration is aimed at improving the quality
of transport services provided. To obtain
analytical information on the effectiveness of
innovation marketing, criteria and
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performance indicators are needed, which
will be considered when making further
management decisions (Brem, et al., 2019).

Allocation of previously unsolved
parts of the general problem. Innovation
certainly has an impact on the bottom line of
the companies in which it is implemented.
The formulation of the results of innovation
activity has been studied and considered in
various studies and the results of analysis of
the work of specific enterprises after a
number of events. To assess the potential
positive impact of innovation on the final
result of transport companies, an accessible
and convenient assessment tool is needed
that can assess the potential benefits of
innovation, regardless of the amount of
money spent on introducing innovation.
Since innovative activity in the field of
transport management is associated with a
number of problems, most of which are
related to the provision of transport services
across the territories of different states, a
mechanism for potential assessment of the
effectiveness of innovation is necessary not
only as an economic tool but also to preserve
the image component in working with
foreign partners.

Formulation of research objectives
(problem statement). The main goal of this
study was to show the need for a preliminary
analysis of planned innovations. The research
involved solving several problems. The first
goal was to obtain a tool for assessing the
impact of innovations, accessible through
standard software products. The second task
was to analyze a specific innovation, namely
the innovation of creating an integrated
logistics space in the Lower Danube region.
The third objective of the study was to
establish the consequences of the innovation
for the four transport companies involved in
the innovation.

Materials and Methods. To determine
the interdependence of factors that describe
the effectiveness of innovative activities
carried out during the marketing of
innovations in the context of logistics
integration, we will consider the possibilities
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of using standard Microsoft Excel tools to
obtain analytical information (Machado &
Davim, 2022).

To determine the degree of relationship
between the cost volume and the percentage
of transport load, between the percentage of
transport load and the company's profit, and
between the cost volume and the company's
profit for the period chosen for the study, we
will use the correlation coefficient (Trachenko,
et al,, 2021). Since the correlation coefficient
shows the degree of relationship between the
indicators (strong for a value close to one,
weak for a value of about 0.5, and no
relationship for a value close to zero), and the
nature of the relationship (direct for a positive
value and inverse for a negative value).

By studying the correlation between
various quantities, you can select pairs with
the strongest dependence. Selecting such
pairs for further research allows us to obtain
information about the effectiveness of
innovation marketing by comparing the trend
line of a certain indicator for the base period
of the study with the trend line for the entire
period, starting from the stage before the
innovation is introduced, ending with the
period in which the consequences after the
innovation are introduced (Stefan, 2021). By
comparing trend lines of the same format
using differential calculus methods, we obtain
information about the nature of the trend in
the pre-innovation period and the full period
under study.

An outline of the main results and their
justification. Description of the research
object. As an example, consider the work of
four transport companies: Bessarabia-trans,
Diamant, Euro-Moving, and ITL. All selected
companies operate in the lower Danube
region in the freight transport sector.
Companies are united by common
innovation. The essence of the innovation is
to create a common logistics system and
customer service. This innovation has been in
operation since 2020. As part of the study, we
will analyze the effectiveness of marketing
innovation in the conditions of integration of
the logistics space.
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As an object of study, we will consider
four companies that are engaged in the
delivery of small and medium-sized industrial
cargo in one area. Companies have vehicles
similar in composition, but different in
number. Before the introduction of
innovation, all companies did not have
electronic communication services with
clients.

The essence of innovation. Marketing
the innovation consisted of building an
algorithm for creating a unified customer
support service. The main obstacle to the
implementation of this innovation was the
fear of a decrease in the flow of customers in
some companies due to an increase in others,
however, complete transparency in the
formation of routes based on customer orders
allowed the owners of all four companies to
be convinced of the high potential of this
innovation, the implementation of which
began in 2020. The innovation

80-89
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implementation technology is as follows. A
logistics center was opened based on the
Bessarabia-trans company, the work of which
is financed by all participating companies in
the amount of 0.05% of the cost of the order
received through this center, which is an
example of the integration of the logistics
space. Work with clients is carried out by
center specialists. The formation of orders and
information on settlement transactions with
clients is available in real-time for all
participants in the integration project.

Determination of a pair of the most
significant indicators. Let's consider the
correlation between such indicators as the
value of cargo delivered, the percentage of
vehicle load, and company profits for the
period from 2013 to 2022. Table 1 presents
the results of calculating the correlation
coefficient for pairs of indicators for each
company separately.

Table 1 — Results of the study of correlation between pairs of indicators

Cargo delivered - Percentage of .
e . . Cargo delivered -
Companies/indicator pairs percentage of vehicle load - .
) . company profits
vehicle load company profits
Bessarabia-trans 0.923041 0.949211 0.91698
Diamant 0.900326 0.927397 0.849807
Euro-Moving 0.807751 0.942454 0.853865
ITL 0.929461 0.93144 0.869445

Source: compiled by the author based on data provided by companies

As can be seen from Table 1, the selected
indicators have a strong direct relationship,
which is characterized by the resulting
correlation coefficients ranging from 0.8 to
0.95. Consequently, the selected indicators
can be used to conduct a trade analysis to
obtain information about the effectiveness of
the innovation being introduced, which will
be carried out for each company separately.

Research of vehicle load percentage.
Let us show an example of a study using the
example of the Bessarabia-trans company.
Figures 1 and 2 show the results of
constructing trends for the percentage of
vehicle load in a given company for the
periods from 2013 to 2019 and for the period
from 2013 to 2022, respectively.
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Bessarabia-trans, 2013-2019
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Figure 1 - Percentage of vehicle load, 2013-2019
Source: compiled by the author based on data provided by Bessarabia-trans
Bessarabia-trans, 2013-2022
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Figure 2 - Percentage of vehicle load, 2013-2022
Source: compiled by the author based on data provided by Bessarabia-trans

Using Microsoft Excel tools, the following
trend lines were obtained: (1) for period 2013-
2019, and (2) for period 2013-2022.
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y; = 0.4036x% + 0.3821x + 22.357 (1)

y; = 0.4087x% + 0.632x + 21.658 )

To compare the nature of trends in
changes in the percentage of vehicle loads
before and after the start of the introduction
of innovation in selected areas, we will find

the derivative of each of the obtained
functions. After differentiation we obtain (3)
and (4).

% — 0.8072x + 0.3821 3)
% — 0.8154x + 0.632 @

Since the nature of changes in trends is
described by increasing linear functions, it is
possible to compare the rate of increase of the
characteristic using the angular coefficients of
these straight lines. Based on the results, we
see that after the introduction of the
innovation, the trend in the percentage of
vehicle load in the Bessarabia-trans company
increased.

Research of enterprise profits. When
considering the profitability indicator of the
Bessarabia-Trans company, using Microsoft
Excel tools in a similar manner to previous
actions, we obtain the results that are shown
in Figure 3 for the period from 2013 to 2019
and in Figure 4 for the period from 2013 to
2022.

31

Bessarabia-trans, 2013-2019
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Figure 3 - Profit, 2013-2019
Source: compiled by the author based on data provided by Bessarabia-trans



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

80-89
v.26 (2024)
https://smart-scm.org

Bessarabia-trans, 2013-2022
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Figure 4 — Profit, 2013-2022
Source: compiled by the author based on data provided by Bessarabia-trans

Let's look at the trend lines obtained
using Microsoft Excel for enterprise profits for

the period 2013-2019 (5) and the period 2013-
2022 (6).

y3 = 0.056x% — 0.2369x + 29.386 ()

ys = 0.5254x% — 3.6961x + 34.052 (6)

When differentiating the obtained
functions that describe the trend in the profit
of the Bessarabia-trans company, we obtain

the following increasing linear functions (7)
and (8).

2Ys — 0.112x — 0.2369 0
dx
% = 1.0508x — 3.6961 ®)

Reasoning similarly, for the remaining
companies we will obtain polynomial trends

and find their derivatives. The results of the
study are recorded in Table 2.
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Company Indicator Period Polynomial trend Derivate of trend
1 2 3 4 5
. Percentage of | 2013-2019 0.1345x2 + 0.5845x + 65.414 0.269x + 1.169
Diamant vehicle load | 2013-2022 0.1784x2 + 0.2793x + 65.805 0.3568x + 0.2793
Profit 2013-2019 0.0476x% + 1.519x + 8.1 0.0952x + 1.519
2013-2022 0.0549x2 + 1.4522x 4+ 8.2033 | 0.1098x + 1.4522
. Percentage of | 2013-2019 0.6048x% — 0.6667x 4+ 35.771 | 1.2096x — 0.6667
Euro-Moving vehicle load | 2013-2022 0.6264x2 — 0.3866x + 34.868 | 1.2528x — 0.3866
Srof 2013-2019 0.4226x% — 1.7131x + 20.429 | 0.8452x — 1.7131
2013-2022 0.4534x% — 1.7499x + 20.248 | 0.9068x — 1.7499
. Percentage of | 2013-2019 0.0488x2 + 4.156x + 53.814 0.0976x + 4.156
- vehicle load | 2013-2022 0.1629x2 4 5.7898x + 51.517 | 0.3258x + 5.7898
Profit 2013-2019 —0.0345x2 + 0.6726x + 4 —0.069x + 0.6726
2013-2022 0.0197x2 + 0.2524x + 4.5933 | 0.0394x + 0.2524

Source: compiled by the author based on data provided by companies

If we analyze the results obtained in
column (5) of the table and the results
described in formulas (7) and (8), then a
general upward trend in the obtained
polynomial trend equations is determined
both for the period from 2013 to 2019 and for
the period from 2013 to 2022, which indicates
a generally positive trend as a result of the use
of innovative means, the marketing
effectiveness of which is considered in this
study.

Conclusions and perspectives of
further research. Judging by the change in
the angular coefficients of trend polynomials
for individual indicators for the periods from
2013 to 2019 and from 2013 to 2022, we see
that positive dynamics are typical for all
companies. This means that marketing
innovations in the field of logistics space
integration for all four firms included in this
experiment lead to an increase in the vehicle
load percentage, that is, they increase the
efficiency of transport use. Thus, for the
Bessarabia-trans company, the percentage of
vehicle loading for the period from 2019 to
2022 increased by 22.2%, for the Diamant

company by 8.9%, for the Euro-Moving
company by 12.5%, and for the ILT company
by 7.8%. %. The situation is similar to the other
indicators that were studied, that is, in profit.
As shown in Table 2, when considering the
dynamics of company profits over a longer
period, that is, taking into account the period
of integration activities using digitalization
cross-sections, all trend lines of company
profits have a derivative, which is an
increasing function. That is, when the period
of innovation is included in the study, positive
results in the dynamics of company profit
growth are clearly visible.

The profit of the group of companies as a
whole increased by 53.5%. Such a significant
increase in profits is due to successful
marketing of the innovation. Therefore, this
example of logistics integration can be
considered an effective innovation. Since the
experience of creating a single logistics center
for four companies is positive, a scenario for
the development of innovations with the
involvement of other similar companies is
possible.
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ADAPTATION OF LOGISTICS MANAGERS' COMPETENCY
MODELS TO INDUSTRY 5.0 CHALLENGES

Mariya Hryhorak, Marina Pichugina. “Adaptation of logistics managers' competency models to
industry 5.0 challenges”. Radical geopolitical and geoeconomic transformations in the global economy are
disrupting established economic ties and traditional routes of global commodity movement. Rapid
technological changes, accelerated development of e-commerce, omnichannel strategies, and the sharing
economy have contributed to increased demand for automation, robotization, and digitalization of logistics
activities and supply chain management. These factors prompt the renewal and adaptation of the
competencies set for logistics managers and, consequently, academic educational programs. The aim of the
conducted research was to identify the impact of Industry 5.0 on the formation of the logistics personnel
competency system, and to develop a new competency model considering rapid changes in technology, market
conditions, consumer sentiments, and the regulatory environment. The research methodology combines
theoretical analysis (theoretical generalization, analysis and synthesis, comparison, and grouping) with
empirical research. As a result, existing and future trends in the logistics industry development were summatrized,
a comparative analysis of the competencies of logisticsc managers and engineers was conducted, and a
tendency for their convergence under the influence of the transition from Industry 4.0 to 5.0 was identified. The
developed comprehensive competency model for logistics managers in the context of Industry 5.0 allowed for
improving the content and structure of the "Logistics" educational program at the National Technical University
of Ukraine, determining the ratio between general and professional skills, the set of necessary tools and
technologies required for developing and implementing logistics solutions, stimulating students to improve
their knowledge, skills, and abilities, as well as orienting them towards effective professional activity in the
future.
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Future research is reasonable to focus on evaluating new technological courses' effectiveness, developing
interdisciplinary teaching methods, integrating practical experience, incorporating sustainability and social
responsibility, and creating innovative assessment techniques to ensure curricula meet evolving labor market
demands and prepare students for real-world challenges and new Industry 5.0 requirements.

Keywords: Geopolitical transformations, Geo-economic changes, Logistics, Global economic

relations, Industry 5.0, Digitalization, Robotization, Supply chains, Competencies of logistics managers, E-
commerce, Competency model, Technological changes, Labor market, Sustainable development,
Innovative assessment methods.

Mapia puzopak, MapuHa [liuyzina. «<BusyeHHss OUHAMIKU OCHOBHUX NOKA3HUKi8 Oif/lbHOCMI
mpaHcnopmHux nionpueMcme 8 yMoeax 8npo8doxeHHsA iHHosayii». KapouHansHi 2eononimuyHi ma
2e0eKOHOMIYHi mparcgopmaduii, wo 8iobysaromeca 8 2106asbHIl eKkoHOMIyi,  pylHyloms ycmaneHi
20CN00apcbKi 38’a3kU ma mpaouyiliHi mapwpymu 2106a/16H020 Mo8apHO20 pyxy. Lllsudki mexHonozidHi
3MiHU, NPUCKOpeHUl pO38UMOK e/IeKMPOHHOI KOMepyii, OMHIKAHA/IbHUX cmpadmezili ma eKOHOMIKU
CNiZIbHO20 KOPUCMYBAHHA CNPUA/IU 3POCMAHHIO nhonumy HA dsmomamu3auilo, pobomusauito ma
yughposu3auyiro n02icmuyHoi  Oia/IbHOCMi ma ynpassiHHA JIaHU2amMu nocmayddHa. Ui ¢pakmopu
CNOHYyKarome 00 OHOBJ/IeHHA ma adanmadii cykynHocmi komnemeHuyiti MeHeOXepie 3 102iCmMUKU i, 8i0n08ioHo,
akaoemiyHuUx 0C8iMHix Npo2pam.

Memoto npogedeHH020 docnioxeHHsA 6y10 suAsieHHA 8naugy IHOycmpii 5.0 Ha hpopmysaHHA cucmemu
KoMnemeHyil 102iCcmMu4yHO20 NepcoHany, po3pobka HO8oI Modesii KoMnemeHMHOCMi 3 Ypaxy8aHHAM
WBUOKUX 3MiH 8 MeXHOJ/I02isiX, PUHKOBUX YMOBAX, CNOYUBYUX HACMPOAX MA pezysismopHOMY cepedosulyi.
byno pospobneHo memodonozito 0ocnioxeHHs, Aka combining theoretical analysis (theoretical generalization,
analysis and synthesis, comparison, and grouping) with empirical research. B pesynemami 6yno y3azaneHeHo
icHyto4i ma malibymHi mpeHOU po38UmKy J102iCMUYHOI 2as1y3i, NPo8edeHO NOPIBHANbHUU AHATI3 CYKynHOCMI
KoMnemeHUili MeHeOepie ma iHXeHepig 3 102iCcMuKU i 8uAsieHO meHOeHUito ix 361UXeHHA ni0 8nuBoM
nepexody 8id iHOycmpii 4.0 0o 5.0.

Po3pobneHa komnsekcHa Mooesib KoMnemeHmMHoCMi MeHeoxepia 3 102icmuKu 8 ymosax iHoycmpii 5.0
00380/1U/Ia  yOOCKOHAAUMU 3Micm i cmpykmypy oc8imHboi npozpamu «Jloeicmuka»  HayioHanbHo20
MexHiYHo20 yHisepcumemy YKpaiHu, 8U3HAYUMU CNiBBIOHOWEHHA MiX 3d2a/lbHUMU mad npogeciiHumu
HABUYKaMu, CyKynHicme HeobXiOHUX iHCMpymeHmie ma mexHonoeil, HeobXxiOHUX OnA po3pobKu i
8NPOBAOXKEHHA JI02ICMUYHUX pilleHb, cmuMymoeamu cmyodeHmig 0719 caMOB8OOCKOHAEHHSA C80IX 3HAHb,
8MiHb ma 30amHocmell, d MAKOX opieHMysamu ix egpekmugHy npogeciliHy disibHicme 8 MalibymHsomy.

MalibymHi 0ocnioxeHHA OOUinbHO 30cepedumu HA OUiHUi eheKmuBHOCMI HOBUX MEXHOI02IYHUX
Kypcis, po3pobui mixoucyunniHapHUx mMemoodis Ha84aHHsA, iHmezpayili NpakmMu4Hoz2o0 00c8idy, BK/IOYEHHI
CMasnoz0 po3sUMKY Ma coyiasnbHoi 8i0N08idAIbHOCMI Ma CMBOopPeHHI IHHOBAYilUHUX MemMo0i8 OUYiHIOBAHHS,
w06 3abe3neyumu 8i0N0BIOHICMb HABYASIbHUX NPO2PAM MIHIUBUM BUMO2AM PUHKY npayi ma nidzcomysamu
cmydeHmie 00 peasibHUX BUKJ/IUKI8 | Ho8Ux sumoe Industry 5.0.

Kniouoei cnoea: TleononitnuHi TpaHchopmadii, FeoekoHoMiuHi 3MiHK, JloricTnka, [nob6anbHi
rocnofapcbki 38'a3ku, IHaycTpia 5.0, LUndposisauia, Pobotusauin, JlaHuorn noctauyaHHa, KomneteHuii
MeHe[KepiB 3 NOoricTnkn, EnektpoHHa kKomepuia, KomneteHTHiCcHa mogenb, TeXHONOriYHi 3miHKu, PUHOK
npaui, Cranuin po3BuTOK, IHHOBaUiNHI METOAM OLiHIOBaHHA

Introduction. The world is undergoing a
profound geopolitical and economic
transformation, with far-reaching
consequences. International scientific and
analytical centers, including IBM Institute for
Business Value [1], «Think 30 Conference» [2],
Global Solutions Initiative [3], and others,
strive to understand the essence of these
profound changes, seeking solutions for a

"multi-crisis" era and propose new
approaches and mechanisms to ensure
sustainable economic development. The
ongoing geopolitical tensions, including the
confrontation between the West and the
South, military conflicts, and trade wars, are
disrupting global supply chains and logistics,
destroying established economic ties and
routes of global commodity movement.
International supply chain schemes are
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changing due to the cessation of links located
in rival countries, reshoring, or friend-shoring
or near-shoring. As the world economy
fluctuates between the interdependence of
global supply chains, the surge in domestic
production and protectionism, logistics
companies continue to provide flexibility and
commodity movement efficiency, designing
supply networks to meet real-time demand.

Ukraine is currently caughtin the crossfire
of these tectonic shifts, which creates both
additional threats and opportunities for the
country to become home to many businesses.
Ukrainian logistics as a whole has adapted to
the new realities and is successfully
functioning under martial law conditions. The
industry is recovering and integrating into the
European and global transport and logistics
network. Domestic agro-industrial holdings,
trade and production companies, and
developers are making significant
contributions to the development of
Ukrainian  logistics.  Despite  difficult
circumstances, new transshipment
complexes are being built in Ukraine, and
warehouse hubs and vehicle fleets are being
modernized. Moreover, some companies are
creating their own fleets, investing billions of
hryvnias in development, and, given this,
need to establish effective public-private
partnerships and expect further European
integration reforms. The movement towards
European integration activates shifts in
industry, in particular, stimulates the
production of more technological products,
the implementation of joint production and
innovation projects in promising sectors of
the economy, and accelerated movement
from Industry 4.0 to Industry 5.0.

One of the key factors in making
decisions about the possibilities of relocating
production to Ukraine is the quality of human
capital and competence in logistics and
supply chain management. Currently, there
are many business programs, seminars, and
training sessions that allow the development
of specific professional and general
competencies of logistics specialists. A special
role in training personnel for the logistics
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sector belongs to academic education, which,
on the one hand, must respond to labor
market demands, and on the other hand, be
proactive, take into account global and
national trends in industry development, and
form competencies for the future. To train
effective logistics managers, educational
programs must adopt a competency-based
approach. This means designing curricula that
align with the specific skills needed by the
industry, considering factors such as labor
market demands, societal expectations, and
the evolving landscape of logistics services. It
is very important to take into account the
speed of changes occurring in the logistics
business environment and adapt the content
and quality of specialist training in
accordance with these changes and trends.

It is worth noting that the study of the
transformation  of logistics managers'
competencies in the face of modern
challenges is relevant for several reasons:

Firstly, modern technologies such as
automation and robotics, artificial
intelligence, big data, the Internet of Things,
and others are radically changing logistics
processes. Logistics managers must possess
new technical knowledge and skills to
effectively use these technologies in their
work.

Secondly, rise of online shopping, the
integration of online and offline channels, and
the sharing economy are transforming the
way businesses operate. This requires
logistics managers to adopt new approaches
to supply chain management and
optimization of logistics operations.

Thirdly, business globalization requires
logistics managers to understand
international markets, legislation, and cultural
aspects. This requires knowledge of
international logistics, risk management, and
global supply chains.

Fourthly, in the context of rapid
development of scientific and technological
progress, technological structures, and the
global transition from Industry 4.0 to Industry
5.0, logistics is a driver of economic growth
and a connecting link for various industries,
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providing services that support core
production and commercial activities, and
canalso contribute to increasing market share
and gaining competitive advantage. The
logistics industry in recent years can be
characterized by three elements: growing
customer requirements and expectations,
sustainable  development  with  the
application of environmental solutions in
logistics processes, and the use of innovative
technologies that support the organization
and execution of tasks.

Fifthly, growing attention to
environmental responsibility and sustainable
development requires logistics managers to
have new competencies in green logistics,
waste management, and carbon footprint
reduction. The importance of social
responsibility and ethics in logistics
operations is also increasing.

The above indicates the chosen research
direction.

Literature Review. Leading scientists
from various countries constantly pay
attention to the study of the structure and
necessary changes in skills and competencies
in such a rapidly changing sector as logistics
and supply chain management. Different
authors at different times have identified
different competencies as the most important
in logistics and supply chain management.
Back in 1982, Richard Boyatzis published the
book "The Competent Manager: A Model for
Effective Performance," which became the
foundation for further development of
competency models [4], including in logistics.
Murphy and Poist substantiated that a
successful logistics manager must possess a
comprehensive skill set encompassing three
primary areas: business, logistics, and
management, known as the "BLM" framework
[5]. Many scholars use the competency model
for standard talent analysis in the logistics
industry and pay great attention to general
rather than special competencies.

For the purposes of our research,
publications by Gammelgaard & Larson
(2001) [6], Mangan i Christopher (2005) [7],
Kisperska-Mororn  (2010) [8], Derwik &
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Hellstrom (2017) [9], are important, as they
summarized the set of necessary individual
and professional competencies in the context
of logistics and supply chain management.
The competence sets for logistics
managers can vary significantly depending
on the country due to regulatory
requirements, level of technological
development, market conditions, cultural
characteristics, economic context,
educational standards, and the globalization.
These factors shape the specific skills and
knowledge required for the successful
logistics processes management in a specific
context. Given these conditions, the results of
studies on regional and national logistics
labor market and, accordingly, the
importance of various competencies for
successful career growth conducted in
Slovenia [10], Serbia [11], China [12], and
Malaysia [13] were useful for us. In particular,
researchers from China proposed a model of
talent competency in logistics, including
parameters of potential and personal traits
such as team spirit, responsibility, and the
ability to collect and analyze information.
Numerous interviews with business
representatives confirmed that logistics
specialists should possess cross-functional
understanding of different business areas,
strategic decision-making skills,
communication, leadership and intercultural
communication skills, as well as well-
developed analytical and IT skills to manage
the various tasks they face daily [14].
Anthony Clarke [15] identified 12 core
logistics skills for an effective supply chain
manager: collaboration and communication,

financial management, inventory
management, strategic planning, leadership
and management, transportation

management, problem-solving, warehousing
and storage, supplier management, risk
management, quality control, and data
analysis. At the same time, skills needed for
managing logistics processes and supply
chains in the next 3-5 years include
innovation implementation, big data analysis,
crisis management, uncertainty
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management, intercultural intelligence,
management of global hybrid teams, human-
centricity, and situational self-awareness.

According to Kotzab et al. (2018) [16], four
types of competencies were identified:

- Professional competencies that contain
knowledge and skills specific to the
profession or position;

- Methodological competencies - the
ability to apply methods for more efficient
and effective work results, including
information processing and systematization,
problem-solving, solution creation, and
decision-making;

- Social competencies refer to soft

communication skills that include
competencies such as group and
relationship-oriented behavior,

communicative behavior, cooperative
behavior, perseverance, and the ability to
resolve conflicts;

- Personal competencies related to the
development of one's own personality within
the work role, including the ability for self-
reflection and self-organization to maintain
motivation and desire to work.

Remarkably, while academic literature
often  emphasizes social skills, job
advertisements reflect a greater demand for
cognitive and meta-competencies, indicating
a discrepancy between theoretical and
practical requirements for logistics managers.
For instance, Katiniene et al. (2021) identified
working with people as the most important
social competence in logistics and supply
chain management, as this field is service-
oriented [17]. Sapper et al. (2021) rated
learning readiness as the most important
personal competence, as they believe it is
crucial for the dynamic field of logistics
services, and interdisciplinarity will become
the most significant  methodological
competence in the future [18]. Derwik,
Hellstrom, Karlsson [14] also noted that the
competencies required for logistics and
supply chain management are sifting towards
a combination of managerial, general, and
behavioral competencies.
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On the other hand, a survey of supply
chain specialists, mainly in developed
countries, showed that it is difficult to
university graduates possess the set of
practice skills. This is evidenced by the
analytical reviews results of international
associations such as Association for Supply
Chain Management (ASCM), CILT (Chartered
Institute of Logistics and Transport), CSCMP
(Council of Supply Chain Management
Professionals), European Logistics Association
(ELA), FIATA (International Federation of
Freight Forwarders Associations), and others.

One of the most systematic and
comprehensive studies was conducted by
Kuehne Logistic University (KLU),
commissioned by the World Bank among the
Logistics Performance Index countries, and
focused on skills and competencies, hiring,
and retention of logistics personnel
worldwide [19]. This was the first attempt at a
comparative  analysis of  skills and
competencies in logistics worldwide, based
on online surveys of logistics companies, the
global Logistics Performance Index (LPI)
results, as well as results of case studies,
particularly in the freight transport sector. The
project compared logistics skills and learning
conditions in emerging markets in Africa,
South America, and Asia with those in more
developed countries in Europe and North
America. Internal studies in some countries,
such as China, India, the United States, the
United Kingdom, Vietnam, and the Republic
of Korea, showed that businesses have
difficulties hiring personnel with the
necessary skills in logistics and supply chain
management. The development of logistics,
particularly IT, requires new competencies
that the existing workforce lacks. They argued
that the problem is twofold. On one hand,
positions are often simply vacant because
there are insufficient personnel with
appropriate skills and qualifications in the
labor market. On the other hand, this skills
deficit in the existing logistics workforce
arises because a significant portion of
personnel is not keeping up with technical
innovations, operational procedures, and
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changing market dynamics. The authors also
note that most logistics-related activities are
outsourced to the 3PL sector, where large 3PL
companies with multinational coverage must
"tune" their workforce according to the
logistics characteristics of the countries in
which they operate.

The need for digital skills was accelerated
by the global Covid-19 pandemic, as many
businesses were forced to use remote forms
of employment and change supply chain
strategies to become more flexible, resilient,
and transparent (McKinsey, 2020-2022) [20].
The transformation of logistics managers'
competencies in the digital era is
characterized by the integration of traditional
management skills with digital competencies,
cognitive abilities, and understanding of
environmental issues. The literature argues
that these competencies are crucial for
navigating the complexity of modern supply
chains and achieving sustainable
competitiveness. That is why recent studies
on the competence of logistics and supply
chain managers are associated with changes
in technological paradigms, Industry 4.0 and
5.0. In particular, Wahab, Rajendran, and Yeap
(2021) emphasized the need for retraining
and requalification of logistics personnel in
the 4th industrial revolution [21], and the
article [22] emphasized the need for analytical
skills and the ability to work with large
database. Recent studies by research groups
have combined Industry 5.0 with supply chain
management [23, 24]. In this context, the
research of authors who highlighted the
importance of digital competencies as a
significant catalyst for a sustainable transition
of business models to Industry 5.0 is of
scientific and practical interest, as well as
those that concluded that developing
economies should play an active role in
shaping the future by creating social stability
promoting policies, resource conservation,
and achievement of climate goals, ensuring
more productive manufacturing processes
with less waste and energy consumption.

Pacher, Woschank and Zunk (2023) argue
that Industry 5.0 and the associated
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transformation into Society 5.0 require a
complete restructuring of the tomorrow's
engineers’ skills [25]. To this end, the authors
created a competency profile for engineering
education in industrial logistics and proposed
approaches to assessing and measuring
competencies. And Nayeri et al. developed a
decision support system for studying the
adaptive supply chain 5.0 based on Industry
5.0 in the healthcare system, so the study
presents an adaptive supply chain 5.0 [26].

It should be noted that the problem of
forming and developing the competence of
logistics specialists also attracts the attention
of Ukrainian scientists. Among recent
publications, the following results are worth
noting: articles [27, 28, 29] prove the
relevance of information and communication
skills for future managers, the work [30]
proposes a "T9 Model" of competence for
logistics managers, combining general
management  competencies,  problem-
solving competencies, interpersonal, and
functional logistics competencies;
publications [31, 32] focus on the processes
of transforming professional competencies of
logisticians under the influence of pandemic
and military restrictions, as well as determine
the impact of digital technologies in supply
chain management on the formation of
professional competence, trends in their
development in the conditions of a
recovering economy [33].

Thus, the literature review showed, on
the one hand, the relevance of research on
the transformation of logistics managers'
competencies in a changing business
environment, and on the other hand, the gaps
and discrepancies between the competencies
demanded by the labor market and the
existing university educational programs, the
lack of a comprehensive analysis of the impact
of Industry 5.0 on the formation of
competence of logistics and SC specialists.
This conclusion prompted us to research this
topic in more depth.

The aim of the research is to identify and
analyze trends in the development of the
logistics  industry, summarize  factors
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influencing the set of logistics managers
competencies, develop a competency model
taking into account rapid changes in logistics
services markets and Industry 5.0
technologies, as well as develop
recommendations for adapting educational
programs to new conditions.

Research Methodology. This study
aimed to investigate how the competencies
of logistics managers are evolving in the
context of Industry 5.0. To achieve this, we
employed a mixed-methods approach,
combining theoretical analysis (theoretical
generalization, analysis and synthesis,
comparison, and grouping) with empirical
research. The first stage involved a
comprehensive analysis of existing scientific
literature, and reports on the Industry 5.0 and
its impact on the logistics managers
competencies. This allowed for the
identification of main trends, modern
theoretical approaches, and practical
solutions. To illustrate real examples of
competency transformation in various
companies, a detailed analysis of specific
cases was conducted, primarily focusing on
leaders in the logistics services market who
have successfully adapted their business
models to the new conditions of Industry 5.0.
The second stage was dedicated to
developing a new model of competency for
logistics managers in the context of Industry
5.0 and ways to implement it at the National
Technical University of Ukraine. The research
results were interpreted considering the
theoretical context of Industry 5.0 and the
identified changes in the logistics managers
competencies. This methodology allowed for
a comprehensive approach to studying the
transformation  of logistics managers'
competencies in the context of Industry 5.0,
combining theoretical and practical aspects
for a deep understanding and practical
application of the results. It enables the
construction of a new model of academic
logistics education, taking into account the
latest trends and prospects for industry
development under the influence of business
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digitalization and rapid changes in the market
business environment.

Research Results. Let's first consider the
changes that have occurred in the global
logistics industry over the past two years. It
should be noted immediately that the key
transformations in logistics activities are
associated with the growing pace of
digitalization in managing global and
regional supply chains, active
implementation of  modern digital
technologies in the activities of logistics
operators, ensuring continuity and the need
for rapid adaptation to changing business
conditions. It can be unequivocally stated that
technologies are making a real revolution in
logistics and supply chain management, as
they automate processes, improve visibility
and transparency of all stages of product
movement, and allow for real-time data
analysis and tracking.

Similar changes are occurring in the
logistics industry of Ukraine, but they have
their own peculiarities related to military
actions. According to the results of the
industry study ‘"Infrastructure Index 2023"
[34], conducted by the European Business
Association together with law firms Arzinger
and Sayenko Kharenko, in 2023, 79% of
surveyed logistics companies did not stop
their activities and continue to operate, 13%
stopped work but have partially resumed, and
6% stopped work but have fully resumed. The
work of 2% of companies is currently
suspended. According to official statistics, 9
out of 10 largest logistics companies
specializing in transportation and cargo have
significantly  increased  their  activity
(according to YouControl data).

According to the State Statistics Service,
from March to December 2023, 282.4 million
tons of cargo were transported by all types of
transport, which is 22% more than in the same
period of 2022. In 2024, the positive "cargo"
trend continues. This is clearly demonstrated
by the results of the main segment of cargo
transportation - railways, which traditionally
accounts for about half of the total volume of
cargo transportation in Ukraine. In the first
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half of this year, Ukrzaliznytsia increased
volumes by 90 million tons of cargo, which is
28% more than in the same period of 2023. At
export transportations

the

same time,

increased by almost 59% [35].
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Table 1 summarizes the global factors
influencing the transformation of the world
market of logistics services, as well as
identifies the peculiarities of these factors'
impact on the logistics industry of Ukraine.

Table 1. The impact of global factors on the transformation of the logistics industry in Ukraine

Factors of
Influence

Global Context of Changes

Ukrainian Context, Impact on Ukraine

1

2

3

Changes in
supply
geography and
logistic flows
reorientation

Closure or restriction of traditional
transport flows due to military
actions in certain regions (Middle
East, Ukraine, Red Sea crisis,
etc.). Economic sanctions, trade
restrictions, customs procedures,
and tariff barriers affect the
accessibility of raw material
markets and supplier selection.

1. Due to the war, many traditional global logistic routes became
inaccessible for Ukrainian importers and exporters, forcing
companies to reorient to new markets, particularly European,
and seek alternative routes for export and import (using Danube
River ports, opening new railway and road crossings to the EU,
and road routes through Poland, Romania, and other
neighboring countries).

2. Business relocation — moving production from Eastern and
Southern Ukraine to the west, as well as to neighboring
European countries, which changed the geography of both
internal and international cargo flows.

3. Increasing role of domestic carriers in the Ukrainian market,
growth of their market share, as foreign carriers are not
interested in traveling to frontline areas like Kharkiv or
Zaporizhzhia under war conditions.

4. Active use of combined cargo transportation schemes
involving rail and river transport with access to EU ports and
subsequent delivery of goods directly via European road and
rail routes.

Growth of
online trade

E-commerce is the new norm in
the global logistics market. To
synchronize the shopping
ecosystem, the supply chain needs
to provide a  seamless
omnichannel sales experience.
Customers want fast and flexible
transportation of goods combined
with full control over the process
chain.

Ukrainian logistics companies also strive to integrate various
logistics services — warehousing, transportation, and customs —
into a single platform, allowing operators more efficient supply
chain management.

The last-mile delivery segment is actively developing. The
number of courier companies and express delivery enterprises
is growing.

Construction of fulfillment centers is resuming, and the volume
of fulfillment services by logistics companies is increasing.
Most large retail chains have transitioned to combining online
and offline sales channels, stimulating demand for multichannel
logistics.

Changes in
consumer
preferences

Individualization and
personalization  of  customer
service necessitate flexible and
adapted  logistics  solutions.
Requirements for speed and
accuracy of order fulfillment are
increasing, along with growing
demand for express delivery.

Emergence of new types of logistics services, new market
segments, diversification of logistics service providers' activities.
Active expansion of Ukrainian postal and courier companies into
markets of other countries ("Nova Poshta" currently has offices
in 18 countries worldwide and delivers goods to 213 countries).
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Continue of table 1

1

2

3

Digitalization
and innovation

Automation of logistics processes,
use of GPS systems for monitoring
vehicle and cargo movement,
Internet of Things technologies,
artificial intelligence, blockchain,
which increases transparency and
efficiency  of  supply  chain
management.

Leading logistics companies are actively implementing
automated warehouse management systems (WMS), transport
management systems (TMS), and supply chain management
systems (SCM).

The relevance of logistics process automation in Ukraine is
intensified by the shortage of personnel in the industry and
becomes key to the survival of logistics companies.

In Ukraine, there is growing demand for digital solutions such as
online platforms for cargo transportation management, drones
for monitoring and delivery, loT technologies, and blockchain for
ensuring supply chain transparency. This contributes to the
development of the IT sector and the implementation of
innovative solutions in logistics.

Logistics operators have emerged in Ukraine that implement the
"data-driven organization" business model, where the IT
department prepares models that allow individual departments
in the company to analyze information and make decisions
based on it (Rohlig SUUS Logistics company).

Risks and
resilience of
supply chains

Global crises have highlighted the
importance of risk management
and resilience, which involves
diversifying suppliers, changing
sources of goods  supply,
developing alternative routes and

In Ukraine, these factors have led to a rethinking of approaches
to risk management, including creating backup stocks,
diversifying suppliers, and developing new resilience strategies.
At the same time, this has necessitated the activation of
humanitarian logistics, as well as increased volumes of
consolidated cargo transportation. This applies both to the

of new types of transport (electric
vehicles, drones, and autonomous
vehicles).

various scenarios for goods | segment of truck transportation (LTL — Less Truck Load) and
delivery. container transportation (LCL — Less Than Container Load).
Impact on | Changes in the global labor market | Migration, mobilization, and changes in the economic situation
human caused by the pandemic and | have led to a redistribution of human resources and an increase
resources conflicts have led to changes in | in labor shortages.
employee competency | Due to the lack of professional staff, one of the key tasks today
requirements. is to increase the involvement of women in so-called "male" work
and adapt people with disabilities to logistical work processes.
This increases the demand for retraining, learning new
competencies, and implementing new approaches to human
resource management.
Changes in | Global investment flows are | Ukraine needs to rebuild destroyed infrastructure, attract
infrastructure increasingly directed towards the | international aid and investors, and develop recovery strategies
development development of critical | that include modern infrastructure solutions aimed at improving
priorities infrastructure objects. Introduction | the efficiency of logistics processes.

Development of new transport routes and transport corridors
(expansion of the pan-European TEN-T network to Ukrainian
territory, formation of new "grain" corridors, etc.).

Ukraine has a chance to become a world leader in the use of
drones and unmanned systems for supplying military and civilian
objects.




The electronic scientifically and practical journal

90-112

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.26 (2024)

ISSN 2708-3195

https://smart-scm.org

End of table 1

of resource and | approaches to supply chain
energy-efficient | management. Logistics companies
technologies are responding to this trend by
developing environmentally
friendly logistics solutions.

1 2 3
Environmental | Growing emphasis on sustainable | Active involvement of Ukrainian companies in the European
and sustainable | development, environmental | Green Deal.
practices, norms, and carbon emission | The need to implement sustainable practices for entering
implementation | reduction, requiring new | international markets.

Use of ESG criteria for selecting investment projects for post-
war infrastructure reconstruction.

Destruction of energy facilities and reduction in energy
generation encourages Ukrainian enterprises to save energy
and use alternative energy sources.

Source: (summarized by [1, 2, 3, 20, 35, 36])

The factors listed above necessitate
significant transformations in the system of
personnel training for the logistics industry,
including  higher education, as the
implementation of digital technologies and
digital solutions requires new knowledge and
skills. On the other hand, transformations
occur due to the introduction of innovations
in business conduct and strategic supply
chain management, which demands new
competencies in data and analytics, strategic
thinking, and the ability to quickly adapt to
changes in a dynamic business environment.
The first factor is more related to the concept
of Industry 4.0, as it emphasizes technological
solutions. We associate the second factor with
the transition to Industry 5.0, which draws
attention to socio-economic factors of
industrial sector development and long-term
human development. Some scientists believe
that both industries should coexist, as the first
is aimed at technological control, while the
second focuses on values and societal needs
[371.

Industry 5.0 has three  main
characteristics: human-centricity, resilience,
and sustainability (European Commission,
2022 [38]). Human-centricity means that
machines will be used to perform difficult,
repetitive, or monotonous tasks, while
humans will focus on more stimulating and
creative work. Resilience refers to companies'
ability to cope with turbulence and
unforeseen situations and recover from
unexpected events or problems.
Sustainability emphasizes sustainable
development and reducing the harmful

impact of economic activities on the
environment [24, 25, 39, 40].

By analogy, the term "Logistics 5.0" is
used to denote a new stage in the
development of logistics theory, which takes
into account the impact of digital
technologies, particularly artificial
intelligence, data analytics, blockchain, and
other innovations on logistics systems and
processes. Logistics 5.0 aims to create even
more intellectualized and automated logistics
systems capable of adapting to market
changes and providing higher efficiency and
flexibility. It concerns not only individualized
product distribution, inventory management
and warehousing, or optimization of
transport  processes but also the
interconnection of data, machines, and
peoplein all logistics operations carried out in
supply chains [39]. An attempt to explain the
difference between Logistics 5.0 and Logistics
4.0 was also made by authors [41], who
emphasized that the concept of Logistics 5.0
reflects the features of logistics in Industry 5.0.

It should be noted that some experts
believe that Industry 5.0 is not timely for
Ukraine, as most sectors of the economy are
at the stage of industrial development 3.0.
However, we believe that in the logistics
sphere, there are real prerequisites for
implementing the basic principles and
technologies of the new technological order.
The post-war reconstruction of the country's
economy, primarily infrastructure, will require
saving both natural and financial resources,
adhering to the UN sustainable development
goals and sustainable practices of the
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European Union, integrating Ukrainian
enterprises into international supply chains,
and so on. The logistics industry operates in
very specific conditions as it acts as a link in
supply chains in various sectors of the
economy, must meet the requirements of
individual clients it serves on behalf of
commercial enterprises, and is responsible for
its own actions towards society and the
economy by adapting to legal requirements,
environmental and social trends.

Summarizing the research results of
various authors, the main characteristics of
Logistics 5.0 can be defined as follows:

— Integration with machine learning
and artificial intelligence: The use of machine
learning algorithms and artificial intelligence
allows logistics systems to analyze large
volumes of data, forecast demand, and
optimize solutions in real-time.

—  Autonomous transport and
warehouse equipment: The development of
autonomous vehicles and robotic warehouse
management systems allows reducing costs
and increasing the productivity of logistics
processes.

— Blockchain and data security: The
use of blockchain technology to ensure
security and reliability of data in logistics
systems, as well as to ensure transparency and
traceability of supply.

— Individualized and personalized
services: The application of data analytics and
artificial  intelligence  allows logistics
companies to create individual and
personalized solutions for clients, increasing
customer satisfaction and competitiveness.

Thus, Logistics 5.0 is characterized by a
higher level of intellectualization,
automation, and digitalization in logistics
systems, allowing enterprises to be more
flexible, efficient, and competitive in the
market.

The above indicates the need to develop
new competency models for logistics
personnel and adapt existing educational
programs for training logistics specialists to
the changes that are already occurring, as well
as to consider the trends of future logistics.
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Currently, in the higher education system
of Ukraine, there are several conceptual
approaches to training specialists for the
logistics industry:

A) Training of logistics managers, which is
implemented as a separate educational
program  within  the specialty 073
"Management”,

B) Training of logistics engineers, which is
implemented within the specialty 275.03
"Transport Technologies",

C) Training of economists within the
specialty 076 " Entrepreneurship, Trade, and
Exchange Activities ".

Each of these approaches has its
advantages and weaknesses, depending on
which aspects of logistics and management
they choose to work on. Managers focus on
managerial and strategic aspects, while
engineers focus on technical and procedural
aspects. Table 2 presents research results that,
in our opinion, best reflect the competency
requirements for logistics managers and
engineers.

Summarizing the results of these studies,
there is a convergence of competency sets for
managers and engineers in logistics. Ideally,
combining both approaches can ensure
effective management and improvement of
logistics processes. The main reasons for this
convergence are:

- The growing role of digital technologies
in logistics activities, as automation, robotics,
the Internet of Things, data analytics, and
artificial intelligence have a significant impact
on both managerial and technical aspects of
logistics;

- The need to integrate technologies into
strategies, which involves using digital
technologies to improve efficiency, reduce
costs, and increase the speed of goods
movement;

- The increasing complexity of logistics
systems, and managing such systems requires
knowledge of both managerial and technical-
technological aspects;

- Data collection and analysis
technologies are becoming critically
important for decision-making in logistics, as
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the widespread wuse of automated
management  systems  for  transport,
warehouse, and other logistics operations has
contributed to the accumulation of large
volumes of information that can be used to
optimize business processes in supply chains
and transport-logistics systems at various
levels;
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- The need to adapt to rapid changes in
the logistics business environment, which
involves using new technologies to develop
alternative logistics solutions, considering
risks, and preventing possible disruptions in
both global supply chains and at the regional
level.

Table 2. Comparative analysis of competency sets for logistics specialists

Skills of logistics and supply
chain management managers

Skills of logistics engineers

Skills of managers-economists

(based on [21]) (based on [42]) (based on [43])
Soft skills
Supply chain analytics Effective communication Critical/analytical thinking

Technological ability

Teamwork skills

Customer orientation

Leadership qualities

Interpersonal communication skills
Personal skills

Creativity and resilience
Negotiation skills

Communication skills

Emotional intelligence

Adaptation skills

Time management

Knowledge of new social and digital
media

Problem-solving and critical thinking
Adaptability and flexibility

Team collaboration and leadership
Time management and prioritization
Attention to detail and accuracy
Customer service orientation
Conflict resolution and negotiation
Cultural awareness and global
perspective

Continuous improvement and
learning

Ability to learn, self-learn, and re-
learn

Ability to work in a team
Planning and task prioritization
Adaptability and flexibility
Attention to detail

Independent decision-making
Problem-solving
Communication skills
Leadership and initiative

Time management

Emotional intelligence
Negotiation

Ability to build interpersonal
relationships

Professional skills

Supply chain analytics

Demand and supply forecasting
Project management
Transportation/fleet management
Warehouse management

Asset and inventory management
Reverse logistics

Supply chain management
Transportation planning and analysis
Warehouse Management Systems
(WMS)

Inventory management and
optimization

Data analysis and statistical analysis
Enterprise Resource Planning (ERP)
systems

Geographic Information Systems
(GIS)

Process improvement methods (e.g.,
Lean, Six Sigma)

Project management and planning
Compliance and regulatory
knowledge (e.g., customs, security)

Data analysis

Business analysis
Financial management
Strategy and change management
Project management
Sales and negotiation
Marketing analysis

PR, communications, and
copywriting

Use of promotion channels
Customer experience

Thus, the convergence of competency
sets for managers and engineers in logistics
occurs due to the growing importance of

technical
strategies.

technologies and the need to integrate
knowledge

into  management

Logistics 5.0 requires new
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competencies from managers that combine
technological knowledge, analytical skills,
managerial abilities, and attention to
sustainable development. The competency
model should take these aspects into account
to ensure effective management of modern
supply chains and compliance with new
market requirements.

It should also be noted that the
competency sets of logistics managers and
engineers are constantly changing under the
influence of modern challenges,
technological innovations, globalization,
environmental and social requirements, crisis
situations, etc. This means that traditional
competencies are being transformed and
new competencies are emerging. For
example, instead of simple supply chain
management, modern managers must be
able to implement and use digital tools for
automating and optimizing supply chains,
integrate artificial intelligence-based systems
for real-time demand forecasting and
inventory management. The implementation
of intelligent transport systems that use
Internet of Things technologies for real-time
monitoring and optimization of transport
processes includes automated vehicle
management and unmanned systems for
goods  delivery. Modern  automated
warehouse management systems use robotic
systems and drones to optimize warehouse
operations.

Thus, the set of competencies of a
logistics manager should be considered as an
integrated system that helps achieve the
organization's strategic goals in conditions of
constant changes in technologies, market
conditions, and challenges. This system can
be described by a competency model that
presents a structured description of
knowledge, skills, behavioral characteristics,
and other qualities necessary for successful
performance of specific work tasks or
achieving productivity in a certain position.
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Taking this into account, we have developed
a new competency model for logistics and SC
managers, which includes four important
components: knowledge, skills, behavioral
characteristics, and motivation (Fig. 1).

Therefore, logistics managers should
know the evolution of logistics concepts and
supply chain management, patterns of
creation and development of logistics
systems, characteristics and integration of
business processes in supply chains,
methodology for developing and making
logistics decisions at strategic, tactical, and
operational levels. In addition to subject area
knowledge, logistics managers should have
technical and technological knowledge,
particularly organizational and technological
schemes of logistics processes, features of
using information and  information-
communication technologies for monitoring
goods movement, data analysis and
processing, demand forecasting and
inventory management, transportation and
warehousing management using automated
and robotic systems, automation of
production processes, etc.

The skills of logistics managers should be
aimed at managing logistics processes and
projects for developing logistics systems at
micro-, meso-, and macro-levels, adapting to
new technologies, forming innovative
thinking, and understanding how innovations
can affect logistics business processes and
supply chain competitiveness.

Behavioral characteristics are oriented
towards developing systemic thinking and
interpersonal skills, primarily aimed at
human-machine collaboration in automated
and robotic logistics systems, effective
communication in an environment where
people and technologies interact, managing
interdisciplinary and intercultural project
teams, etc.
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/ Principles, concepts of logistics and SCM, integration of
processes in supply chains
Procurement strategies, inventory management, demand
planning and forecasting
Distribution laws, formation of distribution networks,
warehouse management and fulfillment
International and national norms, procedures and rules of
transportation, customs procedures
* Risk management and supply chain resilience
* T and systems in logistics (10T, Al, blockchain, ERP, WMS,
TMS, SRM, etc.)
\- Financial instruments related to logistics costs, budget

management and economic efficiency
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analyze logistics data, use analytical tools to make inform%

decisions

negotiate with suppliers, conclude contracts, build long-term

partnerships

effectively manage the team, motivate employees, delegate

responsibilities and ensure the fulfillment of tasks

plan, organize, coordinate and control logistics projects,
taking into account timeframes, budget and resources

= work with various stakeholders, ensure interaction between

the enterprise departments and partners

make decisions and act in conditions of change and high

uncertainty, adapt to new challenges

Competency

ﬂeadiness and interest in continuous professional
development, a desire to acquire new knowledge and skills
in the field of logistics and supply chain management.
= Willingness to take responsibility for seeking new ideas and
implementing innovations.
= Motivation to achieve results that contribute to the
company's success, improve its logistics operations and
competitiveness in the market.
* Loyalty to the organization, preventing burnout and ensuring
stability in the team's work.
= Influence on teamwork - to create a positive and effective
work environment.

Qommitment to sustainable development, reducing the

negative impact on the environment

* Stress resilience as the ability to maintain work effectiveg
under high stress, intense workloads, and challenges.

= Adaptability as the ability to adapt and the willingness to

work in uncertain conditions.

Initiative as a proactive approach to problem-solving,
innovative solutions, and the ability to propose new ideas to
improve process efficiency.

* High level of organizational skills, the ability to plan and
manage time effectively.

Adherence to ethical norms and standards in work, a
responsible attitude towards duties and the society and the

\environment. /

Figure 1 - Competency model for logistics and SC managers in Industry 5.0

The inclusion of the fourth component
"Motivation" in the model corresponds to the
modern understanding of competence,
which can be described by the formula "I
know, | can, I'm able to,and | wantto," i.e., how
capable a specialist is in applying acquired
knowledge, abilities, and skills in real
conditions of professional activity. Even if a
person has a high level of knowledge and
skills, without proper motivation, they may
not use them effectively. In the proposed
model, a logistics manager should have an
interest in continuous professional
development, strive to acquire new
knowledge and skills in logistics and supply
chain management, achieve results that
contribute to the company's success, increase

the efficiency of its logistics operations, and
competitiveness in the market.

It should be noted that Industry 5.0
emphasizes the integration of technologies to
increase efficiency and reduce negative
environmental impact, which includes
implementing sustainable practices in
logistics and supply chain management. That
is why logistics managers should be able to
implement  sustainable practices and
solutions to reduce harmful emissions into
the environment, demonstrate high ethical
awareness and social responsibility in
decision-making, and have a commitment to
sustainable development as part of corporate
culture and personal professional values.
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The change in competency models for
logistics managers necessitates adjusting
academic training programs to prepare
students for new requirements and realities of

model for logistics managers has been
implemented in the new edition of the
"Logistics" educational program at the
National Technical University of Ukraine "lgor

the profession. The proposed competency

Courses for bachelor's
degree in logistics

Sikorsky Kyiv Polytechnic Institute".

Courses for masters's
degree in logistics

Understanding the concepts of Basics of logistics. Sustainable supply chains strategic
logisties and SCM Supply, production and sales management. Environmental
logisties. management.
Management and optimization Operational management. Logistics management.
of logistics operations and Transport logistics. Demand forecasting and inventory
business processes Warechouse logistics. management.
(transportation, warchousing, Reverse logistics. Quality Global Procurement in Supply
inventory management, order management, lean production Chains.
fulfillment, ete.). and logistics.
Knowledge of international and International economic Global customs logistics.
national regulation of logistics relations. International settlement operations
activities and risk management. Customs logistics. in logistics. International transport
_E Risk management. and logistics systems.
% Strategic planning and Enterprise economy. Design of logistics infrastructure
= | development of logistics Company finances. objects.
£ | systems, forecasting costs and Business forecasting. Innovation technologies in logistics
I | optimizing budgets for logistics Integrated planning of logistics | systems.
activities, increasing the supply support for production.
chains competitiveness.
Communication and Management. Marketing. Reputational capital in logistics.
partnership with suppliers, HR management. Logistics consulting.
customers, and other Behavioral economics.
stakeholders in changing
market conditions.
Business analytics and Business statistics. Intellectualization of the logistics
modeling of logistics processes Economic analysis. services market.
using digital technologies. Technology systems and Analytical statistics using the R
digitization. language.
IT in logistics.
Language and information Language culture and business | Foreign language for business
communications communication. Foreign communication.
language. Information systems
and technologies. Digital
transformations.
Self-organization and time Basics of a healthy lifestyle. Training "Logistics of crisis
management Self-management. Recruitment. | situations”
Career coaching.
« | Data analytics Mathematics for managers. Training course "Critical thinking".
= Probability theory and Business analytics in logistics.
% mathematical statistics for
= managers. Data visualization.
a Blockchain and artificial
intelligence in business.
Leadership and team Leadership and business Logistics Cost Optimization Project
development, use of agile communications. Psychology of | Management.
project management conflict. Training "Crisis Corporate Governance
technologies for rapid communications”. Creative
adaptation to changes, human- management.
centric orientation of corporate
governance and corporate
gocial responsibility.

Figure 2 — Key competencies and academic disciplines from the educational program

"Logistics" curriculum
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The purpose of this educational program
is to train specialists who possess systemic
thinking and are suitable for professional
logistics activities in various economic
sectors, with a wide range of general and
professional competencies, to provide
entities of various organizational and legal
forms with qualified personnel in the field of
logistics  process  management. The
uniqueness of the proposed program is due
to its priority orientation on forming pro-
innovative  competencies of logistics
managers capable of effective work using
modern digital technologies and oriented
towards partnership and interaction in supply
chains. The program combines knowledge of

management, logistics, economics,
information  technology, law, finance,
operations management, etc. Figure 2

contains a list of key competencies and

academic disciplines provided in the
curriculum  for  educational  program
"Logistics".

Thus, an updated educational program is
critically important for training logistics
managers capable of successfully working in
Industry 5.0 conditions and successfully
coping with future challenges. It is adapted to
modern  requirements, includes new
technologies, soft skills development,
sustainable development, analytical abilities,
and practical experience.

To verify the acquired knowledge and
formed skills, a system of program learning
outcomes is extremely important, which
should be oriented towards fostering human-
centricity, sustainability, flexibility, and digital
transformation in logistics management. To
better understand the needs and
requirements  of  business,  establish
partnerships, and ensure the possibility of
internships  for students at domestic
enterprises, we have developed a matrix of
maturity of logistics competencies, which
allows determining the degree of formation
of knowledge, skills, and abilities. Usually,
such matrices are developed by companies to
identify the current level of competency
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maturity in the organization, identify
weaknesses, and develop personnel
development plans. This tool can be used by
universities to evaluate the effectiveness of
their educational programs, develop new
courses, and improve forms and methods of
classroom and independent work of students.

Table 3 presents our proposed maturity
matrix of logistics managers' competencies,
which provides for 3 levels of formation, as
well as key performance indicators (KPIs) for
measuring students' academic achievements
and their ability for self-development.

For each level of competency, the main
forms of classroom and extracurricular
student work, incentives for obtaining in-
depth knowledge and forming innovative
thinking are defined:

A. Basic or initial level reflects a basic
understanding of the main concepts and
principles of logistics, knowledge of logistics
processes, ability to develop and justify
logistics solutions using basic information
systems and procedures.

B. Advanced level involves a deeper
understanding of various functional areas of
logistics and integration of logistics processes
with other business processes in supply
chains, knowledge of international standards
and best practices in logistics and supply
chain management, ability to conduct data
analysis to optimize logistics processes using
various software.

C. Innovative level requires deep
knowledge of the latest trends and digital
technologies in logistics and supply chain
management, the impact of Industry 5.0 on
logistics processes, including the integration
of people and technologies to create
personalized solutions, ability to develop
sustainable development strategies for
logistics systems of various complexity levels,
considering  environmental, social and
economic aspects, identifying ways to
increase the efficiency of logistics activities
and competitiveness of supply chains.
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Table 3. Structure of the maturity matrix of logistics managers' competencies (author's

contribution)

Competences Levels of formed competences and learning outcomes KPI
Basic Advanced Innovative

Knowledge Knowledge of Deeper Deep knowledge of the | Student success in
the basics of understanding of impact of Industry 5.0 basic courses.
logistics, functional areas of concepts on logistics Solving cases,
concepts and logistics, integrated processes, including the | carrying out mini-
principles of management of integration of people researches,
logistics, business processes in | and technology to create | business games
management of | supply chains, personalized solutions. and trainings.
logistics development of The ability to develop
business logistics strategies strategies for the
processes in and their impact on sustainable development
supply chains the competitiveness | of logistics systems,

of supply chains. taking into account
environmental, social
and economic aspects.

Skills Mastering basic | Successful solution Strategic thinking, Percentage of
instruments and | of complex cases, development of students.
performing basic | data analysis and innovative solutions,
operations. decision-making participation in

skills. Participation interdisciplinary

in thematic webinars | projects, initiation of

and online courses. real or simulated
logistics projects.

Behavioral Communicative | Leadership qualities, | Strategic vision, Percentage of

attributes learners, creativity and emotional intelligence, students.
responsibility innovative thinking, | flexibility and openness
and discipline, the ability to work in | to change, adaptability
adaptability and | a team, taking into to cultural contexts,
ethical behavior | account the opinions | participation in
(academic of others, and exchange and academic
integrity) contribute to the mobility programs.

overall result

Motivation Attitude to Participation in Proactivity, leadership Percentage of
learning, extracurricular motivation in team students
performance of | activities: student projects, volunteering,
classroom and clubs, circles, participation in social
independent conferences, and environmental
tasks, discipline | competitions, projects, participation in
and personal workshops or global sustainable
responsibility. internships in development initiatives.

companies related to
logistics.
To assess the maturity of students' extracurricular activities, olympiads,

knowledge at different levels of competency,
indicators (KPIs) of student success, individual
student ratings, the proportion of students
classroom and

participating

in various

competitions, business and scientific projects,
academic mobility programs, etc. can be
used. These KPIs will help track student
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progress at each maturity level and ensure
that curricula match their development.

The existing system of knowledge and
academic skills assessment at KPI stimulates
students' creativity. Students can receive
bonus points in academic disciplines for
participating in scientific work competitions
on the subject of the discipline or for in-depth
study of specific topics, the results of which
are presented in the form of scientific theses,
essays, presentations, scientific articles, etc.,
completing online courses on the subject of
the discipline. There is also a system for
recognizing learning outcomes acquired
through non-formal or informal education.

It's also worth noting that NTUU "Igor
Sikorsky Kyiv Polytechnic Institute" is a
research university, which means itis not only
a source of new knowledge and technologies
but also a platform for developing skills that
allow future specialists to successfully adapt
and work in the conditions of Industry 5.0. The
university has created an innovative
ecosystem "Sikorsky Challenge Ukraine"
(SCU), which currently unites structural units
of the university (KPI Department of
Innovation and Technology Transfer, KPI
Research Division, KPI Intellectual Property
Center, KPI TechnoHub, Sikorsky Challenge
KPI Startup School, Institute of Advanced
Defense Technologies), as well as 15
regional/city innovation clusters, dozens of
enterprises, business associations, and
foundations. Through conducting
fundamental and applied research, the
university contributes to the creation of new
technological solutions and approaches,
which are subsequently integrated into
educational programs and prepare students
for work in the modern digital environment.
This allows students  to acquire
comprehensive competencies that meet the
requirements of the modern labor market,
where not only technical skills are important,
but also the ability to integrate knowledge
from various fields.

Conclusions and Further Research
Prospects. Logistics as a field of professional
activity is undergoing significant changes.
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The speed at which these changes are
occurring is most striking, but at the same
time makes logistics an interesting, dynamic
industry that never stops and is always at the
forefront of all global trends and challenges.
In recent years, during the global Covid-19
pandemic, the intensification of trade wars
and armed conflicts in various regions of the
world, a volatile market environment, and
significant uncertainty, logistics and supply
chains have come to the forefront of special
attention not only for businesses but also for
international organizations and entire regions
and individual countries. The issue of
ensuring the continuity and sustainability of
logistics processes has never been as critical
worldwide as it has been in the last 2-3 years.
Global transformations require logistics
personnel to pay more attention to
systematicity and speed of decision-making,
control at all stages of the supply chain, the
need to develop alternative scenarios for
product movement, ensure flexibility and
efficiency of product delivery to different
regions of the world, and design supply
networks to meet demand in real-time.

The analysis of the main trends in the
development of the global logistics services
market allowed us to identify and systematize
key factors influencing the transformation of
the logistics industry, as well as to investigate
the  peculiarities of these factors'
manifestation in Ukraine.

It was proven that the processes
associated with changes in technological
structures and the transition from Industry 4.0
to Industry 5.0 have the greatest impact on
the transformation of competence of logistics
and supply chain management managers.
This means that the importance of
information and communication, digital,
personal, and interpersonal skills is growing.
Highly qualified specialists can stimulate
technology development and develop digital
logistics solutions for systems of various
complexity levels, as well as effectively
implement and use digital technologies for
data processing, optimization of logistics
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processes, cost reduction, and increasing the
speed of product movement.

This means that traditional competencies
are  being transformed and new
competencies are emerging. Instead of
simple supply chain management, modern
managers must be able to implement and use
digital tools to automate and optimize supply
chains, integrate artificial intelligence-based
systems for demand forecasting and real-time
inventory management. The implementation
of intelligent transport systems that use
Internet of Things technologies for real-time
monitoring and optimization of transport
processes includes automated vehicle
management and unmanned systems for
product delivery. Modern automated
warehouse management systems use robotic
systems and drones to optimize warehouse
operations. In general, logistics and supply
chain management managers need to learn
to cooperate with artificial intelligence, using
an approach known as "human-machine
collaboration" or "collaborative intelligence,"
which manifests itself in the use of artificial
intelligence to cover human weaknesses or
automate routine tasks. Such a specialist must
possess strategic thinking and creativity,
while artificial intelligence can provide speed
in processing large data sets, finding
correlations, making predictions, and
providing recommendations.

Summarizing the results of scientific
research by many scientists and analytical
reviews concerning the development and
transformation of competency models for
logistics personnel, the selection and
assessment of the significance of general and
professional competencies allowed us to
develop an author's competency model for
logistics managers, which represents an
integrated system of structured knowledge,
skills, behavioral characteristics, and other
qualities necessary for the successful
performance of specific work tasks. The
novelty of this model is the separation of the
"Motivation" component, which corresponds
to the modern understanding of competence,
which can be described by the formula "I
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know, | can, | am able, and | want." In the
proposed model, a logistics manager should
have an interest in continuous professional
development, strive to acquire new
knowledge and skills in logistics and supply
chain management, achieve results that
contribute to the company's success, improve
the efficiency of its logistics operations, and
enhance competitiveness in the market.

The changing competency models for
logistics managers necessitate adjustments to
academic training programs to prepare
students for new demands and realities of the
profession. The proposed competency model
for logistics managers has been implemented
in the new edition of the "Logistics"
educational program at the National
Technical University of Ukraine "lgor Sikorsky
Kyiv Polytechnic Institute". The uniqueness of
the proposed program is its priority focus on
developing pro-innovation competencies of
logistics managers, capable of working
effectively using modern digital technologies
and oriented towards partnership and
interaction in supply chains. The program
combines knowledge from management,
logistics, economics, information technology,
law, finance, operations management, and
more. Industry 5.0 emphasizes the need to
integrate advanced technologies such as
artificial intelligence, robotics, and big data,
necessitating the inclusion of new courses in
educational programs aimed at developing
relevant knowledge and skills. Moreover, it is
important to develop interdisciplinary
competencies that will allow students to
combine  technical knowledge  with
management and communication skills,
which is particularly relevant in the context of
modern challenges. Sustainability and social
responsibility are central to Industry 5.0,
requiring a revision of educational programs
to account for environmental and ethical
aspects, as well as providing students with
opportunities to  master sustainable
development practices.

To better understand the needs and
requirements  of  business,  establish
partnerships, and provide opportunities for
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student internships at domestic enterprises,
we have developed a matrix of logistics
competency maturity that allows
determining the degree of formation of
knowledge, skills, and abilities. Three levels of
academic competency formation are
proposed, as well as key performance
indicators for measuring students' academic
achievements and their capacity for self-
development. Due to rapid changes in
technology and the business environment,
the use of the logistics competency maturity
matrix should promote the development of
flexible thinking and adaptability in students,
including strategic management, change
forecasting, and crisis management.
Participation in various business events,
trainings, seminars, etc. will strengthen the
practical component of the educational
program, providing students with
opportunities to gain real experience through
internships, educational projects, business
cooperation, and participation in mobility
programs.

Thus, the proposed comprehensive
approach, which involves developing a
competency model for logistics managers in
Industry 5.0 conditions, has allowed for
improving the content and structure of the
"Logistics" educational program, taking into
account trends in the logistics services market
and forecasts for the future development of
the logistics industry. It has helped determine
the relationship between general and
professional skills, the set of necessary tools
and technologies for developing and
implementing logistics solutions, stimulate
students to improve their knowledge, skills,
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and abilities, and orient them towards
effective professional activity in the future.
Prospects for further research on
improving educational programs considering
Industry 5.0 requirements can be defined
through several key directions. Firstly, it is
important to investigate the effectiveness of
implementing new technological courses and
their impact on students' competency
formation, which will allow assessing how
well curricula meet modern labor market
requirements. Secondly, attention should be
paid to the interdisciplinary approach to
learning, which is relevant in conditions of
growing integration of various knowledge
fields. Research can focus on developing and
implementing teaching methods that
promote students' skills in working at the
intersection of different disciplines, as well as
evaluating their effectiveness. Additionally, a
promising direction is studying the
integration of practical experience into the
educational process, particularly through
internships, business cooperation, and
mobility programs, which will help identify
best practices for preparing students for real
challenges in professional activities. It is also
worth continuing research on the impact of
sustainability and social responsibility on the
content of educational programs, as these
aspects are gaining increasing importance in
the modern business environment. Finally,
research prospects may focus on developing
innovative methods for assessing student
competencies considering new Industry 5.0
requirements, which will ensure quality
monitoring and correction of the educational
process to achieve optimal training results. .
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Svitlana Smerichevska, Larysa Prodanova, Oleksandr Yakushev. “Digitization of logistics and
supply chain management”. The article presents theoretical and applied aspects of digitalization of logistics
and supply chain management. It is emphasized that the processes of digitalization of supply chains and
logistics are a modern requirement for increasing business efficiency, as well as solving environmental, social
and management problems of successful companies. Digitization of supply chains and logistics is defined as the
integration of digital technologies and the implementation of digital tools to optimize, automate and increase
the efficiency of all stages of the logistics process. Key modern technologies in logistics and supply chains are
examined, including artificial intelligence (Al), the Internet of Things (loT) and Big Data. The role of Al in
optimizing logistics processes, forecasting market behavior, inventory management and route planning is
outlined. Emphasis is placed on the importance of loT for tracking goods, monitoring storage conditions and
vehicle maintenance. The role of Big Data in optimizing supply chains, improving decision-making and
compliance with regulatory requirements is analyzed. The use of digital documentation and electronic
document circulation are highlighted as important areas of digitization. The difference between digitization of
documents and digitalization of document circulation is revealed: digitization, or digital preservation, refers to
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the transfer of information from paper documents to electronic format for convenient and safe storage of files
and access to them in the future; digitalization involves the creation of documentation in computer
applications, its intelligent processing and analysis, its accumulation in digital repositories, and the wide use of
its data to solve various problems. It is noted that one of the main directions of digitization of documents is the
automated reading of documents and data entry, which is implemented using specialized software for
automatically extracting information from paper documents and entering it into digital systems. The list of the
main logistics documents that are subject to digitization and the digitization of which leads to an increase in
the efficiency of the supply chain (delivery confirmation, bill of lading, packing lists, invoices, cargo manifest,
etc.) is provided. It was concluded that digitalization of logistics is a significant factor for modern companies
seeking to increase their competitiveness in the market. It also enables the integration of all company divisions,
improves product tracking, speeds up customs procedures, optimizes transport costs and increases the flexibility
of return management. Despite the shortcomings that accompany this process, digitalization of logistics is
necessary to achieve sustainable development and effective management of supply chains in today's world.

Keywords: digitalization, Logistics 4.0, logistics, supply chains, logistics documents, digital
technologies.

CsimnaHa Cmepiyescvka, Jlapuca lpodaHoea, OnekcaHop Axkywes. «Ljugppoeizayia nozicmuku
ma ynpaeniHHA NAHylo2amMu NoCMAa4vyaHHa». Y cmammi npedcmassieHi meopemuyHi ma npukaaoHi
acnekmu yugposisayii no2icmuku, akuli nepedbayae 8nposadxeHHa Yu@dposux piuleHb HA 8CiX emanax
J102icMUYH020 YUKy 019 MOHIMOPUH2Y Ma ynpassiHHA npoyecamu 8 YCbOMY JIGHUIOXKY NOCMAYaHHS.
AKYeHmMo8aHo, Wo npouecu yugposizayii 1aHyr2ie NOCMAYAHHA | J102iCMUKU € CY4AacHOK 8UMO20I0
nioguwWeHHa epekmueHoOCmMi 6i3Hecy, a MAKoX BUPIWEHHS eKOJI02iYHUX, COYidIbHUX Ma ynpasniHCbKUx
npobsiem ycniwHux kKomnawid. [Monpu nepeeaeu, uugposizayis CMUKAEMbCA 3 HU3KOK BUKJIUKIB, AKI
nompibHo nodosnamu 054 i ycniiHo20 8nposadxeHHA. Ljugposizauyia naHyrozie NOCMayvyaHHA i no2icmuku
8U3HAYeHA AK iHMez2payia yugpposux mexHOM02il Ma 8nposacxKeHHA Yugpposux HCMpymeHmis 0nA
onmumizayii, asmomamu3auii ma niosuweHHA egekmugHOCMI 8Cix emanis n02icMUYHO20 npouyecy.
Posznadaromeca Kmo4os8i CyydcHi mexHoso2ii, Wo BUKOpUCMo8yombCsa 8 uugposili mpaHcghopmayii
nozicmuku, 30kpema wmyyHut iHmenekm (Al), IHmepHem peued (loT) ma aHaniz eenukux daHux (Big Datay).
O6rpyHmosaHo, Wo makxi mexHosoeii 3abe3neyyoms niosuweHHs iHhopmauiliHoi 83aemodii, epekmusHicmMeo
yNpassiHHA 3andacamu, onepamusHicme iHopMauiliHo2o 3abe3neyeHHA mMA MOYHICMb npouecis.
3a3HayeHo, WO 8nposadKeHHA YUPPOBUX MEXHOORI CMUKAEMbLCA 3 MAKUMU mpyoHowamu AK
HedocmamHicmes KeanigikosaHoi poboyoi cunu ma docmynHicmes 0GHUX. AK 8aXnUBi HanpAMKU yugposizayii
BUOKpeMJIeHO: 3aCmOoCy8aHHA Uupposoi dokymeHmauii ma enekmpoHHuUl 0okymeHmoobie. Po3kpumo
pi3HUUIO MiX oyugpysaHHAM OOKymMeHmMiI8 i yugposizayieto 00KymeHmMoobizy. 3a3Ha4yeHo, wWo OOHUM i3
OCHOBHUX Hanpsmkie yugposizayii € asmomamusosaHe YUMAaHHA OOKyMeHmMie i ese0eHHs OAHUX, AKi
peaniaylomscs i3 3dCmMocy8aHHAM Cheyiani3o8aH020 NPo2pamMHo20 3dbe3nevyeHHS O/ d8MOMAMUYHO20
susly4eHHs iHGhopmayii 3 naneposux 0OKymeHmie i 8sedeHHsA ii 8 yugposi cucmemu. HasedeHo nepenik
OCHOBHUX Jl02icCmuYyHUX OOKyMeHmis, AKi nidnaearome yugposizauil, oyupysaHHa AKUX 3YMOBJIOE
nidguweHHA egheKkmuBHOCMI JIGHUYIOXKA NOCMAYaHHA (nidmeepOxeHHA 00CMABKU, KOHOCAMEHM,
NAakysasnbHi nUCMU, PAaxyHKU-¢akmypu, 8aHmaxHul madigpecm ma iH.). 3pobreHo BUCHOBOK, WO
yugpposizayis no2icmuku: € 8a20MUM YUHHUKOM O/l Cy4dCHUX KOMNAHIU, AKi npazHyme nidguwjumu ceoto
KOHKYpPeHmMOoCNPOMOXHICMb HA PUHKY; Nnonpu HedosTiKuU, uel npouec € HeObXiOHUM 0718 00CA2HEHHS CMasozo
p038UMKY ma eheKmu8HO20 ynpasiHHA IAHU2AMU NOCMAYdHb Y CyHacHOMYy C8imi.
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Introduction. The digitalization of throughout the supply chain, from the receipt
logistics involves implementing digital of raw materials to the final delivery of the
solutions at all stages of the logistics cycle for product. Digital transformation in the logistics

monitoring and managing  processes sector requires increased investment in
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modern tools, systems, and technologies to
optimize resources, ensuring efficiency. To
achieve successful digitalization of logistics in
a company, it is necessary to promote the
quality use of new technologies. Although
this is a necessary and beneficial process, in
practice, the digitalization of logistics may
face a number of obstacles and problems that
need to be overcome for its successful
implementation in companies.

Analysis of recent research and
publications. The methodology, concepts,
optimization models, and strategies for
logistics and supply chain management
based on the implementation of digital
technologies have been formulated and
revealed in many foreign and domestic
scientific works. In particular, authors O. A.
Pokhylchenko [17], B. Bigliardi et al. [2], Yu. O.
Shkrygun [22], N. V. Trushkina and K. Yu.
Kitrish [21] argue that with the development
of the Industry 4.0 concept, the Logistics 4.0
concept emerged, which scientists define as
management using advanced technologies of
flows of raw materials, semi-finished
products, and finished products to meet
customer needs. The spread of digital
technologies in the industrial sector
inevitably has consequences for logistics as
well [2]. Based on these, as noted by S. Schrauf
and Ph. Berttram [6], new business models are
created that integrate every link in the
company's value chain: digital workplace,
product development and innovation, design
and production, distribution, digital sales
channels, and customer relationship
management. Research has shown that
Industry 4.0 will have the greatest impact on
the areas of order fulfillment and transport
logistics [19]. The supply chain concept
developed in the article by M. V. Boychenko
[14] is most fully realized in the Logistics 4.0
system.

S. Hrytsenko explores the possibilities of
applying digital technologies at the local level
in the formation of transport and logistics
clusters. The author notes that the
implementation of intelligent transport
systems, which represent a combination of
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modern technologies, transport
infrastructure, facilities, and users, will provide
a higher level of mobility, safety,
environmental friendliness, and economic
efficiency of transport services [15, p. 350].

Based on the analysis of specific
technologies such as artificial intelligence,
Internet of Things, and blockchain, J. D. Torres
Leandro emphasizes the advantages of
focusing on their use in supply chain
management, namely: improving information
interaction between subjects influencing
supply chains; efficiency of inventory
management and its reduction; operational
information support in making management
decisions; ensuring accuracy of processes and
location of goods, which improves
management and customer service [9].

Given the presence of a wide range of
theoretical developments, it is worth focusing
on specific practical aspects of digitalization
in logistics and supply chain management.

Formulation of the article's objectives.
The purpose of this article is to analyze the
current state and practices of implementing
digitalization in logistics and supply chain
management.

Presentation of the main material. The
use of digital technologies in supply chains is
a requirement of our time. Along with
increasing economic efficiency, digitalization
allows overcoming environmental, social, and
governance (ESG) issues. As research by the
international audit and consulting firm PwC
shows, hundreds of surveyed executives and
company leaders in the US recognize the
benefits of digital transformation in supply
chains. Among these companies, 62% have
invested in cloud technologies and artificial
intelligence, including 55% in machine
learning technology. The main areas of
activity in which these technologies are used
are quality control, operational visibility, and
analytical work [5].

As the digitalization of supply chains is a
revolutionary transformation with a lack of
theoretical achievements and practical
experience, it is accompanied by many
challenges. Thus, up to 70% of company
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executives admit that their investments in
operational technologies have not yielded
the expected results. Most companies focus
more on basic, immediate priorities and
problems in their supply chains and less on
actions and investments that can help
transform supply chains and create long-term
value. Despite the large number and potential
of technologies, few executives say their
companies are using or planning to use them
to automate and improve the execution of
various supply chain elements in at least the
next 2 years. Only about a third of executives
say that increasing resilience is the main goal
of investing in supply chain technologies.
Regarding risk, 86% of respondents agree that
their company should invest more in
technologies to detect, track, and measure
supply chain risk. More than two-thirds of
respondents expect that digitalization of their
supply chain will require upskilling of
employees. Respondents note a reduction in
the supply of skilled labor, so they are willing
to work with their own staff, including
retraining employees for other jobs as their
current roles will no longer be needed.
Additionally, companies plan to reduce
dependence on outsourcing. Lack of digital
skills among employees (80%) and availability
of data and digital tools (73%) were the most
frequently mentioned challenges for
integrating ESG into the company's supply
chains [12].

The digitalization of logistics provides
advantages that optimize the supply chain
operation and increase efficiency in all areas
of the company's activities. It allows
integration with other departments of the
company, facilitating coordination of
activities and decision-making. Product
tracking is improved, making it possible to
determine their location and condition in
detail at any time. Digitalization also
accelerates customs procedures, simplifying
bureaucratic processes and reducing waiting
times. Additionally, it facilitates order picking
and  cross-docking,  optimizes  order
preparation, and direct delivery to the end-
user. Another important advantage is the
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simplification of transportation planning
through software specialized in route
organization, the implementation of which
leads to resource optimization and reduction
of transportation-related costs. Reverse
logistics, i.e., delivery and returns, becomes
more flexible thanks to digitalization. This
facilitates returns management and simplifies
the processes of refunds or product
replacement. The digitalization of logistics
also improves demand forecasts, allowing for
the adaptation of production and supply
according to market needs.

The digitalization of supply chains and
logistics means the integration of digital
technologies into all their aspects, from
automating storage and  distribution
processes to using advanced software for
inventory management and route planning.
Logistics management technologies are
important tools for ensuring supply chain
resilience and effectively responding to future
disruption risks, aimed at increasing
efficiency, reducing costs, and improving
decision-making processes throughout the
supply chain, thus contributing to more
flexible, accurate, and market-adapted
logistics [8; 20].

Let's characterize some  modern
technologies in logistics and supply chains.

Artificial Intelligence (Al) is a revolution in
the logistics sector, enabling it to achieve
ultra-high efficiency in process optimization
and customer satisfaction, ensuring long-
term stability of digital business. Through the
application of Al, companies are transforming
their procedures into proactive schemes.
Operators can predict market behavior and
allocate resources appropriately, leading to
increased productivity and reduced costs. The
successes in  implementing artificial
intelligence in logistics are due, in particular,
to increased market competition. To remain
competitive while optimizing operations in
supply chains, logistics companies are forced
to invest in technologies [6]. Figure 1 shows

the level of artificial intelligence
implementation in supply chains and
manufacturing  businesses,  which s
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determined by the corresponding shares of
respondents' answers..
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Figure 1 - Level of adoption of Al in supply chains and manufacturing in the world in 2022
and 2025 (forecast)
Source: developed by the authors from [2]

From Figure 1, we can see that in 2022,
one-third of executives were preparing for
wide and full-scale implementation of Al. It is
expected that by 2025, the level of full-scale Al
implementation will increase to almost 38%.

Al is used in warehousing, inventory,
order preparation, and transportation
processes. In inventory control, the
application of resource planning software
with integrated artificial intelligence and
robots allows for efficient inventory
management and optimization of storage
space. Products are placed according to their
arrival, and locations are chosen based on
their expected rotation, maximizing the use of
available resources.

Thanks to data-based machine learning,
artificial intelligence can predict future

customer orders and adjust inventory
accordingly. Mass analysis of internet
browsing and online purchase data provides
the ability to observe consumer habits of real
and potential buyers, forecasting trends in
consumer behavior.

Al enables coordination and optimization
of transportation. This technology allows for
planning trips at the most appropriate times
and selecting the best routes. This achieves a
reduction in distance and CO2 emissions
associated  with  trips, ensuring an
environmentally friendly approach and
ecological responsibility in logistics. Al is used
in the global cargo drone market. The current
state and forecasts of the relevant Al
applications are shown in Figure 2.
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Figure 2 - Total value of the global market for cargo drones in 2023, with a forecast (*) until 2030
Source: developed by the authors from [10]

According to Figure 2, by 2030, the
global cargo drone market is expected to
double, reaching 17.88 billion US dollars. The
most dynamic growth is predicted to occur
between 2027 and 2029.

Chatbots created using Al play an
important role in the retail sector. These
virtual assistants provide customers with a
personalized experience, facilitating online
shopping and offering assistance in offline
stores. Al is also used for quality control.
Monitoring with this technology allows for
detecting errors and time losses,
implementing early corrective processes, and
reducing operational costs. Regarding human
resources, the use of Al allows for utilizing
physical labor and human talent for more
skilled and creative tasks, while routine work
is subject to automation. One of the main
directions of digital logistics is the use of
machine learning for optimal decision-
making. For instance, it can determine the
best route for transportation, efficiently
organize a warehouse to meet demand in the
next period, or calculate the optimal number
of necessary suppliers. Furthermore, machine
learning can be applied to clean databases of
errors and missing data, mainly in those
databases that are manually generated.

The Internet of Things (IoT) s
transforming the logistics industry, providing
accurate real-time tracking of goods, as well
as monitoring their storage conditions, which
significantly improves inventory
management and overall warehouse
efficiency. One of the main advantages of loT
in logistics is that, thanks to radio-frequency
identification (RFID), Bluetooth, NFC tags, and
GPS, it is possible to determine the exact
location of goods at any time, as well as
exchange information between participants
in the supply chain [19].

The potential of loT is not limited to
inventory tracking but also extends to vehicle
maintenance: loT systems can predict when a
vehicle will need maintenance before a
breakdown  occurs, thus  minimizing
downtime. loT devices can track driving
patterns and driver behavior, providing
feedback that will promote safer driving and
improve fuel efficiency.

The IloT architecture of the logistics
industry consists of five distinct levels:
perception, access, network, support, and
applications. At the perception level, data is
collected and signals are received through
physical devices. The access level responds to
sensory requests for transmitting received
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data in networks such as 3G, 4G, 5G, WiFi. By
sending a signal from the access level to the
support level, the network level completes
the signaling process. The support level
provides data processing tools and platforms.
The application level establishes a connection
between loT and its consumers [11].

Big data analysis using artificial
intelligence algorithms allows companies to
improve decision-making processes, optimize
the supply chain, and increase overall
efficiency. The expansion of global supply
chains generates enormous amounts of data
from many sources, requiring advanced
analytics for efficient operation and
management. Big data allows logistics
companies to optimize supply chain
operations by providing information on
inventory levels, demand forecasts, and real-
time shipment tracking. This contributes to
more efficient route planning, reduced fuel
costs, and shortened delivery times.
Customers demand accurate and timely
information about order status, delivery
times, and product location.

Governments and regulatory bodies are
introducing stricter data management and
reporting rules. Big data solutions allow
companies to comply with these rules by
providing accurate and timely data. For
example, in May 2024, the European Union's
transport regulator emphasized the role of
big data in helping logistics companies meet
new emission standards. Using big data,
logistics companies can improve vehicle
utilization, optimize routes, predict
maintenance needs, control emissions, and
develop low-carbon strategies. The EU's focus
on big data signals to the industry that data-
driven decision-making is crucial for
compliance and competitiveness. By
leveraging the power of data, logistics
companies not only meet environmental
regulations but also gain a competitive
advantage [3].

The digitalization of logistics involves
moving away from paper and reducing
manual operations. This not only contributes
to environmental protection but also
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optimizes processes, reduces errors, and
increases the overall efficiency of the
company. The transition from paper to digital
documentation in logistics is driven by the
globalization of supply chains, and the
increasing complexity and acceleration of
logistics operations. It's important to
understand  the  difference  between
digitization and digitalization. Digitization, or
digital preservation, refers to transferring
information from paper documents into an
electronic format for convenient and secure
storage and future access to files.
Digitalization involves creating
documentation in computer applications,
intelligent  processing and  analysis,
accumulation in digital repositories, and
extensive use of its data to solve various tasks.
In the context of supply chain and logistics,
digitalization is crucial for optimizing
operations, reducing the risk of data loss, and
ensuring real-time access to information. The
reason why supply chain and logistics
companies are increasingly choosing
document automation technologies is that
they offer several advantages over traditional
paper processes. These include increased
accuracy and efficiency, reduced costs,
improved supply chain visibility, and the
elimination of repetitive tasks for staff in favor
of other high-value activities. Through digital
documentation, logistics companies can
ensure they have the necessary information
when they need it to make informed decisions
and maintain smooth operation of their
supply chain [18, p. 119].

One of the main directions in document
digitalization is automated document reading
and data entry. Specialized software is used
for this purpose to automatically extract
information from paper documents and input
it into digital systems. This eliminates the
need for manual data entry, which is time-
consuming, can cause errors, and often
results in incomplete or incorrect information.
There are various document digitalization
technologies, including Document
Understanding and Intelligent Document
Processing, based on the use of artificial
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intelligence, machine learning, natural
language processing, and advanced optical
character recognition mechanisms. These
technological solutions provide end-to-end
automation of document-oriented processes.
By collecting, extracting, classifying, and
analyzing information from documents of
various types and formats, they enable data
integration within workflow automation.
Through the automation of document-
oriented processes, intelligent document
processing can free up time and resources,
allowing supply chain companies to focus on
core activities, increasing efficiency and
reducing costs. For example, in working with
images, particularly for recognizing the
presence or absence of stamps when
processing paper documents, an effective
approach is machine learning using
convolutional neural networks [16].

Let's consider some types of logistics
documents that can be automatically
digitized to improve supply chain efficiency
and reduce manual data entry errors [1].
These include:

1) Proof of Delivery (POD). POD
documents confirm that a shipment has been
delivered and serve as the basis for invoicing
and customer service. Digitizing PODs helps
speed up the billing process and provides
real-time visibility of delivery status;

2) Bill of Lading (BOL). This is a legal
document that defines the type, quantity, and
destination of goods being transported.
Digital transformation of bills of lading helps
automate carrier selection and routing,
improve accuracy and speed of invoicing and
payment processes;

3) Bill of Lading Instructions. Many
companies offering transportation services
receive specific instructions from their clients
regarding the information they should
include in the bill of lading. This is usually one
of the most labor-intensive tasks for those
responsible for creating the bill of lading, so
digitizing and automating this activity can
speed up the overall process of creating the
waybill;
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4) Packing Lists (PL). These provide a
detailed description of the contents of a
shipment and serve to ensure the correct
items are delivered to the right destination.
Digitizing packing lists allows for automating
the picking and packing process and reducing
the risk of errors;

5) Delivery Note (DDT). A goods transport
note or delivery note is a document issued by
companies to justify or confirm the transfer of
goods, raw materials, or the object of a
commercial transaction from one place to
another, even in the case of two separate
units of the same company. Digitizing
transport documents improves logistics
processes overall. Choosing to digitize
transport documents means a final shift away
from paper to simplify and improve
processes. Transport documents can
physically travel with products or be sent
electronically;

6) Invoices. Invoices are an important part
of the billing and payment process, and
converting them to digital form can help
speed up payment cycles, reduce errors, and
improve visibility of outstanding payments;

7) Pickup Requests. If a company receives
pickup requests via email or PDF files (or other
formats), this information is usually processed
by a person to initiate the request and create
a shipment in the company's transportation
management system. This activity can be
automated to optimize operations;

8) Air Waybill (AWB). An air waybill is the
most important documentissued by an airline
directly or through its authorized agent. It is a
non-negotiable transport document that
covers the carriage of cargo from one airport
to another. When accepting cargo, the freight
forwarder acts on behalf of the airline whose
air waybill was issued. Digitizing and
automating AWBs can positively contribute to
error-free processing of this document;

9) One-Time Quote Requests. For many
companies, this can be very complex back-
office work, as it is crucial to quickly read and
respond to one-time quote requests to attract
potential clients. Managing specific quote
requests, even if they are sent via email with
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audio text, using automated and digital
methods can directly impact the number of
requests processed and clients acquired;

10) Verified Gross Mass (VGM). This is a
document that describes the weight of the
cargo, including securing and reinforcement,
as well as the tare weight of the container
carrying the cargo. It is provided by the
shipper to carriers and/or port terminal
representatives before the closing date of the
loading list. The ability to automatically
obtain this information can be crucial for
certain transport operations;

11) Cargo Manifest. Provides a summary
list of all cargo on board a freight vessel,
displayed under the vessel's name and
identifying marks. Typically, a cargo manifest
contains a list of all bills of lading with
specified details and the total quantity of
goods being transported. Therefore, as with
the bill of lading, it is very important for
companies to digitize and automate the
processing of the manifest to improve the
accuracy and speed of back-office activities.

Thus, by digitizing these and other
logistics documents, companies can increase
supply chain efficiency, reduce manual data
entry errors, and gain real-time visibility into
their operations.

The implementation of logistics
management technologies requires a
strategy tailored to the needs of each
company. Defining clear goals, appropriate
financial support, attracting and developing
digital talents, as well as encouraging
continuous improvement are key factors in
achieving successful transformation. It is
worth considering the benefits of forming
integration relationships on a contractual or
equity basis between consumers and
producers by creating logistics networks,
which enables the reduction of logistics and
management costs [13].

Conclusions. The digitalization of
logistics provides numerous advantages that
allow optimizing the supply chain, increasing
productivity and efficiency in all areas of the
company's activities. The implementation of
digital solutions achieves greater integration,
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traceability, and flexibility of processes,
leading to significant improvements in
logistics management. At the same time,
digital transformation faces numerous
challenges, including a shortage of skilled
workforce and the need to enhance
employees' digital skills.

Analysis of recent research indicates
significant potential for digital technologies
in logistics. The implementation of intelligent
transportation systems, artificial intelligence,
the Internet of Things, and blockchain can
significantly ~ improve  supply  chain
management efficiency. This is confirmed by
studies of foreign and domestic scientists
who emphasize the importance of using
advanced technologies to manage flows of
raw materials, semi-finished products, and
finished goods.

The practice of implementing logistics
digitalization shows that main investments
are directed towards cloud technologies,
artificial intelligence, and machine learning.
However, the results often do not meet the
expectations of company executives,
indicating the need for more in-depth
analysis and strategy development to achieve
long-term value.

Digitalization of logistics processes,
particularly document digitization,
contributes to increased accuracy and
efficiency, cost reduction, and improved
supply chain visibility. The implementation of
automated document reading, intelligent
data processing, and other advanced
technologies allows avoiding errors, reducing
information processing time, and focusing
resources on the company's core activities.

Thus, logistics digitalization is a
significant factor for modern companies
seeking to increase  their = market
competitiveness. It allows integration with
other company departments, improves
product tracking, accelerates customs
procedures, optimizes transport costs, and
increases flexibility in returns management.
Despite the drawbacks accompanying this
process, logistics digitalization is necessary to
achieve sustainable development and
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effective supply chain management in the
modern world..
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