Electronic scientific and practical journal

INTELLECTUALIZATION OF LOGISTICS
AND SUPPLY CHAIN MANAGEMENT

#33 (2025)
October ‘25

DOI.ORG/10.46783/SMART-SCM/2025-33

WWW.SMART-SCM.ORG
Ewt|ﬂ ISSN 2708-3195

“‘T 72 ?IJSIH 19003




Electronic scientific and practical collection

E_rl:lﬂ INTELLECTUALIZATION OF LOGISTICS

AND SUPPLY CHAIN MANAGEMENT

Electronic scientific and practical publication in economic
sciences

Electronic scientifically and practical journal “Intellectualization of
logistics and Supply Chain Management” included in the list of scientific
publications of Ukraine in the field of economic sciences (category "B"):
Order of the Ministry of Education and Culture of Ukraine dated October 10,
2022 No. 894 (Appendix 2)

Field of science: Economic.
Specialties: C1 (051) - Economics; D3 (073) -
Management

ISSN 2708-3195
DOI: https://doi.org/10.46783/smart-scm/2025-33

The electronic magazine is included in the international scientometric
databases:
Index Copernicus, Google Scholar

Released 6 times a year

Ne 33 (2025)
October 2025

Kyiv - 2025



Founder: Viold Limited Liability Company

Editor in Chief: Hryhorak M. Yu. — Doctor of Economics, Ass. Professor.
Deputy editors-in-chief: Koulyk V. A. - PhD (Economics), Professor.
Marchuk V. Ye. - Doctor of Tech. Sci., Ass. Professor.

Technical editor: Harmash O. M. — PhD (Economics), Ass. Professor.
Executive Secretary: Davidenko V. V. - PhD (Economics), Ass. Professor.
Members of the Editorial Board:

SWIEKATOWSKI Ryszard — Doctor of Economics, Professor (Poland);
POSTAN M. Ya. — Doctor of Economics, Professor;

TRUSHKINA N. V. - PhD (Economics), Corresponding Member of the Academy;
KOLOSOK V. M. — Doctor of Economics, Professor;

ILCHENKO N. B. — Doctor of Economics, Ass. Professor;

SOLOMON D. I. — Doctor of Economics, Professor (Moldova);
ALKEMA V. H. - Doctor of Economics, Professor;

Henryk DZWIGOL - PhD (Economics), Professor (Poland);

SUMETS O. M. — Doctor of Economics, Ass. Professor;

STRELCOVA Stanislava - PhD (Economics), Ass. Professor, (Slovakia);
RISTVEJ Jozef (Mr.) PhD (Economics), Professor, (Slovakia);

ZAMIAR Zenon - Doctor of Economics, Professor, (Poland);
GRITSENKO S. I. — Doctor of Economics, Professor;

KARPENKO O. O. - Doctor of Economics, Professor;

PATKOVSKYI S. A. — Business practitioner. (USA)

The electronic scientific and practical journal is registered in international scientometric data
bases, repositories and search engines. The main characteristic of the edition is the index of
scientometric data bases, which reflects the importance and effectiveness of scientific
publications using indicators such as quotation index, h-index and factor impact (the number of
quotations within two years after publishing).

In 2020, the International Center for Periodicals (ISSN International Center, Paris) included
the Electronic Scientific and Practical Edition “Intellectualization of logistics and Supply Chain
Management” in the international register of periodicals and provided it with a numerical code of
international identification: ISSN 2708-3195 (Online).

Recommended for dissemination on the Internet by the Academic Council of the
Department of Logistics NAU (No. 7 of February 26, 2020). Released 6 times a year. Editions
references are required. The view of the editorial board does not always coincide with that of the
authors.

Electronic scientifically and practical journal “Intellectualization of logistics and Supply
Chain Management” included in the list of scientific publications of Ukraine in the field of
economic sciences (category "B"): Order of the Ministry of Education and Culture of Ukraine dated
October 10, 2022 No. 894 (Appendix 2)

Field of science: Economic.

Specialties: C1 (051) - Economics; D3 (073) — Management
t.me/smart_scm
facebook.com/Smart.SCM.org
twitter.com/ScmSmart

DOI: https://doi.org/10.46783/smart-scm/2025-33 Ten.: (063) 593-30-41
e-mail: support@smart-scm.org https://smart-scm.org



The electronic scientifically and practical journal
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

v.33(2025)

ISSN 2708-3195 https://smart-scm.org

Contents

INTRODUCTION

BUGAYKO D.O. Doctor of Science (Economics), Professor, Academician of the
Academy of Economic Sciences of Ukraine, Corresponding Member of the
Transport Academy of Ukraine, Vice - Director of ES International Cooperation
and Education Institute, Instructor of ICAO, Professor of the Logistics
Department, Leading Researcher, State University “Kyiv Aviation Institute”
(Ukraine), SHEVCHENKO O.R. PhD in Economics, Professor (Associate) Director
of ES International Cooperation and Education Institute, Professor (Associate) of
Marketing Department State University “Kyiv Aviation Institute” (Ukraine),
BUGAYKO D.D. Student of Air Transportation Department State University
“Kyiv Aviation Institute” (Ukraine)

OPERATIONAL ACTIVITIES OF UKRAINIAN AIRLINES DURING THE WAR: CHALLENGES
AND PROACTIVE MANAGEMENT STRATEGIES

HRYHORAK M. Yu. Doctor of Sciences (Economics), Professor (Associate),
Academician of the Academy of Economic Sciences of Ukraine, Professor of
Department of International Business and Logistics of National Technical
University of Ukraine 'lgor Sikorsky Kyiv Polytechnic Institute' (Ukraine),
MARCHUK V.Ye. Doctor of Engineering, Professor, Professor of Department of
International Business and Logistics, National Technical University of Ukraine
'Igor Sikorsky Kyiv Polytechnic Institute' (Ukraine)) HARMASH O.M. PhD
(Economics), Associate Professor, Associate Professor of Department of
International Business and Logistics, National Technical University of Ukraine
'lgor Sikorsky Kyiv Polytechnic Institute' (Ukraine)

ENHANCING THE RESILIENCE, ADAPTABILITY, AND ANTIFRAGILITY OF DEFENSE
INDUSTRY SUPPLY CHAINS UNDER CONDITIONS OF HIGH TURBULENCE

MARCHENKO V.S. Postgraduate student, State University «Kyiv Aviation
Institute» (Ukraine)

MAIN CHALLENGES ON THE WAY OF IMPLEMENTING «GREEN» TECHNOLOGIES
IN THE LOGISTICS SPHERE

SHCHEKHOVSKA L.M. PhD in Economics, Associated Professor, Department of
logistics of State University «Kyiv Aviation Institute» (Ukraine)
HYBRID PROJECT MANAGEMENT METHODOLOGIES IN LOGISTICS

8-19

43 -55

56 -61

This work is licensed under a Creative Commons Attribution 4.0 International License



GRYTSENKO S.l. Doctor of Economics, Professor, Professor of Logistics
Department  State University «Kyiv  Aviation Institute» (Ukraine),
HONCHARUK A.M. Master's degree applicant of State University «Kyiv Aviation
Institute» (Ukraine)

ANALYTICS IN CONSOLIDATED CARGO TRANSPORTATION 62 —75

SMERICHEVSKA S.V. Doctor of Economics, Professor, Professor of Logistics
Department State University «Kyiv Aviation Institute» (Ukraine), TSYMBAL D.S.
Student of the Logistics Department State University "Kyiv Aviation Institute"
(Ukraine), TSYMBAL N.A. Senior Lecturer of the Logistics Department State
University "Kyiv Aviation Institute" (Ukraine)

DIGITALISATION OF LOGISTICS BUSINESS PROCESSES IN SUPPLY CHAIN
MANAGEMENT AGAINST THE BACKGROUND OF GLOBAL TRENDS

POZNIAK 0.V. PhD (Economics), Associate Professor, Associate Professor of
Logistics department of State University «Kyiv Aviation Institute» (Ukraine),
KHARAKHASH N.M. IRS Certified Tax Preparer (AFSP), Chief Accountant,
Business Manager, Taxflow Solutions LLC (Hollywood, FL, USA),
SUVOROVA I.M. PhD in Economics, Associate Professor, Associate Professor of
Department of Industrial Marketing of National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute (Ukraine)

INTEGRATION OF ARTIFICIAL INTELLIGENCE AND ELECTRONIC DOCUMENT
MANAGEMENT IN LOGISTICS: COMPARATIVE ANALYSIS OF UKRAINE, EUROPE, AND

THE USA 93 109

BOLDYRIEVA M.O. PhD student, State University “Kyiv Aviation Institute”
(Ukraine), SHEVCHUK D. O. Doctor of Sciences (Technology), senior scientific
researcher, Professor of Air Transport Organization Department, Acting Dean of
the Air Transportation Management Department of State University “Kyiv
Aviation Institute” (Ukraine)

AIR CARGO TRANSPORTATION AS AN ELEMENT OF THE RESTORATION OF THE
AVIATION SECTOR IN UKRAINE AGAINST THE BACKGROUND OF MILITARY

OPERATIONS 110 =115




LIAMZIN A.O. Doctor of Technical Sciences, Professor, Air Transportation
Management Department, State University “Kyiv Aviation Institute” (Ukraine),
HODOVANIUK S.P. PhD (Technical Sciences), Associate Professor (Ukraine),
BORETS LV. PhD (Pedagogical Sciences), Associate Professor, Air
Transportation Management Department, State University “Kyiv Aviation
Institute” (Ukraine), KLYMENKO V.V. PhD in (Economic Sciences), Associate
Professor, Air Transportation Management Department, State University “Kyiv
Aviation Institute” (Ukraine)

MATHEMATICAL MODEL OF DECISION MAKING DURING SEARCH AND RESCUE
OPERATIONS AT SEA

HARAZHA 0. P. Doctor of Sciences (Economics), Professor, Professor of the Air
Transportation Organization Department of Faculty of Transport and Logistics
of State Non-Commercial Company «State University «Kyiv Aviation Institute»
(Ukraine), SHEVCHUK D. O. Doctor of Sciences (Technology), senior scientific
researcher, Professor of Air Transport Organization Department, Acting Dean of
the Air Transportation Management Department of State University “Kyiv
Aviation Institute” (Ukraine)

INSTITUTIONAL BASIS OF AIR TRANSPORT ORGANIZATION: CURRENT STATE AND
DEVELOPMENT PROSPECTS

DAVYDENKO V.V. PhD (Economics), Associate Professor, Associate Professor
Department of Administrative Management and Foreign Economic Activity,
National University of Life and Environmental Sciences of Ukraine (Ukraine),
KARPUN O.V. PhD (Economics), Associate Professor, Associate Professor of
Department of International Business and Logistics, National Technical
University of Ukraine «lgor Sikorsky Kyiv Polytechnic Institute» (Ukraine)

THE DEVELOPMENT AND SIGNIFICANCE OF INDUSTRIAL SYMBIOSIS IN UKRAINE

116 -126

127 -139

140 -146



The electronic scientifically and practical journal 43-55
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.33 (2025)
ISSN 2708-3195 https://smart-scm.org

DOI: https://doi.org/10.46783/smart-scm/2025-33-3

UDC YJIK 658.5:656:504.06
JEL Classification: Q56, Q57, R41, L91, M11.
Received: 3 September 2025

Marchenko V.S. Postgraduate student, State University «Kyiv Aviation Institute» (Ukraine)

ORCID - 0009-0000-8959-8720
Researcher ID -

Scopus author id: -

E-Mail: vsmarch@ukr.net

MAIN CHALLENGES ON THE WAY OF IMPLEMENTING «GREEN»
TECHNOLOGIES IN THE LOGISTICS SPHERE

Vladyslav Marchenko. «Main challenges on the way of implementing «green» technologies in the
logistics sphere». At present, the escalation of such serious global challenges as environmental pollution,
climate change and depletion of natural resources is pushing humanity to find modern technologies, decisions
and practices that can minimize the ecological burden on the planet. Sustainable development, as an
innovative, balanced concept that counters these problems, could not ignore the logistics sphere, which, despite
its invaluable role as a global transport network, unfortunately still has a significant negative impact on the
environment. In such conditions, the implementation of «green» technologies in the logistics sphere is not just
an important, but a critically needed task. The ecological transformation of logistics has a strategic importance
for countries, business representatives and ordinary citizens. The purpose of this article is to study and analyze
the main challenges that stand on the way of implementing «green» technologies in the logistics sphere. In this
research, the main barriers were identified and explained, starting from economic, technological, regulatory
and legislative difficulties and ending with cultural, infrastructural and complex problems. An essential
emphasis in the work was made on their relevance in the context of the current Ukrainian realities of wartime,
when the «green» modernization of the logistics sphere is greatly complicated. The results of this conducted
research can be used by different scientists, developers of «green» policy, managers of logistics companies,
business representatives, and simply all other people who are interested in spreading the concept of sustainable
development in the logistics sphere.

Keywords: sustainability, development, technologies, ecology, effectiveness, prospects, transport,
logistics, management

Bnaducnae MapueHko. «[0/108Hi UK/TUKU HA WXy 8NPOBAONEHHA «3eJ/leHUX» mexHosoail y
nozicmuyHy cehepy». B Haw uyac, eckanauia makux ceplo3HUX 27106a/1bHUX BUK/IUKIB, AK 3a0pyOHeHHs
HABKOMUWHbLO20 Ccepedosuwd, 3MiHA KiMamy ma sudepndaHHa npupooHUX pecypcis, niekae 1100cmaso 00
3HAXOO0XEHHSA CYYdCHUX MexHOJOoRil, pilleHb ma Npakmuk, Wo MOXymb MiHIMI3y8amu eKoso2iuHe
HABAHMAXeHHA Ha nnaHemy. Cmanul po3suUMOK, AK  [HHOB8AYilUHA, 36a/1aHCOBAHA KOHUenyis, Wo
npomucmoimes 0aHuUM npobsemam, He MO27a OMUHYMU CMOPOHOK JI02iICMUYHy cepy, AKa Kpim C8O€i
6e3yiHHOI posni c8iMoB8oI MPAaHCNOPMHOI MepeXxi, Ha Xajb 8ce We MAe 3HaYHUl HezamusHul 8nu8 HaA
HABKOUWHE cepedosuuje. B makux ymosax imniaemeHmayis «3esieHUx» mexHonozil 8 1oz2icmuyHy cgepy € He
NpoCmMo 8aX/UBOID, A KPUMUYHO HeobxiOHOt 3adayeto. EkonoziyHa mpaHcgopmayia no2icmuku mae


mailto:vsmarch@ukr.net

The electronic scientifically and practical journal 43-55
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.33 (2025)
ISSN 2708-3195 https://smart-scm.org

cmpameziyHe 3Ha4eHHs 0717 KpaiH, npedcmasHuUKig 6i3Hecy ma 3gudatiHux epomadsaH. Memoio yiei cmammi €
8UBYEHHA MA AHAJ/1i3 20/I08HUX BUKJ/IUKIB, AKI CMOAMb HA WJ/IAXY iMNIeMeHmauyii «3e1eHux» mexHoso2il y
nozicmudHil cgepi. B ypomy 0ocnioxeHHi 6yno 8usHa4eHO Ma NOACHEHO 20/108HI 6AP’EPU, NOYUHAIOYU 3
E€KOHOMIYHUX, MEeXHOM02I4HUX, HOPMAMUBHO-NPABOBUX CKAAOHOCMeU i 3aKiH4Yyl4U Ky/1bmypHUMU,
iHppacmpykmypHUMU ma KomnaekcHUMU npobaemamu. Baxnusuli akyueHm 8 pobomi 6yn0 3pobaeHo Ha ix
akmyanbHOCMI, 8 KOHMEKCMI HUHIWHIX YKpAiHCbKUX peasili B0EHHO20 YaAcy, KOJU «3e/leHa» MoOepHi3ayis
J102icmuy4HOI cghepu € Cymmeso ycknaoHeHoo. Pesyiemamu 4b020 NnposedeH020 00C/iOKeHHS MOXyms 6ymu
8UKOpPUCMAHI PI3HUMU HAYKOBUAMU, PO3POOHUKAMU «3€e/1eHOI» NoMimuKuU, MeHeoXepamu J102iCmuy4HUX
KOMNaHit, npedcmasHUKamu 6isHecy ma npocmo 8cima iHWUMU J1I00bMU, AKI € 3ayiKagaeHUMU y nNowupeHHi
KOHUenuyjii cmasozo po38umky 8 1o2icmuyHil ceepi.

Knroyoei cnoea: ctanictb, po3BUTOK, TEXHONOT T, eKonorisa, eGeKTUBHICTb, NePCNEKTUBY, TPAHCNOPT,

JIOTiCTUKA, MEHEIPKMEHT.

Introduction. At present, humanity faces
a wide range of serious global challenges. This
undoubtedly includes problems related to
climate change, the gradual depletion of
various natural resources and environmental
pollution. The last questions are being talked
about a lot lately, since minimising the
negative impact of human activity on the
environment is one of the top priority tasks of
our time. It is not surprising at all that the
search for new approaches to global
development has not bypassed the logistics
sector. Today, logistics is not just about
transport and warehousing operations, but
about one of the largest existing sources of
environmental pollution. It is enough just to
remember its enormous volumes of carbon
dioxide emissions and annual packaging
waste, and everything immediately becomes
clear.

The realisation of the need to reduce its
enormous impact on the environment has led
humanity to seek new, modern, safe and
effective ways for its development. Such a
promising option became the idea of
integrating the concept of sustainable
development into the logistics sphere. The
implementation of elements of this concept
has had a positive impact on the
development of a new, promising direction of
«green» logistics. «Green» logistics has
focused on the idea of minimizing the
ecological impact of logistics on the

environment by balancing social,
environmental, and economic aspects.

Nowadays, «green» logistics is a set of
effective  practices, highly productive
approaches, innovative technologies and
solutions aimed at reducing the
environmental  footprint  of  logistics
operations. This direction is a global, strategic
vector for the development of the logistics
sphere designed for a long-term perspective.
It includes the use of a wide array of tools,
starting with electric transport and eco-
friendly packaging and ending with hydrogen
and digital technologies. Many experts agree
that «green» logistics can achieve serious
success, since not only ordinary society but
also modern business is interested in its
development. This concept contributes not
only to the preservation of ecosystems, but
also to increasing the competitiveness of the
business itself, improving its reputation and
global responsibility.

The logistics sector continues to adapt
quickly to all possible changes, globalisation
processes and modern trends, but despite
this, it must be acknowledged that there are
currently a huge number of obstacles that
prevent and, in the coming years, will
continue to prevent the full-fledged
development of this direction. Despite
growing environmental awareness and
international efforts towards a «green»
transition, the development of this direction
in most countries, including Ukraine, has
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encountered extremely significant difficulties
on its way. These problems are very complex
and require well-thought-out decisions at
both the macro and micro levels. This includes
not only the obvious serious initial costs and
strategies of logistics companies, but also
such global challenges as reforms in the
economy, the formation of a modern
regulatory framework, and infrastructure
development. In the context of the current
full-scale hostilities in our country, this
question is particularly important, as logistics
companies must not only thoroughly plan
their economic and resource capabilities, but
also carefully consider options for «green»
modernization.

Thus, the task of studying the main
challenges that stand on the way of
implementing «green» technologies in the
logistics sphere and searching for possible
ways to overcome them is more relevant than
ever

The purpose of the article is to study
and analyse the main challenges that stand
out the way of implementing «green»
technologies in the logistics sphere. The
article not only explains examples of modern
issues, but also puts an emphasis on the
current situation in Ukraine.

Presentation of the main results.
Today, humanity is fighting a wide variety of
serious threats, and inadequate attention to
their resolution in our time could lead to a real
catastrophe for all our future generations.
Currently, the issues related to environmental
pollution, the gradual depletion of natural
resources and climate change are especially
sharp.

In the context of climate changes,
increasing carbon dioxide emissions into the
atmosphere, growing waste volumes,
declining natural resources, and growing
number of all possible environmental
demands from society, the idea of
introducing the concept of sustainable
development into the logistics sphere has
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become not just a matter of simple
importance, but rather a matter of urgent
necessity. Sustainable development is critical
for our planet and future generations [1].

Even if we take into account only a few of
the above-mentioned aspects, it can be
confidently stated that the logistics sphere is
currently one of the largest sources of
environmental pollution, not only in terms of
greenhouse gas emissions, but also in terms
of the enormous volumes of waste, which is
clearly demonstrated in Fig. 1.

The integration of  sustainable
development aspects into the logistics sphere
has allowed humanity to look at it in a
completely new way, from a more ecological,
«green» point of view. Over many years,
society has managed to form a modern vision
of logistics as an effective tool that is not only
concerned with economic results, but also
takes responsibility for preserving the
environment.

«Green» logistics aims to minimise the
negative impact of logistics on the economy
through the massive introduction and use of
both «green» technologies and different
sustainable practices. Among the most
popular examples are energy-efficient
warehouses, electric transport, various types
of biofuels, wind turbines, solar panels,
regenerative energy systems, hydrogen
technologies, eco-friendly packaging,
modern systems for calculating the most
efficient routes, automated resource
distribution  systems, greenhouse gas
emission monitoring systems, and many
other options.

For a long time, «green» technologies in
logistics were not taken seriously by business
representatives, but now there are countless
examples of their successful implementation
by all kinds of companies. The development
and deployment of new green technologies is
key to mitigate and adapt to climate change,
reduce negative impacts of economic activity
on nature and reduce pollution [2].
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Figure 1 - Example of huge amounts of packaging waste
Source: https.//thesustainabilist.ae/sustainable-packaging-in-the-uae-e-commerce-industry/

Despite numerous achievements in this
area, it must be acknowledged that
successful, truly large-scale cases usually
occur in developed states, while in other
countries, including Ukraine, the issue of
«green» transformation faces significant
challenges. These difficulties exist at both the
macro and micro levels, and a country's
success usually depends on the development
of its infrastructure, economic stability,
environmental reforms and investments.

Today, there is a greater need than everin
researching the challenges that stand in the
way of implementing «green» technologies in
the logistics sector. Knowing what to expect
helps us adapt and prepare for a more
resilient future [3]. A deep understanding of
these complexities and the reasons for their
emergence can help identify the most
effective ways for their potential resolution.
That is why this article aims to study and
analyse the main challenges that currently
stand on the way of implementing «green»
technologies in the logistics sphere. At
present, they are quite numerous. The
«green» transformation of the logistics sphere
is a truly complex process, and although the
idea of implementing the concept of
sustainable development in logistics has

gained support from society and business, the
introduction of «green» technologies in
logistics companies is still proceeding at a
fairly slow pace.

Of course, today, the most obvious
challenge is the high initial costs and the need
in significant investments. This factor is quite
critical for many operators, as reducing the
negative impact of logistics activities on the
environment is directly linked to the use of
modern technical and advanced
technological solutions. The need in
significant financial investments is a very
painful question for small and medium-sized
companies, which often simply cannot allow
themselves to take such steps. This is not
about trivialities, but about large-scale

decisions such as purchasing electric
transport, charging station equipment,
installing energy-efficient lighting,

modernising work spaces and warehouses,
switching to eco-friendly packaging, starting
to use renewable energy sources, and many,
many other examples.

In order to achieve success in this area,
logistics companies must carefully calculate
everything for the long-term perspective, find
sources of investment, or at least take
advantage of favourable credit offers. In
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developed countries, this problem is well
understood and attempts are being made to
solve it through state funding, sponsorship of
ecological programs, grants, «green»
crediting and even tax reductions. In
developing countries, including Ukraine,
despite the existence of certain such
initiatives, it should be noted that support for
logistics companies in this regard is quite
limited. The lack of such assistance is a critical
barrier for business on the path to a «green»
future, and that is why high initial costs are
still considered a significant challenge on the
way of implementing «green» technologies in
logistics.

Another, but no less large-scale problem
is the lack of a detailed regulatory and
legislative basis that would regulate the
introduction and development of «green»
technologies in the logistics sphere. This
moment represents the key reason why their
implementation in logistics is still at such a
low level. The absence of relevant legislation
that addresses aspects of «green» logistics
deprives business representatives of a clear
vision of their direct obligations in terms of
complying with modern sustainable norms.
This, in its turn, does not give logistics
companies confidence in their «green»
initiatives, nullifies the very concept of
stability and the need to plan such projects,
especially large-scale ones. Today, each
country has its own approach to this question.
Many developed countries already have
specific achievements in this direction, but in
Ukraine, it still has not received enough
attention. At present, there is no
comprehensive law in our country that would
be responsible for the general, effective
regulation of the «green» logistics sphere. In
practice, we have separate laws and state
strategies, which usually do not indicate
specific requirements for logistics operations
related to the «green» course, as well as clear,
step-by-step time frames for their realization
in life. For Ukraine, as a modern developing
country, it is important to pay more attention
to creating a strong regulatory and legislative
framework that will not only turn «green»
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logistics into an integral part of our national
environmental policy, but will also have clear
requirements, obligations, timelines, control
methods and enforcement mechanisms.

It is also impossible not to mention such
a challenge as the lack of unified, legislatively
defined environmental standards for logistics
operations, or at least criteria for their
assessment. Current legislation lacks a large
number of requirements for sustainable
supply chains, greenhouse gas emissions
accounting in logistics processes, «green»
packaging, ecological transport, etc. This
leads to a situation where each market player
decides for himself what are the frames of
acceptable environmental friendliness, which
is a completely wrong decision. Currently,
logistics companies can only take into
account certain aspects of their impact on the
environment, ignoring such important factors
as the amount of waste, noise pollution, the
efficiency of resources use, etc. The result of
this is a picture that does not show the real,
complex impact of business on the
environment. This not only makes this sphere
less transparent and honest, but also makes it
harder to compare results, and not just
between Ukrainian companies, but also with
foreign ones. Right now, they cannot prepare
accurate, standardised reports that are
created according to unified, modern norms
and which fully reflect the true picture of their
ecological friendliness, which is a very
important factor in the question of attracting
new investments, obtaining grants, receiving
favourable credit offers and even the simple
opportunity to participate in various
government programmes.

In the absence of unified environmental
standards for logistics operations, it is simply
impossible to seriously discuss the concepts
of «obligationy, «control» and
«implementation» of sustainable solutions.
On this basis, an unpleasant situation arises
when companies do not have any relevant
guidelines to follow, and regulatory
authorities, in their turn, are unable to
conduct proper monitoring and enforcement.
Such along-term, irresponsible policy leads to
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the result, where companies still do not see
much sense in the ecological transition,
postpone promising «green» initiatives to the
distant future, or banally implement themin a
limited form more for PR and marketing
purposes than with the aim of conscious
reduction of the negative impact of logistics
on the environment. A way out of this
situation could be the development and
popularisation of common international
standards that would serve as tools for
achieving the set goal. Currently, such
modern examples include ISO 14001
environmental certificates, Life Cycle
Assessment (LCA) methodologies, GHG
Protocol carbon reports, and others. That is
why the creation and application of
standardised mechanisms for measuring the
«green» efficiency of logistics operations is
such an important question in our time.

One of the most acute problems today is
the lack of government support for logistics
companies and a poorly thought-out
incentive system for their environmental
transition. Governments have a key role to
play in supporting green technology
dissemination and can influence the flow of
technology to their own countries [4]. The
introduction of «green» technologies in
logistics companies is a very complex task. In
developed countries, this issue is regularly
brought to the agenda, as people there
understand that the state should not stand
aside of these processes and silently watch,
but rather should perform the role of a
reliable regulator, supervisor and responsible
investor. In the same European Union
countries, the practice of stimulating logistics
companies through all possible grants,
various subsidies and tax incentives is quite
widespread. Talking about our country, it
should be noted that such a system is just
beginning its formation.

The logistics sphere is often not included
in state programmes on sustainable
development. This represents a very serious
drawback, as today many logistics companies
want to conduct «green» modernization but
do not do so due to a lack of access to
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appropriate long-term financing of their
projects or at least favourable credit offers.
Ignoring the issue of tax incentives for
companies  that implement  «green»
technologies does not add optimism either.
Lack of attention to this question from the
side of the state leads to the result when
companies have no motivation to switch to
ecological solutions, as they do not see
enough benefits in it. The «green» course
looks for them not as an opportunity to gain
competitive advantages, but on the contrary,
as an additional and very risky burden on
business. To overcome the above-mentioned
challenge, each country must ensure the
formation of an appropriate system of
incentives and limitations for logistics
companies, which will gradually and
quantitatively stimulate the adoption of
sustainable solutions in their activities. It is
necessary not only to create a complex policy
of supporting the development of «green»
logistics, but also to include it in the overall
strategy of the state’'s sustainable
development.

It is worth mentioning the significant
value of the challenge of building modern
infrastructure  for  alternative, «green»
solutions. The issue of creating reliable, high-
quality and safe infrastructure has always
been relevant, and today, at a time of urgent
need for the development of «green»
logistics, it is regularly discussed around the
world, as it represents one of the most critical
problems on the path to its widespread use.
The fully-fledged functioning of «green»
decisions in the logistics sphere directly
depends on the availability of modern
transport, technical and energy infrastructure.
The operation of all electric transport, «green»
logistics hubs, hydrogen technologies,
automated ecological warehouses and power
stations is simply impossible without the
creation of appropriate, high-quality
infrastructure.

In developed countries, especially in the
EU member states, much more attention has
been paid to this question in recent years.
Ukraine is also well aware of this problem, but
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here its solution is proceeding at a rather slow
pace. Even without mentioning advanced
«green» technologies, but taking into account
the banal charging stations for electric
transport, it is possible to understand how
serious this challenge is for our state.
Currently, their number is quite limited, and
their distribution across the territory is very
unequal. By region, they are usually installed
in small quantities and are unable to meet the
demand of large logistics operators, which
reduces the attractiveness of choosing
electric transport for long routes.
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On the other hand, despite the
complexity of the process of their distribution,
the trend in the development of this direction
remains positive and is gradually improving
with each new year. Large fuel retail chains
have a great influence on this issue today, as
they practically set the trend for the entire
market in terms of installing the relevant
electrical infrastructure, which can be seen in
Fig. 2.
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Figure 2 - OKKO has launched a network of fast electric charging stations
Source: https://www.okko.ua/okko-masshtabuye-servis-dlya-elektrokariv-na-osnovnih-avtoshlyahah-
vpershe-rozgornuto-merezhu-ultra-fast-chargers

Even more complex is the situation with
infrastructure for hydrogen logistics. Many
scientists and experts see hydrogen as a
promising fuel of the future, which has a wide
range of advantages over traditional fuels.
Despite our country's enormous potential in
this area and the interest of foreign investors,
it must be acknowledged that this sector is
currently practically unexplored in Ukraine,
not only in terms of full-fledged hydrogen
filling stations, but also in terms of hydrogen
production, distribution and storage systems.
It is possible to realise our potential in this
area with the help of European Union
countries, which are directly interested in the
development of this sector and are ready not

only to share their experience and
technologies with us, but also to invest
significant financial resources in relevant
projects. Such a successful example of
cooperation is the signing by Ukraine in 2023
of an agreement to join the European Union's
Single Market Programme. On this day, a very
promising Memorandum of understanding
between the European Union and Ukraine on
a Strategic Partnership on Biomethane,
Hydrogen and other Synthetic Gases was
signed at this meeting.

Similarly, regular warehouses are also
poorly developed in terms of ecological
standards. In fact, in most cases, they are not
equipped with solar panels, modern energy-
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saving systems or recuperation systems, and
zero-emission construction is currently very
rare. Success in overcoming this challenge
can only be achieved through private
investments and government support. If the
question of improving logistics infrastructure
is not included in the ecological strategy for
regional development, any discussion about
potential solutions to this problem will remain
only theoretical, and will not be implemented
in practice.

A unique challenge on the path to
implementing «green» technologies is also
the need to renew the transport fleet and
warehouse facilities of logistics companies.
Today, their complex modernisation is a key
requirement for the development of «green»
logistics. This process is not quick, but rather
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step-by-step and long-term. In order to
achieve success in this area, a clear ecological
policy must be formulated, both at the state
and industry programmes level, as well as on
a corporate scale. Nowadays, a significant
percentage of logistics vehicles are simply
outdated and do not meet modern «green»
standards. This primarily concerns the issue of
their low energy efficiency, high noise levels
and harmful emissions. Such companies as
Amazon clearly understand this challenge
and, having significant resources and financial
support, are already working on renewing
their logistics fleet of vehicles with more
environmentally friendly models, which is
perfectly illustrated in Fig. 3.

Figure 3 - Amazon's growing lineup of electric vehicles
Source: https.//www.aboutamazon.com/news/sustainability/amazon-electric-vehicles-vans-trucks-bikes

The situation is no better when it comes
to current warehouse facilities. A large share
of them are outdated, poorly equipped,
energy inefficient, and unable to perform
transportation, sorting, processing, and
storage operations in accordance with
modern standards. A total replacement of

such a logistics fleet of vehicles or a high-
quality modernisation of warehouses requires
enormous financial contributions and
investments. In most cases, such large-scale
initiatives can be brought to life only by the
largest market players, such as UPS, DHL or
FedEx, which can be seen in Fig. 4.
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Figure 4 — FedEx Ship Center in Washington, D.C.
Source: https://newsroom.fedex.com/newsroom/global-english/communitysolarinstallation

For small and medium-sized businesses,
which are quite limited in terms of economic
opportunities and available resources, such
large-scale changes are simply an extremely
difficult task. The high cost of modern «green»
technologies, weak government support, and
economic  instability leave  logistics
companies with no choice but to continue
using outdated equipment and solutions
until the end of their service life, which
undoubtedly has a negative impact on the
environment. The need for regular
maintenance of modern  eco-friendly
equipment and the search for highly
professional personnel to work with «green»
technologies does not add optimism either.
For this reason, the question of renewing the
transport fleet and warehouses still remains
so relevant.

An additional challenge to the previously
outlined problem is the integration of «green»
technologies into the established logistics
activities of companies. The process of
improving traditional procedures is quite
complex. The very fact that logistics
companies purchase «green» technologies is
not enough to reduce their environmental
impact. The final result always depends on the
quality of implementation of «green»
technologies into the system of established
business processes and the effective use of

these technologies in the future. More simple
solutions in the sphere of «green» logistics
really require replacement of only some
separate elements, such as packaging or
transport, but more complex «green»
modernisation may demand change of the
entire operational model of a logistics
company. First and foremost, this concerns
changes to the system of developed routes,
training and preparation of environmentally
conscious employees, the use of new
software, modernisation of warehouses, and
changes to business relationships with
customers, partners and even suppliers. In a
world of global competition, for many
companies, conducting such modernisation
represents considerable stress and risk, as this
process may be accompanied by a temporary
loss of productivity, disruption of logistics
processes and a decline in service quality. In
our time, this question is quite delicate, since
even small declines in efficiency can lead to
the loss of clients and a negative impact on
the company's image in the market. Based on
the above-mentioned moments, it can be
emphasised that the complexity of
implementing «green» technologies in
logistics  systems scares even those
companies that well understand the
importance of a «green» course. This
challenge can be resolved through well-
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planned, step-by-step introduction of
innovations, using flexible methods of
adaptation.

An important challenge that is often left
unspoken is the poor ecological awareness of
logistics companies. This problem cannot be
equated with the technical difficulties
mentioned above, but it is still worth paying
attention to, as it has a key role in the process
of «green» logistics development. Currently,
the level of environmental awareness among
employees of logistics companies around the
world is really low. Their unwillingness to
accept new, sustainable approaches and lack
of eco-thinking leads to inaction, which is a
huge barrier on the way to «green»
modernisation in logistics. A great number of
people still refuse to understand sustainable
development as a strategic step into the
future that can provide them with enormous
number of advantages in the market. They are
guided by clear commercial concepts and
understand environmental friendliness as an
empty bottomless pit, investing in which their
time, funds and resources will not bring them
adequate feedback. If a person with such a
worldview is a manager in a company, this
poses a serious threat to the sustainable
development of the business, as this
individual will simply look for quick ways to
make a profit and refuse to consider practical
cases where «green» technologies can lead to
cost savings through improved routing
systems, energy efficiency, waste reduction,
etc. This is a negative moment, as logistics
companies will in fact focus on operational
response to emerging challenges and will not
give any priority to «green» projects.

Similarly, this problem is equally
challenging in the case of a workforce that is
simply inexperienced in this regard.
Unfortunately, today, the educational sphere
does not pay enough attention to explaining
the importance of preserving the
environment. This leads to a situation where,
without having undergone appropriate
training and gained invaluable knowledge in
this area, employees may neglect the goals
and objectives of sustainable initiatives when
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logistics companies begin to implement
them. This complex problem can be solved
through the gradual improvement of people's
environmental awareness. The best way to
achieve this is to implement a «green»
logistics course in professional education,
conduct all possible awareness-raising
activities, and create corporate courses for
employees. Thus, improving environmental
awareness and culture remains a critical task
necessary for the development of «green»
technologies in logistics.

No less significant difficulty, which today
is closely linked to the previous challenge, is
weak pressure from clients. This problem is
quite complex and practically stems from a
combination of several previously explained
challenges that stand on the way to the
implementation of «green» technologies in
the logistics sphere. We live in an era of
globalization, and although the level of
citizens' environmental awareness continues
to grow, it must be acknowledged that this is
still happening at a slow pace. In this case, for
many people, the priority criteria when
choosing products or relevant services are still
their price, quality, and speed of delivery, with
environmental friendliness coming only after
that.

In the context of slowly growing demand
for «green» services, logistics companies are
in no hurry to enter a completely new area for
themselves by implementing environmental
initiatives, as they believe that this entails
additional costs and risks for them. The lack of
noticeable pressure from clients turns the
goal of «green» modernization of logistics
into a voluntary process. This leads to logistics
companies continuing to use familiar
technologies and operating models, which in
their opinion are simpler, cheaper, and more
understandable, even if they have a greater
ecological impact on the environment. Not all
citizens are aware of the advantages of
«green» logistics, and certainly not all are
willing to pay for it. This collective behavior
does not provide many companies with
additional motivation for sustainable
development and the introduction of relevant
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«green» innovations. To solve this problem, it
is necessary to combine the efforts of the
state, all possible business associations, and
public organizations with the aim of
improving citizens’ environmental awareness
and supporting a culture of ecological
responsibility.

The last but not least important challenge
that should be mentioned in this article is
global instability, geopolitical conflicts, and
crises. This factor is especially relevant and
painful for our country. Our world is super
interconnected, and sometimes even the
smallest changes, which at first glance may
seem irrelevant, can ultimately cause serious
consequences. Today, there is a wide range of
instabilities that can affect the development
of the entire «green» logistics sector.
Disruptions in supply chains, economic crises,
fluctuations in demand, wars, and dramatic
changes in fuel prices are examples of serious
problems, faced with which logistics
companies prioritize the survival of their
business and its uninterrupted functionality.
In such cases, they first and foremost think
about the present, high-quality adaptation to
difficulties, how to ensure the safety of
employees, and how to optimize the route
network, while strategic  sustainable
development remains in the background, as a
long-term plan. Even during such crisis
periods, it is very important to find a
successful balance between countering short-
term changes and executing long-term
environmental policies, as constant
postponement or even complete avoidance
of this issue may result in businesses falling
behind their competitors and incurring
serious losses in the future.

Since 2022, Ukraine has been living in the
new reality of full-scale military actions.
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Working in conditions of martial law, constant
shelling, and when part of the infrastructure is
simply destroyed or temporarily non-
functional, talks about «green» prospects and
projects are in most cases left out of focus and
postponed for later. And this is not surprising,
since national safety must remain a top
priority for the country during such difficult
times. Currently, all Ukrainian enterprises and
companies, including logistics ones, are
concerned with questions of personal survival
during this tough crisis period, maintaining
their own operational functionality, resolving
existing difficulties, and adapting to wartime
threats, which is clearly demonstrated in
Fig. 5.

At present, war is inextricably linked to
the economy. Implementation of various
measures to reduce risks requires sufficient
costs [5]. The start of active combat actions
led to major market shocks, which resulted in
rising prices, declining production, inflation,
reduced demand, higher fuel prices, and the
mobilization of state and community
resources for defense. All these reasonable
points stand as a wall in the way of
implementing «green» technologies and
environmental solutions. The «green»
transition is usually carried out in stable
conditions, when companies not only have
the appropriate resources and financial
support, but can also clearly predict their
future condition for the coming years. This
complicates the current situation in this
direction in our country. The development of
the transport complex under martial law is a
very important task for supporting the
country's economy [6].
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Figure 5 — Russian missile attack on postal centre in Kharkiv
Source: https://news.sky.com/story/six-killed-in-russian-missile-attack-on-postal-distribution-centre-in-
kharkiv-says-ukraine-12989826

Taking all of the above into account, it can
be emphasized that today, more than ever
before, it is important to continue studying
the challenges that stand on the way of
implementing «green» technologies in the
logistics sphere, creating modern conditions
for the development of «green» logistics, and
seeking new possible sources of support for
its improvement.

Conclusions. Having conducted an in-
depth analysis of the key challenges that
stand on the way of implementing «green»
technologies in the logistics sphere in this
article, it can be highlighted that this process
is quite complex in our time. Having studied
this questionin full, it is important to note that
the development of «green» logistics requires
not only the renewal of the technical and
technological components of companies, but
also the introduction of modern reforms and
systemic changes in traditional practices of
strategic  forecasting, state regulation,
financing, investment, and the development

of environmental awareness of citizens.
Having studied a wide range of difficulties
that hinder the implementation of «green»
technologies in logistics, it is possible to
highlight a list of the main challenges, among
which are high initial costs and the need for
significant investments, the lack of a detailed
regulatory and legislative framework, the lack
of unified, legally defined standards for the
environmental friendliness of logistics
operations, the lack of state support for
logistics companies and a poorly thought-out
system of incentives for them in terms of
ecological transition, the need to build
modern infrastructure for alternative, «green»
solutions, the complexity of integrating
«green» technologies into the established
logistics activities of companies, the need to
renew the transport fleet and warehouse
facilities of logistics companies, poor
environmental awareness of logistics
companies, weak pressure from clients, as
well as global instability, geopolitical
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conflicts, and crises. Research has shown that
all of the above-mentioned challenges are
relevant to our country and are currently
greatly complicated by wartime conditions. In
order to solve them step by step, it is
necessary to achieve active cooperation
between the state, business, and society. The
development of «green» logistics s
undoubtedly a complex but already
inevitable process. The survival of humanity
and the preservation of our planet depend on
the success of this sustainable transformation.
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Even in such a difficult situation, we must not
forget about «green» logistics and realize its
potential, at least in the long term. The
gradual resolution of the difficulties
mentioned in the article will lead to the
formation of a productive, environmentally
friendly, energy-efficient, competitive, and
safe logistics sphere that meets «green»
standards. That is why it is so important to
continue to research, analyze, and study this
fateful question.
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