Electronic scientific and practical journal

INTELLECTUALIZATION OF LOGISTICS
AND SUPPLY CHAIN MANAGEMENT

#24 (2024)
April ‘24

DOI.ORG/10.46783/SMART-SCM/2024-24

WWW.SMART-SCM.ORG
5““|ﬂ ISSN 2708-3195

977"7()X|3 19005




Electronic scientific and practical collection

E-rl:lj 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: 051 — Economics; 073 — Management

ISSN 2708-3195
DOI: https://doi.org/10.46783/smart-scm/2024-24

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

Released 6 times a year

Ne 24 (2024)
April 2024

Kyiv - 2024



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);

SMERICHEVSKA S. V. — Doctor of Economics, Professor;

GRITSENKO S. I. — Doctor of Economics, Professor;

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

PATKOVSKYI S. A. — Business practitioner.

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 databases, which reflects the importance and effectiveness of scientific
publications using indicators such as the 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: 051 - Economics; 073 — Management

t.me/smart_scm
facebook.com/Smart.SCM.org
twitter.com/ScmSmart

DOI: https://doi.org/10.46783/smart-scm/2024-24 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.24 (2024)
ISSN 2708-3195 https://smart-scm.org
Contents

INTRODUCTION 7

GREBENNIKOV V.M. PhD (Historical Sciences), Associate Professor, National
Aviation University (Ukraine), BUGAYKO D.O. Doctor of Science (Economics),
Professor (Associate), Corresponding Member of the Academy of Economic
Sciences of Ukraine, Vice - Director of ES International Cooperation and
Education Institute, Instructor of ICAO Institute, Professor of the Logistics
Department National Aviation University (Ukraine)

RETRO ANALYSIS OF THE AVIATION SAFETY SYSTEMS DEVELOPMENT IN

UKRAINE 8-23

SAVCHENKO L.V. PhD of Technical Sciences, Associate Professor, Associate
Professor of Logistics Department of National Aviation University (Ukraine),
SEMERIAHINA M.M. Senior Lecturer of Logistics Department of National
Aviation University (Ukraine)

MODERN SUCCESSFUL GLOBAL SOLUTIONS IN ENVIRONMENTALLY FRIENDLY

URBAN DELIVERY AND THEIR APPLICATION IN UKRAINE 24 — 34

SHCHEKHOVSKA L.M. Senior Lecturer of Logistics Department of National
Aviation University (Ukraine)

INTERACTION BETWEEN AUTOMATION AND HUMANS IN SUPPLY CHAIN

PLANNING 35-42

GULUZADEH Elmir. Deputy Director of Heydar Aliyev International Airport
National Aviation Academy (Azerbaijan)

PRIVATIZATION OF AIRPORTS AND MODEL OF PUBLIC-PRIVATE

COOPERATION 43 -52

MIRZAYEV F.M. PhD in Economics, Associate professor National Aviation
Academy (Azerbaijan), AHMADOVA G.T. PhD in Economics, Associate
professor National Aviation Academy (Azerbaijan), DADASHOVA K.K. PhD
student National Aviation Academy (Azerbaijan), BUGAYKO D.O. Doctor of
Science (Economics), Professor (Full), Corresponding Member of the Academy

of Economic Sciences of Ukraine, Vice - Director of ES International Cooperation

and Education Institute, Instructor of ICAO Institute, Professor of the Logistics
Department National Aviation University (Ukraine)

CLUSTER MARKET OF CIVIL AVIATION TRAINING COMPLEX SERVICES 53 -60

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



BUGAYKO D.O. Doctor of Science (Economics), Professor (Full), Corresponding
Member of the Academy of Economic Sciences of Ukraine, Vice - Director of ES
International Cooperation and Education Institute, Instructor of ICAQ Institute,
Professor of the Logistics Department National Aviation University (Ukraine),
MAMMADOV Ramil. Chairman of the Board State Inspection on Civil Aviation
Flight Safety of State Civil Aviation Agency, Ministry of Digital Development and
Transport (Azerbaijan), AKHMADOV Huseyn Senior Lecturer National Aviation
Academy (Azerbaijan)

METHODS FOR RISK ASSESSMENT IN THE AVIATION SAFETY MANAGEMENT SYSTEM

MOLCHANOVA K.M. PhD (Economics), Associate Professor at the Logistics
Department, National Aviation University (Ukraine)

MODERN APPROACHES TO THE FORMATION OF SYSTEMS FOR EVALUATING THE
LEVEL OF ENTERPRISES DIGITIZATION

ANDRIIENKO M.V. Doctor of science (Public administration), professor, colonel
of the civil defense service, head of the civil defense research center, Institute
of Public Administration and Research in Civil Protection (Ukraine), HAMANP.l.
Doctor of science (Public administration), professor, head of the protection
measures department, Institute of Public Administration and Research in Civil
Protection, OVCHARENKO B.O. Researcher of the Department of Protection
Measures of the Research Center of Civil Protection, Institute of Public
Administration and Scientific Research on Civil Protection (Ukraine),
GORDEIEIV P.M. Researcher of the man-made security sector of the scientific
research center of civil protection, Institute of Public Administration and
Research in Civil Protection (Ukraine)

MAIN DIRECTIONS OF ENSURING NATIONAL SECURITY AND MECHANISMS OF PUBLIC
ADMINISTRATION UNDER MARTIAL LAW

FEDORENKO Tetiana. PhD (Law), associate professor, associate professor of
the Department of industry law and general legal disciplines, Director of the
Institute of Law and Public Relations, Open International University of Human
Development «Ukraine» (Ukraine), ZAHORODNIA Alona. PhD (Management),
senior lecturer of Department of logistics, National Aviation University
(Ukraine), KOVAL Yana. PhD (Public administration), associate professor,
associate professor of international management Department, State University
of Trade and Economics (Ukraine)

INFORMATION AND ANALYTICAL ACTIVITY IN THE SYSTEM OF ECONOMIC SECURITY OF
THE ENTERPRISE

70 -77

78 -82

83 -88



HARMASH O.M. PhD (Economics), Associate Professor, Associate Professor at
the Logistics Department, National Aviation University (Ukraine),
HUBARIEVA 1.0. Doctor of Sciences (Economics), Professor, Research Center
for Industrial Problems of Development of NAS of Ukraine (Ukraine),
HARMASH T.A., PhD (Pedagogics), Associate Professor, Associate Professor of
the Department of Foreign Languages and Translation, National Aviation
University (Ukraine), TRUSHKINA N.V., Ph.D. (in Economics), Senior Researcher
Research Center for Industrial Problems of Development of the NAS of Ukraine

(Ukraine)
RELATIONSHIP BETWEEN THE CONCEPTS OF “DIGITAL TRANSFORMATION” AND
“INDUSTRY 5.0”: BIBLIOMETRIC ANALYSIS

HRYHORAK M.Yu., Doctor of Sciences (Economics), Associate Professor,
Professor of Enterprise Management Department National Technical University
of Ukraine 'Kyiv Polytechnic Institute’ named after Igor Sikorsky (Ukraine),
CHORNOPYSKA N.V. PhD (Economics), Associate Professor, Associate
Professor at department marketing and logistics at Lviv Polytechnic National
University (Ukraine), MARCHUK V.Ye. Doctor of Engineering, Professor,
Professor of Logistics Department National Aviation University (Ukraine)

THE SCIENTIFIC LEGACY OF PROFESSOR Y.V. KRYKAVSKYIl: DEVELOPMENT OF
LOGISTICS THEORY IN UKRAINE AND FUTURE PERSPECTIVES

KOSTIUK Olga, Ph.D., associate professor, associate professor of Department
of Administrative Management and Foreign Economic Activities, Faculty of
Agrarian Management, National University of Life and Environmental Sciences
of Ukraine (Ukraine), CHIKALKIN Serhii. Postgraduate student of the
Department of Finance and Accounting Open International University of
Human Development "Ukraine" (Ukraine)

THE ROLE OF MANAGEMENT CONSULTING IN THE CORPORATE GOVERNANCE
SYSTEM

89-106

107 -118

119 -125



The electronic scientifically and practical journal 89-106

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.24 (2024)
ISSN 2708-3195 https://smart-scm.org
UDC 330.1:658.7:658.8:004 DOI: https://doi.org/10.46783/smart-scm/2024-24-10

JEL Classification: L50, L86.
Received: 21 March 2024

Harmash O.M. PhD (Economics), Associate Professor, Associate Professor at the Logistics
Department, National Aviation University (Ukraine)

ORCID - 0000-0003-4324-4411
Researcher ID - [-4542-2018
Scopus authorid: - 57218381499

Hubarieva I.0., Doctor of Sciences (Economics), Professor, Research Center for Industrial
Problems of Development of NAS of Ukraine (Ukraine)

ORCID - 0000-0002-9002-5564
Researcher ID -
Scopus author id: - 57190439486

Harmash T.A., PhD (Pedagogics), Associate Professor, Associate Professor of the
Department of Foreign Languages and Translation, National Aviation University (Ukraine)

ORCID - 0000-0001-6691-4815
Researcher ID - B-4022-2019
Scopus author id: - 57216355023

Trushkina N.V., Ph.D. (in Economics), Senior Researcher Research Center for Industrial
Problems of Development of the NAS of Ukraine (Ukraine)

ORCID - 0000-0002-6741-7738
Researcher ID - C-1441-2018
Scopus author id: - 57210808778

RELATIONSHIP BETWEEN THE CONCEPTS OF “DIGITAL
TRANSFORMATION” AND “INDUSTRY 5.0”: BIBLIOMETRIC
ANALYSIS

Harmash Oleh, Hubarieva Iryna, Harmash Tetiana, Trushkina Nataliia. "Relationship between
the concepts of “Digital transformation” and “Industry 5.0”: bibliometric analysis". At the current stage
of transformational transformations, the problems of transformation of the national economy are extremely
relevant. And these questions are especially relevant in the conditions of rapid development of the digital
economy. According to estimates by Forbes experts, 67% of the leaders of companies from the Global 2000 list
chose digital transformation as a priority goal of their corporate strategy in 2018. According to a study by
analysts International Data Corporation, the total global spending on digital technologies will grew by 16.8%
annually and amounted to 2.1 trillion dollars in 2019. Research by Huawei and Oxford Economics has shown
that intelligent network interaction will trigger the growth of the digital economy, which will reach 23 trillion
dollars by 2025. This increase will be 78.3% compared to 2017 (12.9 trillion dollars). By 2025, the share of the
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digital economy is planned to increase by 7.2 percentage points, or from 17.1 to 24.3% of global GDP. According
to the calculations of The Boston Consulting Group experts, the volume of the digital economy by 2035 wiill
amount to 16 trillion dollars USA.

In view of this, the purpose of this study is to determine the trends and key directions of digital
transformation research in the era of Industry 5.0 based on bibliometric analysis using the VOSviewer software.
The article carries out a bibliometric analysis of the relationship between the terms “digital transformation”,
“digitalization”,”Industry 4.0”, “Industry 5.0”. It has been established that currently the problems of the digital
transformation of the economy in the context of the implementation of the digital strategy of the European
Union are gaining special relevance. Digital transformation is a key component of the overall strategy to
transform the global economy. Correctly selected digital technologies combined with employee competencies,
processes and operations will allow companies to quickly adapt to crisis situations, use promising opportunities
to modernize work processes, meet new and constantly changing customer needs, stimulate growth and
implement innovative and management solutions.

The concept of digital transformation of the national economy in the context of Industry 5.0 should
involve the use of digital tools and platforms to transform traditional business processes, improve interaction
with customers, introduce innovative technologies and form a digital ecosystem. The main components of the
digital transformation of critical infrastructure include: digital technologies (cloud computing, artificial
intelligence, big data analytics and the Internet of Things (loT); organizational changes (restructuring of
processes to increase their flexibility, introduction of new methodologies (DevOps, Agile), formation of a digital
culture); customer orientation and integration of digital channels.

For effective digital transformation of the economy on a practical level, it is advisable to pay attention to
such main aspects as: having a clear vision and strategy that meets business goals; involving different groups of
stakeholders and ensuring the interest of the entire organization; constant monitoring and evaluation of the
implementation of digital transformation initiatives; an adaptive and iterative approach that allows you to
navigate the changing digital landscape. It has been proven that the priority direction of research in the future
should be the substantiation of the theoretical and methodological provisions of the formation of the digital
ecosystem.

Keywords: Industry 4.0, Industry 5.0, digital economy, digital transformation, digitization, digital
ecosystem, digital innovation, digital technologies, information systems, digital space, artificial
intelligence, sustainable development, efficiency, sustainability

Fapmaw Onee, 'yb6apeea IpuHa, FTapmaw TemsaHa, Tpywkina Hamanis. "B3aemo36'a30k noHAMb
«Yugppoea mpaHcpopmauis» ma «lpomucnosicme 5.0»: 6i6niomempuynutl aHanis". Ha cyyacHomy
emani mpaHcpopmayitiHux nepemgopeHb npobremu MpaHcoopmayii HauyioHaabHOI eKOHOMIKU €
HaossuyalHo akmyaneHumu. Lji numaHHa ocobauso akmyaneHi 8 yMosax WeuoKko2o po3sumky yugpposoi
eKoHoMiKu. 3a oyiHkamu ekcnepmis Forbes, y 2018 poui 67% nidepie komnadit 3i cnucky Global 2000 obpanu
yughposy mpaHcghopmauito K npiopumemHy Memy C80€i KopnopamueHoi cmpamezii. 32i0H0 3 00C/1iOKeHHAM
aHanimukisg International Data Corporation, 3a2aneHi 2n06aneHi sumpamu Ha yugposi mexHonoeii'y 2019
poui 3pociu Ha 16,8% i cmaHosunu 2,1 mpinsloHa donapis. [JocnioxeHHa Huawei i Oxford Economics
NoKasanu, Wo iHmesekmyasbHa Mepexesa 83aemModia cnpuamume pocmy yugposoi eKoHOMIKU, AKa 00cAzHe
23 mpinslioHie donapie 0o 2025 poky. Lle 3pocmanHa cknade 78,3% y nopigHAHHI 3 2017 pokom (12,9
mpinelioHa Oonapig). [Jo 2025 poky naaHyemocs 36inblueHHA 4YdCmKU Yu@posoi eKOHOMIKU Ha 7,2
giocomkosux nyHkmu, abo 8i0 17,1 0o 24,3% 8i0 3aeaneHo20 BBI1 csimy. 3a po3paxyHkamu ekcnepmis
komnaHii The Boston Consulting Group, o6csz yugposoi ekoHomiku 00 2035 poky cknadamume 16 mpinslioHis
donapis CLUA.
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3 02nady Ha ye, Mema OOC/IOXEHHA NONA2AE Yy BU3HAYEHHi MeHOeHYili ma Kjo4o8ux HAnpAmie
docniioxeHsb Yugpposoi mpaHcgopmauii 8 enoxy lpomuciosocmi 5.0 Ha ocHosi 6ibiomempuyHO20 aHani3y 3
BUKOPUCMAHHAM npo2pamHo20 3abe3neyeHHsa VOSviewer. Y cmammi nposodumeca 6ibniomempuyHuli
aHani3 83aemMo38'A3Ky mepmiHie «yugposa mpaHcopmayia», «yugposusayia», «[lpomuciosicme 4.0»,
«lpomucnosicms 5.0». BcmaHosneHo, wo Hapasi npobnemu yugposoi mpaHcghopmauii ekoHoMiku 8
KoHmMeKcmi peanizauii yugposoi cmpamezii €gponelicbkoz2o Coto3y Habysarome ocobausoi akmyanbHocmi.
Lugposa mpaHchopmayis € Kaouo8ow CKado8or 3daadsbHOI cmpameeii mpaHcgopmauii 2106aabHoT
eKkoHoMmiKku. [lpasunbHO nidibpaHi uugposi mexHosnoeail, NOEOHAHI 3 KoMnemeHUiamMu chigpobimHuKis,
npouecamu ma onepauiamu, 003807AMb KOMNAHIAM WBUOKO adanmysamucs 00 Kpu3osux cumyayid,
8UKOPUCMOBYBAMU NepcnekmusHi Moxueocmi 071 MooepHi3ayii poboyux npoyecis, 8ionosioamu HO8UM
nompebam KnieHMis,AKi NOcMIlHO 3MIHIIOMbCA, CMUMY/II8AMU 3pPOCMAHHA ma peasnizosysamu
[HHOBAUIUHI U ynpasiHCbKI pilUeHHA.

KoHuenuis uugposoi mpaHcgopmauii HauioHanbHoi eKOHOMIKU 8 KoHmekcmi lpomucnosocmi 5.0
NOBUHHA nepedbayamu 8UKOPUCMAHHA UUpposux iHCMpymeHmis ma nnameopm 0na mpaHcghopmayii
mpaouyitiHux 6i3Hec-npouecie, NoKpauwieHHs 83deMO0il 3 KJIEHMAamu, 8NposadKeHHs (HHoB8aUitHUX
mexHonozili ma popmysaHHa yugpposoi ekocucmemu. OcHOBHI cknadosi yugposoi mpaHcghopmayii
KpUMUYHOT iHhpacmpykmypu 8Ko4arome: 4ugposi mexHosnoz2ii (XMapHi 064UC/IeHHs, Wwmy4YHUU iHmenekm,
aHanimuka eenukux OdHux ma IHmepHem peuyell); opeaHizayiliHi 3miHU (nepebydosa npouecig 0nA
ni0BUWEHHA iX 2HY4KOCMIi, 8Npo8adXeHHA Hosux memooonoeili (DevOps, Agile), popmysaHHa uugpposoi
Ky/lbmypu); cnpAMOBAHICMb HA KJTiEHMA ma iHmezpauis yugposux KaHAIs.

[na edpekmusHoi yugposoi mparHcgopmauii eKOHOMIKU HG NPAKMUYHOMY pi8Hi 00UiNIbHO 38epHYymMuU
ye8a2y Ha maki OCHOBHI acnekmu, AK: HAABHICMb YimKoI 8i3ii ma cmpameaii, aAka g8ionosioae bi3Hec-yinam;
3a/1y4eHHA pi3HUX 2pyn 3auyikassieHux cmopiH ma 3abe3neyeHHA iHmMepecy 8ciei opaaHizayii; nocmitHul
MOHIMOpUH2 Ma ouiHKa peanizauii iHiuiamus yugposoi mpaHcgopmayii; adanmueHuli ma imepamugHuli
nioxid, wjo 00380/149€ OpieHMy8amuca 8 3MmiHHoMYy yugposomy aaHowagpmi. [JosedeHo, uwjo npiopumemHuM
HANpAMKOM 00CiOXeHb Yy MalbymHeOMy NOBUHHO b6ymu OOrpyHmMyedaHHs Mmeopemu4yHux ma
Memo00/102i4HUX NOJIOXKEHb POPMYBAHHA YUpPOBOT ekocucmemu.

Knrouoesi cnoea: Tpomucnosictb 4.0, lNpomucnosictb 5.0, umdppoBa ekoHOMiKa, uUMPpoBa
TpaHcdopmauis, undposmzauia, undpoBa ekocuctema, UUPpPOBiI iHHOBAUI, LMPPOBI TEXHONOTrI,
iHbopMaLinHi cuctemun, LMPPOBUIN NPOCTIP, LUTYYHWUI IHTENEKT, CTannii PO3BUTOK, ePpeKTUBHICTb, CTINKICTb.

Introduction. During the first of the four allow us to rethink the way we work and do

industrial revolutions, steam power became
the technology that changed the world.
During the second it was a conveyor, and
during the third — a computer. Today, the
global world is witnessing a rapid transition to
information and communication
technologies. This, in turn, will contribute to
the acceleration of the processes of
digitalization of the development of
ecosystems in the era of the fourth industrial
revolution, the engine of which is digital
technologies [1-2]. Artificial intelligence,
machine learning, Internet of Things
networks, advanced analytics, and robotics

business, as well as the way companies
interact with their customers and the world.
Digital transformation is recognized as a
key component of the overall business
transformation strategy. Correctly selected
technologies in combination with the
competencies of employees, processes and
operations allow organizations to quickly
adapt to complex situations, use promising
opportunities, meet new customer needs [3-
4] that are changing, stimulate growth and
introduce innovations. Digital transformation
involves  the integration of digital
technologies and solutions in all spheres of
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economic activity. This is a cultural and
technological change  that requires
organizations to fundamentally transform
their work methods, as well as customer
experience and benefits. Digital solutions
help to expand the staff numbers and can
lead to the transformation of business
processes and business models [5].

It should be noted that companies need
to evolve and transform their digital
landscape, starting with raw materials and
early levels of the supply chain, to meet
rapidly changing customer needs for more
personalized service and order fulfilment, as
well as to modernize and innovate traditional
business models. By 2018, more than 89% of
executives have implemented business
policies in their companies that are primarily
focused on digital technologies. By 2021, this
figure has grown even more. However, during
the implementation of many digital
transformation projects, there were
difficulties and problems in communication
and planning.

According to the results of a survey
conducted by the consulting company
McKinsey in 2021, it was established that after
COVID-19, top managers feel an urgent need
to digitize and modernize work processes and
outdated systems. Many respondents
admited that their companies' business
models are outdated. Only 11% of
respondents believed that current business
models would remain economically viable
until 2023. Another 64% stated that their
companies need to form a digital business in
order not to disappear.

So, fundamental innovations and radical
transformations in the digital information
field allow us to talk about the formation of a
new economic reality of the XXI century. -
Industries 5.0. The digital era is moving from
the space of Industry 4.0 to the space of
Industry 5.0 with qualitatively different
properties. In the space of “Industry 5.0”, the
classic firm ceases to be a key player in
economic reality, giving way to a new
economic entity — the digital ecosystem. In
view of this, there is currently a need to form

89-106
v.24 (2024)
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a qualitatively new concept of digital
transformation of the national economy in
the context of Industry 5.0.

Literature and researches review. The
analysis of scientific literature shows that
leading scientists (E. Brynjolfsson, B. Kahin [6];
C. Dahlman [7]; W. Drozdz et al. [8]; H. Dzwigol
et al. [9]; T. Elmasry et al. [10]; A. Kwilinski [11-
13]; N. Lane [14]; F. Machlup [15]; R. Miskiewicz
[16]; D. Tapscott [17]; A. Tugui [18]) pay
considerable attention to the study of new
forms of digital transformation of the
economy, to the development of digital
models and strategies.

Despite the wide range of scientific
research on the chosen topic, the
multifacetedness and debatable nature of
certain issues require further development.
And especially the solution to this problem is
actualized at the current stage of changing
strategic thinking and the concept of
transformation and modernization of the
national economy in the conditions of digital
transformations.

Aim and objectives. The purpose of this
research is to identify the relationship
between the terms “digital transformation”
and “Industry 5.0” based on the bibliometric
analysis of scientific publications.

The theoretical and methodological basis
of the research is the provisions of the
institutional theory; theory of systems,
management, information society, network
economy, digital economy; concepts of
strategic management.

The following general scientific methods
were used in the research process: analysis
and synthesis, comparison and classification,
expert survey, structural and logical
generalization.

Results, analysis and discussion. The
fourth industrial revolution - the concept of
Industry 4.0 - is based on intelligent
technologies. It consists of the following most
important elements: additional production;
augmented reality; autonomous robots; big
data and analytics; cloud connection;
cybersecurity;  horizontal and  vertical
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integration of systems; Internet of things;
simulations and digital doppelgangers.

At the same time, it should be
emphasized that Industry 5.0 is not
considered another industrial revolution, but
rather as a complement to the technologies of
Industry 4.0 due to the strengthening of
cooperation between people and robots. In
Industry 5.0, the nine core components of the
Industry 4.0 concept have been expanded by
making creativity and human well-being the
focus of the industry. This made it possible to
combine the speed and efficiency of machine
technology with the ingenuity and talents of
personnel.

Key components of Industry 5.0 include:

- human-oriented industry puts human
needs and interests at the centre of the
production process. Instead of asking what
workers can do with new technologies,
Industry 5.0 asks what technology can do for
workers. While robots are tireless and precise,
they are literal and lack the critical and
creative  thinking of their human
counterparts;

- sustainable industry helps companies
reduce their impact on the environment by
developing circular economy processes.
Other shifts in the field of sustainable
development [19-20] include reducing

12k
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8k
Bk
4k

2k

1953 1959 1965 1971 1977 1983
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energy consumption, greenhouse gas
emissions, and waste, as well as preventing
depletion and degradation of natural
resources;

-industrial production in a stable industry
has a high level of reliability. It is well armed
against disruptions and is able to support
critical infrastructure [21] in crisis conditions.
The pandemic has exposed the vulnerability
of industry and the importance of increasing
the flexibility and resilience of supply chains
and other manufacturing components.

Based on the bibliometric analysis of
scientific publications on digital
transformation, which are indexed in the
international scientometric database Scopus,
it was established that scientists paid special
attention to this issue. 61,688 documents for
the years 1953-2024 were found by article
title, abstracts, and keywords (Fig. 1). As arule,
these articles use such keywords as digital
transformation, digital storage, algorithms,
Artificial Intelligence, Industry 4.0, digital
technologies, digitalization, decision making,
Big Data, Internet of Things, information
management, sustainable development,
innovation, machine learning, information
systems, optimization, sustainability,

blockchain, digital economy.

1989 1995 2001 2007 2013 2019 2025
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Figure 1 - Dynamics of the number of scientific publications in the scientometric database
Scopus, which highlight various aspects of digital transformation
Source: built on the basis of data from the Scopus scientometric database.

As the analysis shows, scientists have were found for the years 1928-2024, in which
been studying the problems of Industry 4.0 the principles and tools of the formation and
since 1928. Based on the title of the articles, development of the concepts of Industry 4.0
abstracts and keywords, 5,640 documents and 5.0 were considered (Fig. 2).

1500
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Figure 2 - Dynamics of the number of scientific publications in the scientometric database
Scopus, which highlight aspects of the formation and development of Industry 4.0 and 5.0
Source: built on the basis of data from the Scopus scientometric database.

Based on bibliometric analysis, scientific articles, abstracts and keywords, 227
publications on  issues of  digital documents were found in the international
transformation in the conditions of Industry scientometric database Scopus (Fig. 3).

5.0 were studied. According to the title of the
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Figure 3 — Dynamics of the number of scientific publications in the scientometric database
Scopus, which highlight aspects of digital transformation in the era of Industry 5.0
Source: built on the basis of data from the Scopus scientometric database.

As can be seen from fig. 3, this issue
became especially relevant in the period from
2021 to 2023. The number of works increased
from 23 to 111, or 4.8 times. The first
publication on the selected topic appeared in
the international scientometric database
Scopus in 2016 [22]. The analysis shows that
until 2019 there was an insignificant level of
publication activity on digital transformation
in the context of Industry 4.0 or 5.0. After that,
the works of scientists, including L. Mihardjo
et al., appeared in scientometric databases.
[23], S. Nahavandi [24], L. Swiatek [25], V.
Roblek et al. [26], A. Lewandowska et al. [27],
L. Anantharaman, M. Sridharan [28], E. @vrelid,
B. Bygstad [29], B. Hinings et al. [30] and
others, in which attention is focused on the
key features and problems that may arise for
each manufacturer in the era of Industry 5.0;
evaluating the concept of an innovative
model of experience and flexibility to support
modernization in the context of digital
transformation aimed at Industry 5.0;
considering the transition from Industry 4.0 to
Nature 4.0 as a long-term evolution focused

on the capacity to restore members of Society
5.0.

It is worth noting that Industry 5.0
provides a shared and automated
environment, thus creating a new paradigm
for companies in doing business. The way of
organizing the management of resources and
opportunities, especially in relations with
people, the culture and the process of
creating new business models have changed.

The terms artificial intelligence, cyber-
physical systems, big data, industry 4.0,
industry 5.0, open innovation, society 5.0,
super-intelligent society have been widely
used in research in recent years. The transition
from Society 4.0 to Society 5.0 can be
achieved by implementing knowledge and
technology in loT, robotics and big data to
transform society into a smart society (Society
5.0). In particular, the concept will allow
adapting services and industrial activities to
the real needs of people. In addition, these
technologies enable the creation of advanced
platforms of digital services, which will later
be integrated into all spheres of life.
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In the Table 1 shows the most cited
publications that were published in scientific
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publications indexed by the
scientometric database.

Scopus

Table 1. The most cited articles on digital transformation in the context of Industry 5.0 in the

scientometric database Scopus

Number of | Number
Author(s), title of work Year Name of the publication | Scopus of views
citations

Nahavandi S. Industry 5.0-a human-centric 2019 Sustainability 613 606
solution [24] (Switzerland)
Carayannis E. G., Morawska-Jancelewicz J. 2022 Journal of the Knowledge 154 186
The Futures of Europe: Society 5.0 and Economy
Industry 5.0 as Driving Forces of Future
Universities [31]
Akundi A. et al. State of Industry 5.0 — Analysis 2022 Applied System 121 269
and Identification of Current Research Trends Innovation
[32]
Gurdir Broo D. Kaynak O., Sait S. M. 2022 Journal of Industrial 115 328
Rethinking engineering education at the age of Information Integration
industry 5.0 [33]
Nair M. M., Tyagi A. K., Sreenath N. The 2021 International Conference 94 68
Future with Industry 4.0 at the Core of Society on Computer
5.0: Open Issues, Future Opportunities and Communication and
Challenges [34] Informatics, ICCCI 2021

Source: built on the basis of data from the Scopus scientometric database.

Among the key publications that
published works on the chosen topic, the
following can be mentioned: Sustainability
Switzerland (13 documents); IFIP Advances In
Information And Communication Technology
(11); Lecture Notes in Mechanical Engineering
(7); Communications In Computer And
Information Science (5); Journal Of The
Knowledge Economy, Procedia Computer
Science, Sensors (4 documents each).

In the Scopus database there are 6
documents of scientist E. Carayannis; 4
documents each - R. Makhachashvili, J.
Pontes, I. Semenist; 3 documents each — H.
Alimam, M. Bevilacqua, D. F. J. Campbell, M.

Ghobakhloo, M. Iranmanesh, G. Mazzuto (Fig.
4).

The key organizations involved in solving
the problems of digital transformation in the
context of Industry 5.0 are The George
Washington University (6 documents);
Universidade do Porto, Borys Grinchenko Kyiv
Metropolitan University (5 documents each);
University for Continuing Education Krems,
Hogskolan Vast, Universidade do Minho,
Universidade de Aveiro, Universidad de
Sevilla, GW School of Business (4 documents
each) (Fig. 5).
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Figure 4 - Dynamics of the number of scientific publications by authors
Source: built on the basis of data from the Scopus scientometric database.
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Figure 5 - Number of scientific publications by organization
Source: built on the basis of data from the Scopus scientometric database.

The results of the analysis show that (16); Italy (15); Spain (13). In Ukraine, 11
most of the works on the researched issues documents were found based on the
were published by scientists from India (25 established search criteria (Fig. 6).
documents);  Germany, Portugal (20
documents each); Turkey (17); United States
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Figure 6 - Number of publications on selected issues by country
Source: built on the basis of data from the Scopus scientometric database.
According to the types of documents, (66), sections of books or monographic
scientific works can be ranked as follows: publications (39), review articles (18), books
scientific articles (86), conference materials (5) (Fig. 7).

Editorial (1.3%)

Book (2.2%)
Conference Revi... (4.4%)

-
Review (7.9%) ~

Article (37.9%)

Book Chapter (17.2%)

Conference Pape... (29.1%)

Figure 7. Specific weight of scientific publications by types of documents
Source: built on the basis of data from the Scopus scientometric database.
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For the most part, scientific works on the
problems of digital transformation in the
conditions of Industry 5.0 are published in the
following fields of knowledge: computer
science (113 documents); engineering (84);
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business, management, accounting (64);
decision-making sciences (40); social sciences
(40); economics, econometrics and finance
(38 documents) (Table 2).

Table 2. Number and share of scientific publications by field of knowledge

Branch of knowledge Number of scientific Share of scientific
publications publications, %
Computer Science 113 221
Engineering 84 16.4
Business, Management and Accounting 64 12.5
Decision Sciences 40 7.8
Social Sciences 40 7.8
Economics, Econometrics and Finance 38 74
Mathematics 25 4.9
Energy 24 4.7
Environmental Science 22 4.3
Materials Science 12 2.3
Other 9.6

Source: built on the basis of data from the Scopus scientometric database.

The main sponsors that finance scientific
publications on the problems of digital
transformation in the era of industrial
revolutions include the following: Fundacao
para a Ciéncia e a Tecnologia (14 documents);
European Regional Development Fund,
Horizon 2020 Framework Program, Ministério

Fundagao para a Ciéncia e a Tecnologia
European Regional Development Fund

Harizan 2020 Framework Programme

Ministério da Ciéncia, Tecnologia e Ensino Sup. ..
Bundesministerium fir Bildung und Forschung
Coordenacao de Aperfeicoamento de Pessoal d_..
European Commission

Horizon 2020

Business Finland

Conselho Nacional de Desenvolvimento Cientif...

=

2

da Ciéncia, Tecnologia e Ensino Superior (5
documents each); Bundesministerium fur
Bildung und Forschung, Coordenacao de
Aperfeicoamento de Pessoal de Nivel
Superior, European Commission, Horizon
2020 (3 documents each) (Fig. 8).

B 8 10 12 14 16

Figure 8 - Number of publications on selected issues by sponsoring organizations that
finance scientific research and development
Source: built on the basis of data from the Scopus scientometric database.
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transformation in the context of the concept
of Industry 5.0 were identified (Fig. 9).

mechanical@ngineering

indUstry

challenge

digital-transformation

Figure 9 — Network visualization of citations of articles on issues of digital transformation in
the context of the implementation of the Industry 5.0 concept using the VOSviewer toolkit
Source: built on the basis of data from the Scopus scientometric database using the VOSviewer program

As can be seen from Fig. 9, each of the
clusters symbolizes the direction of scientific
research in the field of digital transformation
and Industry 4.0 or 5.0. Let's analyze them.

The first cluster (red) contains 3 keywords.
Grouped keywords in this cluster indicate that
scholars consider digital transformations in
the context of the industrial revolution.

The second cluster (green) consists of 2
keywords and focuses on engineering
technologies and innovations.

The next cluster (blue) outlines research
on digital transformation from the
perspective of sustainable development or
ecosystem resilience.

If the search is expanded to include, in
addition to citation information,
bibliographic information, a brief description
and keywords, information on funding, etc.,
278 keywords can be identified, which are
organized into 20 clusters (Fig. 10).
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Figure 10 — Network visualization of citations of articles on issues of digital transformation in
the context of the implementation of the Industry 5.0 concept using the VOSviewer toolkit
Source: built on the basis of data from the Scopus scientometric database using the VOSviewer program

Therefore, the analysis of publication
activity confirmed that since 2016, there has
been an increase in scientific interest in the
study of transformational changes in the
economy under the conditions of Industry 4.0
and 5.0. At the same time, the interdisciplinary
nature of research that followed, and the
geography of scientists and researchers
studying this topic is diverse (but with a
noticeable predominance of scientists and
institutions from India, Germany, Portugal,
Turkey, the USA).

Trend analysis using the Google Trends
toolkit confirms the high level of interest
worldwide in the subject of “digital
transformation” (70 points on average). So,
currently, digital business transformation,
business transformation, digital
transformation strategy, digital strategy are
recognized as trending concepts. Among the
leaders in terms of popularity, such topics as
the digital transformation (100 points); digital
business transformation (57); business
transformation (53); digital transformation

strategy (33); digital strategy (32); digital
transformation technology (27); digital
transformation management (26); digital
transformation data (26); digital technology
(25); digital transformation industry (25);
digital transformation services (25 points).

It should be noted that the request for the
concepts “Industry 4.0” and “Industry 5.0” has
a lower level of popularity in the world (on
average 24 and 2 points, respectively). The
most popular requests are the industry 4.0
(100 points); industry 4.0 manufacturing (54);
society 5.0 (31 points).

The term “digital transformation” and
“Industry 4.0 technologies” have been the
most popular in Ukraine in the last 5 years. The
concept of “Industry 5.0” has not yet been
implemented in Ukraine.

Conclusions. Based on the above, we can
come to the following conclusion. The
concept of “Industry 5.0” is designed to
expand the digital transformation based on
more meaningful and effective collaboration
between people and machines and systems
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within  their digital ecosystem. The
partnership of humans and intelligent
machines combines the precision and speed
of industrial automation with the creativity,
innovation and critical thinking skills of
humans.

The long-term benefits of implementing
Industry 5.0 are consistent with its core values.
For example, increasing the attraction and
retention of talent, saving energy and
increasing overall sustainability. The above
advantages help to increase competitiveness
and relevance through successful adaptation
to a changing world and new markets. These
include:

1) Attracting and retaining talented
employees. Every year, it becomes more
difficult for companies to attract and retain
the skilled and talented personnel they need
to compete. When workers are mere machine
operators, they are denied the tasks and
creative  inputs that drive human
achievement. The principles and technologies
of Industry 5.0 provide a more progressive
and interesting work environment, which can
contribute to increased employee satisfaction
and loyalty.

2) Sustainable development and
competitiveness. In the business world,
sustainable practices are not an option, butan
expectation of stakeholders. This especially
applies to resource- and energy-intensive
industries. A forward-looking business with
sustainable development in mind will be
more attractive to potential investors,
employees and consumers. The
implementation of Industry 5.0 practices will
contribute to the economic performance of
industries while simultaneously ensuring
environmental sustainability.

3) Stability. The ability to respond to
revolutionary changes such as trade wars,
pandemics and climate impacts has become a
critical component of business management.
5.0 technologies play an important role in the
development of flexibility and resilience
withinindustry through data collection,
automated risk analysis and increased
security.
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It should be noted that companies
planning digital transformation should start
the transformation process with four steps:

— determination of the starting point -
performing an audit of existing systems and
assets. For a successful launch of the project,
first of all, it is necessary to determine those
processes of the company that have a high
operational priority and which are the easiest
to transform;

— determination of priorities - the
advantage of digital transformation is that it
does not have to be implemented all at once.
Intelligent technologies are built to evolve,
scale and integrate;

— preparation of the route card - the
most important advantages of intelligent
technologies are their high scalability and
ability to quickly adapt and change the
configuration. An effective transformation
roadmap should allow for flexibility and
growth, but start the project with a roadmap
that includes several important and
achievable goals. The plan should include
robust change management and migration
strategies. Digital transformation involves not
only the updating of technologies, but also
the development of people. These first steps
are very important. You should seek help from
experienced specialists who understand the
unique needs of the company and are able to
help in choosing the optimal course for the
business;

— preparation of divisions — intelligent
technologies help to reduce the number of
repetitive tasks, increase the involvement of
employees and ensure effective cooperation.
But these benefits can only be realized when
these technologies are used by all staff. You
should listen to the suggestions and ideas of
employees, openly answer their concerns,
and give them time to adjust to the changes.

It's equally important to look to your
software vendor for help in developing a
transformation strategy and roadmap, and to
learn which solutions best meet your unique
business needs.

The concept of digital transformation in
the context of Industry 5.0 should involve the
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use of digital tools and platforms to transform
traditional business processes, improve
interaction with customers, introduce
innovative technologies and form a digital
ecosystem. The main components of digital
transformation of a critical infrastructure
include:

— digital technologies (cloud
computing, artificial intelligence, big data
analytics and the Internet of Things (loT),
which allow collecting, analyzing and using
huge amounts of data to make informed
decisions, automate processes and provide a
personalized experience);

— organizational changes (restructuring
of processes to increase their flexibility,
introduction of new methodologies (DevOps,
Agile), formation of a digital culture);

— customer orientation and integration
of digital channels (the use of websites,
mobile applications and social network
platforms will improve the quality of
customer service, provide personalized
content, and ensure seamless interaction at
various contact points).

For effective digital transformation on a
practical level, it is advisable to pay attention
to such main aspects as: having a clear vision
and strategy that meets business goals;
involving different groups of stakeholders
and ensuring the interest of the entire
organization; constant monitoring and
evaluation of the implementation of digital
transformation initiatives; an adaptive and
iterative approach that allows you to navigate
the changing digital landscape.

Thus, digital transformation integrates all
levels and functional areas of the company.
Intelligent technologies provide the most
important tools companies need to survive
and thrive. Among the main advantages of
digital transformation in the conditions of
Industry 5.0, the following can be named:

1) In-depth data analysis for real-time
decision-making. In many companies, the
assessment of work efficiency and return on
investment is based on data from past
periods. However, the processes of manual
data collection, processing and analysis are
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slow and not conducive to the quick use of
the opportunities that open up. Amodern ERP
system and advanced analytics tools allow
companies to see data in real time and
configure powerful analysis algorithms,
ensuring the best decisions are made at
exactly the right moment.

2) Increasing efficiency and productivity.
Networked devices and loT devices
continuously transmit data, hardware logs,
and performance reports. With the help of
advanced analytics tools, this data can
become the basis for diagnostic maintenance,
reduce downtime and provide the
information you need, increasing the
productivity and efficiency of workflows.

3) Optimizing the customer experience.
Clients appreciate the convenience and
quality of the process of interaction with the
company. Personalization, omnichannel
engagement, customized service plans and
access to real-time data will help you exceed
their ever-changing expectations, increase
your leads and retain existing customers by
increasing their loyalty.

4) Implementation of innovations in the
business model. Consumer and market
requirements are changing. The focus of
attention is gradually shifting to the
modernization of business models as a tool
for value creation. However, reshaping
fundamental business models and customer
experiences is not possible without real-time
data collection and analysis, as well as
automated intelligent processes to drive new
business, payment and service models.

5) Support of a reliable and competitive
corporate development strategy. Digitization
of operations and optimization of services
with the help of network technologies creates
new ways of interaction and cooperation, as
well as optimizing the business development
strategy in the areas of: development of new
products and services; increase in profitability
and strengthening of revenue generation
channels; attraction and retention of
potential and real customers.

6) Increasing flexibility and resilience to
crises. Today's business is eager for digital
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transformation because it offers tools for
rapid development of products and services,
as well as predictive analytics capabilities to
prepare for future crises, market changes and
new perspectives. Companies need scalability
and a full suite of cloud solutions to innovate.
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Prospects for further research consist in
substantiating the theoretical and
methodological provisions of the formation
of the digital ecosystem and the digital
transformation of the logistics services market
under the conditions of Industry 5.0.
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