Bunyck # 61 / 2024 EKOHOMIKA TA CYCIMINbCTBO

DOI: https://doi.org/10.32782/2524-0072/2024-61-46

YK 338.45:330.322

PROSPECTS FOR ATTRACTING INVESTMENT
IN THE DEVELOPMENT OF INDUSTRY 4.0 IN UKRAINE

NMEPCMNEKTUBN SANYYEHHA IHBECTI_(ILI,II?I
B PO3BUTOK IHAYCTPII 4.0 B YKPAIHI

Demishev Ivan
Postgraduate Student,
National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute”
ORCID:https://orcid.org/0000-0002-2181-3620

Voitko Serhii
Doctor of Economic Sciences, Professor,
National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute”
ORCID: https://orcid.org/0000-0002-2488-3210
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HaujioHanbHWIA TEXHIYHWIA yHIBEpPCUTET YKpaiHu
«KUTIBCbKMI MOMITEXHIYHWIA IHCTUTYT iMeHi Iropsi CIKOPCbKOTro»

The study is aimed at identifying opportunities and obstacles to attracting investment in the development of
Industry 4.0 technologies in national production during the period of economic recovery after the Russian-Ukrainian
war. The study examined the degree of innovation and digital development of Ukraine before the war, its readiness
to implement the principles of Industry 4.0 in domestic production, and conducted a SWOT analysis. A key factor in
the successful transformation of the national economy in the context of post-war recovery is attracting investment in
the development of Industry 4.0 technologies. The authors emphasize the need to create a high level of investment
attractiveness of Ukraine's innovative sectors by creating government incentives for the private sector, promoting
research and innovation, and developing human resources. In particular, it is necessary to overcome traditional
obstacles to attracting investment in innovative areas, such as weak innovation infrastructure.
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[JocnigpkeHHs cnpsMoBaHe Ha BUSB/IEHHA MOX/IMBOCTEN Ta NepeLLKof A/1A 3a/lyYeHHs IHBECTMLIV y PO3BUTOK
TeXHONOrin HaycTpii 4.0 Ha HaLioHaIbHOMY BUPOGHMLTBI B NepIiog BiLHOBEHHS €KOHOMIKM NiCAs POCIACbKO-yKpa-
THCbKOI BiliHW. [LOC/iKEHO CTyNiHb iHHOBAL|INHOrO Ta LgIPOBOro JOBOEHHOTO PO3BUTKY YKpaiHu, Ti FOTOBHICTb LLOAO
BNpoBapKeHHA 3acag, IHaycTpii 4.0 Ha BITYM3HAHOMY BMPOOHULTBI Ta npoBefeHo SWOT-aHani3. 3a gaHumu 3BiTy
«Readiness for the Future of Production Report 2018» YkpaiHa HanexuTb 40 KpaiH, L0 3apogXytTbcs, TO6TO
[10 KpaiH, sKi MatoTb cabki NOTOYHI NO3ULi LOAO CTPYKTYpW BUPOGHMLUTBA. Hainbinbll cnabkuMm KOMMNOHEeHTamu
YKpaiHn BUABUINCH «TEXHOMONT Ta iIHHOBaLii» Ta «[HCTUTYLiHA CTPYKTypa», a HalCUNbHIWMMUN — «KOMNIEKCHICTb»
Ta «JIoACbKMI KaniTasi». 3a piBHEM LMMPOBOI KOHKYPEHTOCNPOMOXHOCTI YkpaiHa nocina 54 micue 3 64 kpaiH B
2021 pouj. HaincuibHIWOW CKNaf0BOK LbOro pPenTuHry Gyna ocBiTa, Haicnaobkilow — iHTerpauis IT B eKOHOMi-
Ky Ta HasiBHa TexHonoriyHa 6asa nignpuemcTB. LOCiMKEHHS NoKa3aso, WO He3Baxakouy Ha cnabkuil iHHoBawili-
HUIA PO3BMTOK YKpaiHu 3Ha4Ha KifbKiCTb NiANPUEMCTB IHBECTYBaNA Y PO3BUTOK LMPPOBUX TEXHOMOTIN, GinbLWicTb 3
HUX 3 METOI e(DEKTMBHOIO aHanidy JaHKX Ta aBTOMaTM3aLlii NaHLXKa NocTaBoK. KUYOBUM YNHHWUKOM YCMILLIHOT
TpaHcopmaLii HalioHaIbHOT EKOHOMIKM B YMOBaX MiC/IABOEHHOIO BiAHOB/IEHHS € 3a/lyYeHHS iIHBECTULA y po3Bu-
TOK TeXHO/Oril IHgycTpii 4.0. ABTOpPM Haro/10WyTb Ha HEOOXIAHOCTI 3a6e3MeyYeHHs BUCOKOTO PIBHS iIHBECTULIAHOI
NpuBabNMBOCTI IHHOBALMHMX cdiep YKpaiHU LIASIXOM CTBOPEHHSI AePXaBHUX CTUMYAIB A/ NPUBATHOIO CEKTOPY,
CNPUSIHHS HayKOBO-iHHOBAL|iHIM Ais/IbHOCTI Ta PO3BUTKY KaApoBOro noTeHuiany. 30Kpema, HeobXxigHUM € nopo-
NaHHA TpaaULiiHNX NePELLKO 418 3a/lyUYeHHs IHBECTULI B iIHHOBALiiiHI cdiepu, Takux sk cnabka iHHoBaLjiHa iHg-
pacTpykTypa. 3arasibHa KoHconigauia ypsagy 1a 6i3Hecy y BUpILLEHHI LMX Npo6ieM Moxe cTaTu pyHOaMeHTOM A1
eheKkTUBHOT LMdpoBoi TpaHchopMaLlii eKOHOMIKM YKpaiHu, 30Kpema LLNAXOM 3a6e3rneyeHHs BUCOKOro PiBHSA iHBeC-
TULIAHOT NPMBA6IMBOCTI 3a3Ha4YeHMX chep i BIAHOBIEHHS MiANPUEMCTB 3 BNPOBALKEHHS IHHOBALIMHUX TEXHOOTIN.

KnrouoBi cnoBa: undposizauisi, IHaycTpis 4.0, iHHOBaL,i, iHBECTULT, iIHBECTULIliHA NPUBaGNMBICTb.
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Problem statement. The state of digita-
lization of the country's economy, in particular
its readiness to implement Industry 4.0 techno-
logies, is one of the important indicators of the
country's competitiveness in the international
arena and determines its place in the interna-
tional production chain, specialization and
cooperation. The rapid adoption of digital
technologies enables businesses to optimize
production processes, increase productivity and
product quality, making them more competitive in
the global market, and contribute to the creation
of new jobs and the development of human
resources and their utilization. Investments in
digital technologies, in turn, drive demand for
highly skilled IT and engineering personnel,
which  helps reduce unemployment and
stimulates the development of education. This
stimulates the research and development
of innovative solutions in areas such as
artificial intelligence, the Internet of Things,
and blockchain, which not only creates new
opportunities for business development but also
contributes to the development of the country's
innovation and entrepreneurship ecosystem.

All these advantages of digitalization of
the economy and implementation of Industry
4.0technologies create conditions for sustainable
economic development and can be a powerful
"engine” of Ukraine's economic recovery after
the war. Given the significant financial support
provided to Ukraine by international partners,
it is necessary to effectively allocate the
resources raised to implement the "build-back
better" program, which will help the country to
recover its lost assets relatively quickly and
strengthen its position in the international
arena.

Analysis of the Ilatest research and
publications. The issue of implementing
Industry 4.0 technologies in Ukraine has
been studied by such domestic scholars as
N. Bryukhovetska, O. Chernykh [1], Y. Kravchuk,
N. Skorobohatova[2], L. Nozhak, M. Parashchych
[3], L. Chekh, O. Korohodova [4], L. Smolyar,
O. llyash, O. Trofymenko [5], |. Yanenkova [6]
and others.

Identification of previously unresolved parts of
the overall problem. Given Ukraine's significant
losses from the war, the issue of modernizing the
economy during its recovery is an urgent and
poorly researched one. It is advisable to identify
the traditional obstacles to the development of
Ukraine's innovative spheres and to invent an
effective scheme for overcoming them after
the war.

The purpose of the article is to analyze
the state of implementation of Industry
4.0 technologies in Ukraine and to identify
opportunities  for attracting investment in
innovative areas by conducting a SWOT analysis.

Summary of the main research material.
Ukrainian legislation does not yet provide for a
definition of Industry 4.0, but the «Association
of Industrial Automation Enterprises of Ukraine»
developed a recommendation «Strategy for
Industry 4.0» in 2018. This document defines
Industry 4.0 as the next stage of digital
transformation of manufacturing enterprises,
accompanied by accelerated implementation of
technologies such as the industrial Internet of
Things, big data analytics, artificial intelligence,
a new generation of robots, augmented reality,
etc., which together will lead to better synergy
of IT and OT, changes in business models
and significant acceleration of innovation
development [7].

Based on the data from the report «<Readiness
for the Future of Production Report 2018» by
the World Economic Forum, we will compare
Ukraine's readiness for the transition to Industry
4.0 with the readiness of the leading countries
to implement Industry 4.0. The review of this
report will allow us to analyze the state of
implementation of Industry 4.0 technologies
before the quarantine restrictions and the war
to identify traditional problems that have been
and may still be inherent in Ukraine and that still
need to be addressed. Here is a comparison
with Ukraine's closest partners: Germany and
the United Kingdom (Figure 1).

Thus, the weakest components of Ukraine
were «Technology and Innovation» and
«Institutional Structure», which indicates the
insufficient development of Ukraine's information
and communication technology infrastructure
and insufficient promotion of technology
development by government agencies.
It should be noted that Ukraine also has a
number of dominant components relative to
the others, namely «Comprehensiveness»
and «Human Capital». Thus, a relatively high
Comprehensiveness score indicates Ukraine's
ability to produce a unique domestic product
through the proper use of accumulated
knowledge in the economy. The advanced
human capital indicator highlights the ability of
the country's labor force to adapt to changes
in the productive labor market and cultivate the
necessary skills and knowledge to work in new
conditions. It should be noted that both indicators
are interrelated, as they indicate the availability
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Figure 1. Readiness of Ukraine, Germany and the UK for Industry 4.0
Source: built by the authors based on [8]

of knowledge among domestic entrepreneurs
related to Industry 4.0 technologies.

An integral condition for the implementation
of Industry 4.0 technologies is the digitalization
of economic activities in the country. To assess
the current level of digitalization of Ukraine,
let's consider its position in the World Digital
Competitiveness Ranking in comparison with
the leading partners in the implementation of
Industry 4.0 (Figure 2).

This ranking, created by the IMD World
Competitiveness Center, assesses the ability and
readiness of 63 economies to adopt and explore
digital technologies as a key driver of economic
transformation in business, government, and
society as a whole. Thus, there is a direct
link between the potential for implementing
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the principles of Industry 4.0 and the level of
digitalization in the country. According to the
trend studied, Ukraine has been ranked higher
since 2019, despite the pandemic and restrictive
measures in 2020. However, such ratings among
63 countries are still low.

It is advisable to review the components of
the above rating of Ukraine for 2021 for a more
detailed analysis. The most positive sub-factor
in the 2021 digitalization ranking of Ukraine
was education, which ranked 18th in quality
among the educations of other countries [9].
Thus, due to the quality of education, Ukraine
has a great potential to produce educated
professionals who will promote the principles of
the digital economy, and with it the principles of
Industry 4.0. Unfortunately, this is the single
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Figure 2. Country rankings according to the World Digital Competitiveness Ranking
for 2017-2021

Source: compiled by the authors based on [9]
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biggest advantage that the country has. The
ranking is particularly sharply reflected in
such sub-factors as scientific concentration,
capital, technological base, adaptability, and
IT integration. It is worth noting that over the
past 5 years, these sub-factors have tended to
increase, except for the scientific concentration
and integration of the IT sector, which, on the
contrary, decreased compared to 2017. Given
the development of the IT sector in Ukraine and
its gradual growth, the decline in the rankings
may indicate a non-competitive speed of
development of the sector, but not necessarily
its actual decline.

The level of digitalization in Ukraine can
also be studied by the European Business
Association's Digital Transformation Index,
which reflects the sentiments of CEOs regarding
the introduction of digital technologies in their
companies and further investment in this area.
This indicator reflects the experience of people
who directly do business in the country and have
their own vision of real development prospects.
The integral index score for 2021 is 2.81 points
out of 5 possible. The survey participants are
130 general, operational, and technical directors
of member companies [10]. The indicators of the
index components are shown in Figure 3.

The index consists of 5 components: the
volume and quality of public e-services, the
overall level of digital inclusion in Ukraine, the
overall level of digital infrastructure develop-
ment in Ukraine, the overall level of digital
transformation of industries, and the overall
level of digital transformation of companies.
The highest score among the index components

The scope and quality of public e-services

The overall level of development of digital
inclusion in Ukraine

The overall level of digital infrastructure
development in Ukraine

The overall level of digital transformation
of industries

The overall level of digital transformation
of the company

was given to the overall level of digital
transformation of companies: 47% of directors
rated the level of digital development of their
business as moderate, 44% believe the level
is high or very high. Only 9% of respondents
believe that the level of digital transformation
of their companies is low or very low. According
to business representatives, the digital
transformation of the industries in which they
are involved is taking place at a slower pace.
For example, the top three barriers to the
development of digital transformation in business
are overregulation and ineffective legislation,
insufficient funding, and low digital literacy. Despite
the latter barrier, half of the surveyed CEOs
rate their team's digital literacy as high. Other
challenges include outdated IT infrastructure and
cybersecurity and privacy issues.

Building digital infrastructure and improving
access to the use of modern technologies are
priority tasks for the state in this context. Despite
Ukraine's low digital transformation rates,
most directors plan to continue investing in the
development of digital technologies, including
the development of Industry 4.0 technologies.
Here is the priority of digital areas for investment
according to the survey results (Figure 4).

Thus, the most attractive technologies for
investors are those related to customer interac-
tion, which will help to create the company's
image and optimize customer relations, simpli-
fying the interaction process for both parties.
In the background are the technologies used
in production, which are more related to
Industry 4.0 technologies. Thus, data analytics,
supply chain automation, cloud technologies, and
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Figure 3. Components of the EBA Digital Transformation Index of Ukraine for 2021
Source: compiled by the authors based on [10]
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Figure 4. Prioritization of Industry 4.0 areas for investment by CEOs
Source: compiled by the authors based on [10]
robotics are all part of the process of increasing To summarize the study by several indices,

the level of competitiveness of industrial we will conduct a SWOT analysis of the
enterprises by optimizing the production implementation of Industry 4.0 technologies in
chain, as described in the first section. Thus, Ukraine, considering all the opportunities and
Industry 4.0 technologies are in real demand threats that were added during the war and will
by Ukrainian entrepreneurs. remain after it (Figure 5).

Strengths: Weaknesses:
1. High educational potential; 1. Inefficient ICT development;
2. Accumulated knowledge in business; 2. Weak institutional support;

3. Image of Ukrainian companies, 3. Low level of digitalization;
especially after the war; 4. Small investments in innovation
4. Accelerated integration into the EU; and science;

5. Large investments in recovery. 5. Large losses due to the war.

Opportunities: Threats:
1. Increasing the added value 1. Lack of funds for equipment;

of.domestlc pro'duc'ts; 2. Slow pace of economic recovery
2. Innovative partnership with the EU; after the war;

3. Increasing the competitiveness 3. Deterioration of SMEs;
and image of Ukrallnlan companies, 4. Unprofitability of technologies
4. Development of industrial sectors; in the Ukrainian market;

5. Attracting larger FDI flows. 5. Increased unemployment rate.

Figure 5. SWOT-analysis of the implementation of Industry 4.0 technologies in Ukraine,
including the components that were added during the war and will remain after it

Source: created by the authors based on [7—10]
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Strengths include high educational potential,
accumulated business knowledge, and
accelerated integration into the EU. In terms
of opportunities, it is worth emphasizing the
innovative partnership with the EU and the
development of industrial sectors.

Conclusions. Thus, according to the
assessments, Ukraine has a number of strengths
and weaknesses in attracting investment in
the development of Industry 4.0 technologies.
The strengths include educational potential and
the ability to use the accumulated knowledge,
which was common across all indices, as well as
the support of partners during and after the war
in economic recovery, which will allow attracting
a large amount of investment in innovative areas
that were underdeveloped before the war. At the
same time, the underdevelopment of ICT and
digital infrastructure, insufficient state funding
for research, ineffective innovation development
policy, and extremely large economic losses
due to the war are Ukraine's weaknesses,
which slow down the implementation of Industry
4.0 technologies in the domestic manufacturing
sector and need to be addressed further.

The opportunities offered by the introduction
of Industry 4.0 reflect the very purpose of
such technologies. Increasing the share
of added value in products, increasing the
competitiveness  of domestic  producers,
growing the country's image in the international
market, expanding trade and research partner-
ships — all this is a positive result of the intro-
duction of the latest technologies, which
gradually brings the formation of the knowledge
economy closer.

The scientific novelty of the article is to improve
the methodological approach to assessing
the possibilities of attracting investment in the
development of Industry 4.0 technologies,
which, unlike the existing ones, includes an
assessment of country ratings according to
the World Digital Competitiveness Ranking,
an analysis of the digital transformation index
and a SWOT analysis of the implementation of
Industry 4.0 technologies.

Further research is needed on the principles
of functioning of mechanisms for attracting
investment in countries characterized by difficult
socio-economic conditions.
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