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SUSTAINABILITY PLAN
OF THE “MANUFACTURING FACTORY LEARNING LAB INDUSTRY 4.0”
at
Ukrainian state university of science and technologies (USUST), Ukraine

Manufacturing factory learning lab Industry 4.0 is created in the frames of the
EU funded Joint European Erasmus+ project “Boosting the role of HEIs in the
industrial transformation towards the Industry 4.0 paradigm in Georgia and Ukraine /
HEIn4” 609939-EPP-1-2019-1-BE-EPPKA2-CBHE-JP as a part of the USUST
strategy to enhance our leadership in the Industry 4.0 education.

Objectives:
To deliver interdisciplinary research in the areas of Industry 4.0.

To facilitate adaptation of degree programs to modern scientific and technological
challenges, the needs of the labor market and society.

Tasks
1. In the field of research

To offer a realistic environment to test the basic engineering principles of Industry 4.0
environment

To engage and coordinate interdisciplinary teams of researchers and students from
various chairs and faculties

To promote participation in European research and educational (Erasmus +) framework
programs for the purpose of integration into European higher education and research
area.

To facilitate international collaboration for the Industry 4.0 issues.

To bring together various stakeholders in order to deliver the Industry 4.0
development strategy for Ukrainian metallurgical industry.

To coordinate collaboration with enterprises from mining, metallurgical and
manufacturing industries of Ukraine.



2. In the field of education
To bring the learning platform for the Industry 4.0 concepts

To analyze and update the curricula for undergraduate, graduate, postgraduate and
lifelong learning audiences in line with cutting edge research in the field of Industry
4.0.

To collaborate with industries in order to adjust the degree programs towards the
qualifications demanded by the labor market.

To develop awareness of the Industry 4.0 and industrial transformation concepts among
the stakeholders responsible for research and industrial policies.

To assist harmonization, the educational programs at the Ukrainian state university of
science and technologies with advanced European practices.

» Major equipment

— CNC laser cutting machine 6040 80 Wt EFR F-2
— CNC milling machine Sokol 4060

— 3D scanner EinScan-Pro HD

— 3D printer Anet

— 3D printer Flasty TG

» Auxiliary equipment: 4 desktop computers (system block UPI3, monitor
Samsung, keyboard Logitech, mouse Logitech); 2 laptops Lenovo IdeaPad 5
141TLO5; uninterrupted power supply APC back-UPS 900W/1600VA; network
router Mikrotik RB2011UiAS-2HnD-IN; multimedia projector Acer X1527i; wall-
bracket for projector CHARMOUNT CT-PRB-8M; cables.

SWOT - analysis of «Manufacturing factory learning lab industry 4.0»

1.1.Summary table

STRENGTHS WEAKNESSES

Awareness of European experience in the | Lack of financing of laboratory.
implementation of the Industry 4.0 paradigm
in  higher education institutions and | A significant part of scientists and teachers
enterprises, as well as the organization of |of the older generation perceive
cooperation between universities, industrial | innovations rather inertly.

enterprises, local authorities, and other
interested parties.




Support of the university administration.

Involvement of representatives of various
departments in the activity of the laboratory,
which  allows for  conducting and
implementing interdisciplinary research on
Industry 4.0.

Undisputed experience of the university in
building partnerships and commercialization
of scientific results.

Partnership with industrial enterprises of the
Dnipro Region, the Federation of Employers
of the Dnipropetrovsk region, and the
Chamber of Commerce and Industry of the city
of Dnipro.

Experience in cooperation with the business
environment.

Relatively weak level of knowledge of
professors and teaching staff, graduate
students, and students of foreign
languages, which significantly
complicates communication with foreign
universities and organizations.

Material and technical support for
conducting scientific research is rather
weak.

The imperfect legislative framework for
conducting innovative activities with
Industry 4.0 and commercialization of
developments.

Insufficient awareness of enterprises, local
authorities, and other interested parties
about the possibility of a partnership with
the academy in the direction of
implementation of sustainable
development strategies.

Rather weak incentives among scientists to
cooperate with international partners to
implement the results of their research, due
to insufficient knowledge about the
opportunities provided by international
cooperation.

OPPORTUNITIES

Establishing effective partnerships with
leading enterprises, state institutions, local
authorities, and other interested parties.

Involvement and coordination of the work of
interdisciplinary groups of researchers and
students of various departments and faculties.

Promotion of international cooperation in
Industry 4.0 issues, participation of scientists
and students in European research and
educational framework programs, and grants
for the purpose of integration into the
European scientific and educational space.

THREATS

War risks
Lack of budget for software and hardware.

Insufficient level of understanding of the
Industry 4.0 paradigm at enterprises and
among local authorities, which hinders
their effective cooperation with USST.

Lack of investors ready to support the
implementation of projects.

The economic crisis was caused by the
war, the consequence of which is low




Unification of various stakeholders with the
aim of developing a strategy for the
implementation of the Industry 4 paradigm for
metallurgy and mechanical engineering of
Ukraine both as a whole and separately for
each enterprise.

Interaction with industrial enterprises for the
purpose of adjusting student training programs
in accordance with the qualification
requirements of the labor market.

Raising awareness of Industry 4.0 and
industrial transformation concepts among
stakeholders responsible for research and
industrial policy.

The possibility of earning income from the
transfer of  knowledge through the
development and creation of innovative
products.

Development of scientific and innovative
infrastructure at the university for work with
enterprises.

Improving research skills of scientists and
students.

Raising awareness in  the  business
environment, local authorities, and state
institutions  about the importance of
cooperation with universities.

Strengthening partnerships with potential
investors and new partners.

The possibility of creating spin-off/start-up
companies.

financial support from the state and
businesses.

Incomplete compliance of the content of
education with the tasks of the Industry 4.0
paradigm.

1.2 A detailed description of the SWOT analysis:

Strenghth:




A significant advantage of the Manufacturing factory learning lab Industry 4.0 at
USUST is its awareness of the European experience in the implementation of the
Industry 4.0 paradigm in higher education institutions and enterprises, as well as the
organization of cooperation between universities, industrial enterprises, local
authorities, and other stakeholders. This allows to spread of the experience gained as a
result of the implementation of the HEIn4.0 project, to use examples of EU best
practices to ensure the implementation of the Industry 4.0 paradigm in engineering
education, as well as to organize cooperation between universities, industrial
enterprises, local authorities, and other interested parties. The laboratory has access to
databases of partners and scientific developments of USUNT, significant connections
with scientific and research organizations, and is also fully supported by the university
administration.

Partnership with industrial enterprises of the Dnipro Region, the Federation of
Employers of the Dnipropetrovsk region, and the Chamber of Commerce and Industry
of the city of Dnipro allows for actively involved enterprises.

A methodological approach to reforming the management of USUST should
ensure a clear distribution of responsibility between certain units of the university and
organizational support of the laboratory to coordinate efforts to implement the Industry
4.0 paradigm in higher engineering education. An essential feature of the administrative
reform of USUST is the provision of horizontal coordination of efforts by involving
representatives of various departments in the activity of the laboratory, which allows
for conducting and implementing interdisciplinary research on Industry 4.0, spreading
the experience of the university.

The laboratory has the opportunity to use the accumulated experience of USUST
in entrepreneurship, commercialization of scientific research results, development of
innovative projects, and support of young specialists in the implementation of Industry
4.0 startups. This will allow for providing consultations on the forms, mechanisms, and
conditions of supporting innovative activity among students and scientists, assistance
in the preparation of technical proposals and innovative projects, and obtaining expert
evaluations, in order to promote research and expand the partner base.

The integration of academic structures into the business environment allows for
the development of mechanisms for supporting entrepreneurial and innovative
activities, which should be attractive both for the academy and for representatives of
industry and local communities. This will increase the interest of external stakeholders
in an active partnership for mutual benefit.

Weaknesses:

During of the preparation for the opening of the Industry 4.0 Laboratory, a
number of problems were identified that prevent the further implementation of its main
tasks. For the development of the university in the areas of Industry 4.0, innovations,
commercialization of scientific developments, and participation in European scientific



programs, it is necessary to take a set of measures to overcome weaknesses, which is
one of the immediate directions of the laboratory's work.

First of all, it is necessary to carry out extensive explanatory work among
professors and teaching staff, graduate students, and students regarding the
opportunities provided by the implementation of interdisciplinary research on Industry
4.0 - cooperation with international partners to implement the results of their research,
cooperation with enterprises and local communities, commercialization of their
scientific developments and creation of startups. When implementing the main plans of
the laboratory, a significant bet should be placed on young researchers - the most
creative part of scientists.

It is also necessary to take measures to increase the teaching staff, graduate
students, and students of foreign languages, which significantly complicates
communication with foreign universities and organizations.

There is no experience in the field of technology transfer. Therefore, insufficient
practical experience in the effective commercialization of research projects remains a
serious obstacle to the laboratory's activities. Over many years of scientific and research
activity, the university has accumulated a significant intellectual reserve, but
enterprises, local authorities, and other interested parties do not fully realize the
importance of this potential, which is a significant obstacle to cooperation in the
direction of the implementation of Industry 4.0 technologies. In addition, the existing
legislative framework makes the process of implementing innovative results within the
university very difficult. There are no corresponding benefits, including tax benefits.
Under the right state policy, the development of innovations in the field of Industry 4.0
will contribute to the economic reconstruction of Ukraine after the war. Legislative
restrictions on the university's autonomy narrow the university's opportunities to create
spin-off companies in order to profit from the implementation of innovative
developments. Weakening and aging of human resources, low attractiveness of a
scientific career, lack of investment in research, lack of state support in the
implementation of projects, brain drain, as well as other factors will significantly affect
the activity of the laboratory.

Opportunities:

The overall development strategy of USUST envisages reforming the university's
management, aimed at promoting the transfer of knowledge among a wide range of
stakeholders for the introduction of the Industry 4.0 paradigm in higher engineering
education and the use of new opportunities. The Industry 4.0 laboratory is an important
link created within the framework of the development of Industry 4.0 technologies at
the University.

Taking into account the long-standing partnerships of the university, the
laboratory has the opportunity to ensure effective interaction with leading enterprises,
state institutions, local authorities, and other interested parties with the aim of uniting



various stakeholders to develop a strategy for the development of Industry 4.0
technologies both in individual industrial partners and in the region as a whole. Also,
the laboratory is an excellent platform for attracting and coordinating the work of
interdisciplinary groups of researchers and students of different departments and
faculties for the purpose of international cooperation in Industry 4.0 issues,
participation of scientists and students in European research and educational framework
programs, grants for the purpose of integration into the European scientific and
educational space.

Referring to the needs of industrial enterprises, the Laboratory has the ability to
ensure the adjustment of student training programs in accordance with the qualification
requirements of the labor market.

The laboratory has the opportunity to hold lectures and meetings for managers
and workers at USUST partner enterprises (both large and small and medium-sized
enterprises), thereby raising the level of awareness of industrial partners and local
communities on the development of Industry 4.0 technologies and concepts of
industrial transformation with the aim of attraction of potential investors, new partners
to expand cooperation with them.

By coordinating efforts within the Laboratory, scientific and pedagogical
workers, graduate students and students have the opportunity to improve research skills
in the field of Industry 4.0, improve the level of presentation of research works and
implement innovative ideas and proposals. The center has the task of comprehensively
assisting in the creation of spin-off/start-up companies. Cooperation with technological
parks will increase the probability of finding partners for the implementation of
innovations and receiving income from cooperation with investors.

Partnership with technology transfer networks will also open up new
opportunities for the Laboratory to consolidate information resources of the university,
innovative structures, enterprises, and other organizations in joint projects, and attract
new partners and investors for cooperation and implementation of the latest high-tech
products. While the Laboratory cannot ensure its own financial sustainability on its
own, participation in various types of grant and competitive programs, in particular,
funding programs of regional and regional administrations, is of great importance.

Threats:

The military aggression of the Russian Federation poses great threats to the safety
of the laboratory's scientific and pedagogical and auxiliary personnel. The premises and
equipment are also at risk of destruction.

Nowadays, unfortunately, there is an insufficient level of understanding of the
problems of the development of Industry 4.0 technologies at enterprises, among local
authorities, which prevents their effective cooperation with USUNT. This is due to
insufficient awareness of representatives of industrial enterprises and local



communities regarding the positive effect of the development of Industry 4.0
technologies.

Military actions, instability, and changes in regulatory policies, as well as the
global economic crisis, can affect low financial support from the government, and
changes to laws and regulations in Industry 4.0. All these threats can hinder the
innovation and entrepreneurial activities of researchers in the direction of the
development of Industry 4.0 technologies, and negatively affect the degree of funding,

institutional support for research, and the development of human resources.

2. Manufacturing factory learning lab Industry 4.0 work plan for the period
from 01.01.2024 to 31.12.2025

Ne Activity Performance Responsible Required
period resources
1 | Dissemination of | 01.01.2024 - | Personnel involved Finances for
information on the areas | 31.12.2025 in the work of the | organizational and
of work of the laboratory informational
Laboratory materials
2 | Conducting educational | 01.01.2024 - | Personnel involved Finances for
classes and trainings on | 31.12.2025 in the work of the | organizational and
Industry 4.0 for laboratory informational
professors and teaching materials
staff, graduate students,
students
3 | Search for partners for | 01.01.2024 - University Internet resources,
cooperation among | 31.12.2025 administration, databases of the
industrial companies scientists, students, Chamber of
enterprises, local personnel involved Commerce, and
communities, and in the work of the organization of
foreign institutions laboratory employers of
Ukraine
4 | Conducting educational | 01.01.2024 - | Personnel involved Finances for
classes and training on 31.12.2025 in the work of the | organizational and
Industry 4.0 for laboratory informational
employees of enterprises materials
5 | Holding meetings with 01.01.2024 - University Internet resources,
domestic and 31.12.2025 administration, databases of
international partners to scientists, students, | USUST partners
share experiences personnel involved
in the work of the
laboratory,
department of
international
cooperation




6 | Creating a database of | 01.01.2024 - | Personnel involved | Internet resources,
potential and existing | 31.12.2025 in the work of the databases of
partners laboratory, center USUST partners,

for partnership with Chamber of
enterprises Commerce, and
organization of
employers of
Ukraine

7 | Creation of a system for | 01.01.2024 - | Personnel involved | Internet resources,
monitoring the needs of 31.12.2025 in the work of the databases of
enterprises regarding the laboratory, USUST partners,
development of the representatives of Chamber of
concept of Industry 4.0 departments, Commerce, and
technology development research and organization of

development employers of
department, center | Ukraine, contacts
for partnership with | with enterprises,
enterprises reviews of
enterprises

8 | Conducting 01.01.2024 - | Personnel involved | Contacts with the
consultations with 31.12.2025 in the work of the organization of
enterprises regarding laboratory, Council employers,
adjustments for ensuring the enterprises
students' curriculums in quality of
accordance with the educational
qualification activities,
requirements of the representatives of
labor market departments, center

for partnership with
enterprises

9 | Conducting information 17.05.2024 Personnel involved | The presence of
days Laboratory 20.09.2024 in the work of the scientists,
Industry 4.0 10.04.2025 laboratory, representatives of

25.09.2025 representatives of departments,
departments, center students, and
for partnership with | representatives of
enterprises, student's | industrial partners

self-government

10 | Contribution of 01.01.2024 - | Personnel involved Scientists,
international cooperation | 31.12.2025 in the work of the | representatives of
in Industry 4.0 issues, laboratory, departments,
participation of scientists representatives of research and
and students in departments, development

European research and

research and
development

department,
students




educational framework department,
programs, and grants student's self-
government
11 | Conducting the seminar | 01.12.2024 - | Personnel involved | The presence of
"Development of 01.03.2025 in the work of the | representatives of
Industry 4.0 laboratory, enterprises, city
technologies in higher representatives of | organizations, the
education of Ukraine, at departments, Chamber of
enterprises, in local research and Commerce and
communities - the key to development Industry of
the post-war department, scientists, students
development of student's self-
Ukraine" government, center
for partnership with
enterprises,
representatives of
industrial enterprises
and local
communities
12 | Holding a round table | 01.05.2025- | Personnel involved | The presence of
"University - the territory | 30.06.2025 in the work of the | representatives of
of Industry 4.0 laboratory, enterprises, city
technology representatives of | organizations, the
development” departments, Chamber of
student's self- Commerce and
government, center Industry of
for partnership with | scientists, students
enterprises
13 | Filling the Internet site 01.01.2024 - | Personnel involved | Internet resources
of the Laboratory 31.12.2025 in the work of the

laboratory

3. Funding needs of the Laboratory

Resource type Required amount per year Sources of funding

Staff salary 150000 UAN USUST
Supplies 30000 UAN USUST
Expenses for administrative 5000 UAN USUST
organizational issues

Advertising, printed materials 3800 UAN USUST
Literature 3500 UAN USUST
Total 192300 UAN USUST




Potential earnings of the Laboratory due to partnerships with enterprises and local
communities on their own

Type of income Amount per year
Conducting educational classes and training 50000 UAN
on Industry 4.0 for representatives of local
communities and industrial enterprises
Development of strategies for the 100000 UAN
development of Industry 4.0 technologies for
the leading metallurgical enterprises of the
Dnipro region: LLC "Dniprostal”, PJSC
"Nikopol  Ferroalloy Plant", PJSC
"Dniprospetsstal”
Conducting training on the development of 10000 UAN
Industry 4.0 in engineering education for
representatives of other universities
Receiving bonuses for assistance in 45000 UAN
submitting projects for participation in
European  research and  educational
framework programs

4. Risks of successful work Manufacturing factory learning lab Industry 4.0

The main risk for the sustainable functioning and development of the
Manufacturing factory learning lab Industry 4.0 is the absence or lack of funding
sources for current operational activities. To solve this issue, in accordance with the
Development Strategy, the Laboratory must demonstrate its financial stability at the
expense of:

- cooperation with industrial partners in the direction of personnel training,
development, and implementation of strategies for the development of Industry 4.0
technologies at enterprises;

- commercialization of existing research results by finding investors and partners;

- involvement of industry partners to invest in research of innovative Industry 4.0
technologies;

- the creation of spin-off companies capable of transferring knowledge from
universities directly to their practical application in the economic environment;

- initiation of fee-based courses/training within the laboratory;

- International cooperation in Industry 4.0 issues, participation of scientists and students
in European research and educational framework programs, grants;

- searching for other international grants through international programs;

- organization of meetings, and innovation fairs from Industry 4.0, which are capable
of uniting researchers and industry representatives.



Other risks, such as low academic and research activity, weakening of the
potential of human resources, low level of investment in research, ignorance of
professors and teaching staff about tools for effective commercialization of research
projects from Industry 4.0, opportunities to attract international grants can be solved
with increasing interest in innovative scientific activity, disseminating information
about existing opportunities today and the potential of working with technology transfer
networks, exchanging information between enterprises and inventors directly,
reviewing the needs of industry in innovation, including Industry 4.0, and expanding
the academy's partnership relations with representatives of various fields business
environment.
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HANPAMHU POBOTHU KOH®EPEHIIII SUBJECTS OF CONFERENCE WORK

CEKIIA 1. SECTION 1.
IHHOBaLiHi TeXHO0JI0Tii B OCBITI Innovative technologies in education
- OCHOBHi TeHAEHLii pPO3BWUTKY BMLOI OCBITU - - the main tendencies of the development of higher
HaLjoHanbHa cneundika, Nnpobaemu, NpiopUTETH; education - national specifics, problems, priorities;

- achievements and problems of Ukraine higher edu-
cation institutions regarding integration into the
European and world educational space, interna-
tional cooperation and integration in the field of

- 3006yTKM | Npobnemm By3iB YKpaiHW WoAo iHTerpau,ii B
€BPOMENCbKMMN  Ta  CBITOBMM  OCBITHIM  npocTip,
MiKHapogHe cniBpobiTHMLUTBO Ta iHTerpauia B coepi

ocBITH; o . . education;

- npobnemu  B3aemoaii  OCBITHIX  iHCTUTYUil i - problems of educational institutions interaction and
CaMOCTINHICTb YHIBEPCUTETIB; independence of universities;

- iHdOpMaLiiHi M KOMYHIiKaUiiHi TexHosorii B OCBITI Ta - information and communication technologies in
4NA OCBITY; education and for education;

- po3pobKa Ta imnaemeHTauis NpodeciMHMX i OCBITHIX - development and implementation of professional
cTaHmapTiB; and educational standards;

problems of educational programs improving and
their preparation for accreditation examination;

- academic mobility of teachers and students in the
conditions of a common European educational
space;

the role of humanitarian education in the develop-

npobaemn BAOCKOHaNEHHA OCBITHIX Mporpam Ta ix
NiAroToBKM 4,0 aKpeaUTaLiiHOT eKcnepTumsuy;

aKagemiyHa MObiNbHICTb BUKNIA[AuYiB Ta CTYAEHTIB B
YMOBaXx EANHOrO EBPONENCbKOro OCBITHbOrO NPOCTOPY;
pPONb TYMAHITapHOi OCBITM Yy PO3BUTKY KIOYOBUX

KOMMETeHLii KOHKYPEHTOCNPOMOXKHOTO baxiBLis; ment of a competitive specialist key competencies;
- npobnemu opraHizauii Ta RIATPUMKM HaB4YaNbHOrO - problems of the educational process organizing and
NpoLecy B OCBITHIX 3aK/J1aZax B YMOBaxX HafA3BUYANHNX supporting in educational institutions in emergency
cUTyaUil; situations;
- CyyacHi OCBITHi TexHoorii Ta 3a6e3neyeHHA HaBYaHHA B - modern educational technologies and provision of
3MILLAHOMY Ta OH-N1aliH pOPMaTax, HOBITHI NiAXOAN A0 training in mixed and online formats, the latest ap-
opraHisalji AMCTaHUIiHOrO HaBYaHHA Ta KOHTPOMIO proaches to the organization of distance learning

foro pesybTaris. and control of its results.

CEKILIA 2. SECTION 2.
Cy4acHi npo6./1eMH pO3BUTKY HAYKH Modern problems
i BUpOGHHMITBA of science and production development
- HayKa Ta iHHOBaLii B AiANbHOCTI BULMX HABYANbHUX - science and innovations in the activities of higher
3aKknagis, Npobaemu iHTerpav;ii ocsiTv i HayKu; educational institutions, problems of integration of

education and science;

- problems of the interaction of education, science
and production (business), investment and innova-
tion aspects of the development of science;

- modern factors of industrial transformation in the

conditions of globalization and computerization;

transport, logistics and communications as an im-

portant component of economic stability and de-

velopment in modern conditions;

promising construction materials and modern mate-

npobaemn B3aEMOA|i OCBiTU, HAayKM Ta BUMPOBHMULTBA
(6i3Hecy), iHBECTULiMHO-IHHOBALLIMHI aCNeKTU PO3BUTKY
HayKu;

cyyacHi ¢daKkTopu TpaHcpopmalii NpomMCcNoBOCTi B
yMmoBax riobanisauii Ta kKomn’toTepum3sauii;

TPaAHCNOPT, /IOTICTUKA Ta KOMYHiKauii AK Ba*K/ivBa
CKNaJoBa EKOHOMIYHOI CTIMKOCTi Ta pPO3BUTKY B
Cy4aCHUX yMOBaXx;

NepCneKkTUBHI KOHCTPYKLiMHI maTepiann Ta cy4yacHi

TexHosorii 06pobKku matepianis; rials processing technologies;

- aBTOMaTM30BaHe  YNPaBliHHA  TEXHOOM4YHUMM - automated management of technological processes
npoLecamm B MPOMMUCIIOBOCTI i HA TPAHCMNOPTI; in industry and transport;

- iHpopmaTM3aLia Ta Komn'toTepm3aLlia B NPOMMUCIOBOCTI - informatization and computerization in industry and
Ta Yy TPAHCNOPTHIM ranysi, NPOrpamMHO-TEXHiYHi in the transport industry, software and technical
KOMMNNEKCHU Ta TEXHONOTIT; complexes and technologies;

- npobnemu CTanoro po3BUTKY MPOMMCAOBOCTI i - problems of sustainable development of industry
TpchnopTHo]' in)paCprKTpr Y KPM30BUX YMOBAX; and transport infrastructure in crisis Conditions;

- npobieMn eKOHOMIYHOT Teopii Ta aKTyasbHi Npobaemn - problems of economic theory and current problems
Cy4acHoi eKOHOMIKM B yMOBaX HecTabinbHOCTI. of the modern economy in conditions of instability.
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Cekuist 2

CYYACHI ITPOBJIEMH
PO3BUTKY HAYKH I BUPOBHHUILITBA

rONOBA — XOXJ1IOBA TETAHA CTAHIC/NIABIBHA

KaHA. TeXH. HayK, npodecop, AeKaH PpaKkynbTeTy
YKpaiHCbKUIA AepsKaBHUI YHIBEPCUTET HayKu i TexHonorin /YOYHT/
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Section 2

MODERN PROBLEMS
OF SCIENCE AND PRODUCTION DEVELOPMENT
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B3AEMO3B’A30K MK KOHIHEINIIIAMHA CTAJOI'O PO3BUTKY,
OINAVINBOT'O BUPOBHUIITBA TA IHAYCTPII 4.0

IIpog., ookm. exon. nayk O.0. 3a62opoons,
ooy., kano. mexu. nayk O.B. JKaoanoc, mazicmp M.O. I[loman
Ykpaincokuii deprrcasnuil ynisepcumem Hayku i mexnonozii,
M. /[ninpo, Ykpaina

Po3BUTOK CydacHOi CBITOBOi MPOMHCIIOBOCTI BIAMOBIMAa€E 3acagaM TPhOX
OCHOBHHX KOHIICTIITI:

1) cmanuii pozsumox — cTpaterisi oprasizaiii ycix cdep AisUTBHOCTI COiyMy
3 METOI0 OpTraHi3alli yMOB CHOKMBaHHS IPUPOJAHUX PECYPCIB TAKUM YMHOM, 1100
3a0€3Ne4YnTH COPUSTIIMBI €KOJIOTIYHI, EKOHOMIYHI Ta COLIaJIbHI YMOBH 1CHYBaHHS
Ta PO3IMIMPEHOTO BIITBOPEHHS CHOTOAHIIIHIM Ta MAalOYTHIM MTOKOIIHHSIM;

2) owaonuee SupobHUYME0, OCHOBHOIO METOIO SKOTO € ITiJIBHMIICHHS
€(EeKTUBHOCTI JISUTbHOCTI BUPOOHUIITBA IUIIXOM TIOIIYKYy pecypciB  JJis
MIJBUILIEHHS  MPOAYKTHUBHOCTI  CYCHUIBHOI  Mpali, pe3yJbTaTUBHOCTI  Ta
edeKTUBHOCTI Oi3Hec-TporeciB Ta Oi3Hec-Mojened y I1imoMy. Bu3HavyalibHUM
YUHOM IIsl CTpaTerii CchOpsMOBaHa Ha YCYHEHHS MAapHOBHUTPATHOI MJISIBHOCTI
JIOJWHUA Ta CTBOPEHHS 3acal I 3pOCTaHHA pecypcoBimnayl  (pakTopis
BUPOOHMIITBA;

3) Inoycmpis 4.0, 3anada Ko - JiKATANI3AIs BUPOOHUIITBA Ta CTBOPEHHS
YyMOB  JiJi1  (PYHKI[IOHYBaHHS JIIOAMHU Yy  HOBOMY  JIJKUTaJ130BaHOMY
cepenonwii [1].

3a cydyacHHX YMOB CTAHOBJIEHHS Y IJ100ajJbHOMY BUMIpPI MOCTIHIYCTPIAIbHOT
€KOHOMIYHOi peasibHOCTI 3a (opmatom «lHnaycTtpis 4.0» cramuil pPO3BUTOK
HaIllOHAJTBPHUX €KOHOMIYHMX CHUCTEM YMOXJIMBIIIOETHCS JIUIIE 3a HASBHOCTI y iX
BIITBOPIOBAILBHOMY IMKJII JIEBOTO MEXaHI3My PpO3BUTKY Ta 1HHOBAIIMHOI
MIATPUMKA BITUU3HSHUX BUCOKOTexHoJoriyHuX (high-tech) cekropiB Ta BuIiB
aisuibHOCTI [2]. Came y iX Mekax 3akialaloThCsl MiAOHMH €KOJOro0e3IeuHOro
PO3IIMPEHHS] TPOCTOPY AKTHBHOCTI EKOHOMIYHMX aKTOpIB Ta I1HTeHCcUikalii
MaKpOEKOHOMIYHOI JAMHAMIKM 3a paxyHOK TMIABUIICHHS MPOJYKTUBHOCTI
CYCNUIBHOI TIpalli, 3MEHIIEHHS PECYpCOEMHOCTI Ta 3POCTAaHHSA CYCHUIBHOTO
no6pooyty. Bonnouac high-tech ckmagoBa Mikpo-, Me30- Ta MakpoOIpOIECiB
3a0esneuye (HopMyBaHHS Ta 3MIITHEHHS PO3BHHYTHX HAayKOEMHHX HAaI[lOHAJHbHUX
KOHKYPEHTHUX TIepeBar Ta CIHpHUS€ TMPUCKOPEHHIO aaanTailii BITYH3HSHUX
BUPOOHMKIB J0 30BHIIIHIX KOHKYPEHTHHUX 3arpo3 1 BUKIMKIB cepefoBuiia. Ta uu
HaWrOJIOBHIIIUM € Te, 10 I1HHOBaIliiHAa aKTUBHICTh, high-tech mpouecu Tta
pe3ynbTaT  JO3BOJISIIOTH ~ MIKPOEKOHOMIYHUM  akTopaMm  (IIJIPHEMCTBAM)
CTBOPIOBATH TEXHO- Ta OI13HEC-NPOTOCTPYKTYpH MaHOYTHBOTO, BiJ MOYATKY
NPOEKTYBAaTH Ta KOHCTPYIOBaTH 1€ MailOyTHe, CHUPAIOUMCh HA BJAcHI, a HE
30BHIIIHBOJICTEPMIHOBAHI, MOTPEOU Ta IHTEPECH PO3BUTKY.

Ha cporogni BXe He MiATA€TbCS CyMHIBaM, IO Oa3MCHUMH TEXHOJOTISIMU
Iamyctpii 4.0 BHCTYMarOTh: HAHOTEXHOJIOTiI, OIOTEXHOJOTII, TEHHA I1HXKEHEpIs,
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ACPOKOCMIYHA TEXHiKa (MOBITPSHI Ta KOCMIUHI JITAJbHI amapaTH), €JEKTPOHIKa Ta
OE3MpoOBIIHI ~ TEJIEKOMYHIKallli, ¢apMalleBTUKa Ta TOHKA XiMisf, BHUPOOHUIITBO
KOMIT'IOTEpHOI Ta O(ICHOI TEXHIKM, TMpOrpaMHe 3a0e3leueHHsT Ta IMITaIliiiHe
MozemoBanHs, high-hum-—rexHosorii Ta cucreMu yIpaBIiHHS JFOACBKHM KaIliTaJoM
tomo. Kareropiss BucokorexHonoriuaux (high-tech) ta nHaykoemuux (knowledge-
intensive) MOCIyr, M0 3a0e3MeuyloTh 1HPPACTPYKTYpHY Ta PECYpCHY MIATPUMKY
TEXHOJIOTIYHOTO «siipa», oxorumoe ycio chepy HIIAKP, ocsithi Ta IKT-mocmyrw,
IHKUHIPUHT, apXITEeKTypHI Ta AW3aiiHEpPChKI MOCIYTH, (DIHAHCOBUN KOHCAITHUHT Ta
CTpaxyBaHHS, JIepXKaBHE YIpPaBIiHHS Ta AaAMIHICTPYBaHHS, IOpUAWYHE Ta
OyXranTepchbKe CYIpOBOPKEHHS O13HECY, MEMYHI MTOCTYTH, TOIO[ 3].

[lomo eHepreTMUHUX JKEpeN, TO OUIKYEThCS, IO B HEJAICKOMY
MalOyTHHOMY KUBJICHHS BUPOOHUYMX TMPOIECIB MEPEBAKHO OyJe 3/1MCHIOBATUCS
3a paxyHOK OlomaivMBa, HEBUYEPIHUX CHJI TPUPOAH (COHAYHA, MOBITPSHA 1
reorepMajgbHa €HEprisg, €HEepris NPUIUBIB 1 BIUIMBIB) Ta SJACPHOI EHEPrii.
EneproomanimBict Ta CKOPOYEHHS BHIOOYTKY HEBIJIHOBIIOBAHUX MPHUPOIHUX
pecypciB, y TOMYy YHCII 3a paxyHOK BHHAXOJy IiX INTYYHHUX 3aMIHHHMKIB #
BUIMIOBITHUX 1HHOBAIIIM, CTalOTh 3allOPYKOIO EKOJIOTTYHOI O€3MeKu Ta CTajoro
po3ButTky. Came n6ailiiBe CTaBJIEHHS JI0 €KOJIOTiT 1ICTOTHO Bupi3Hse [HaycTpito 4.0
BiJ1 ii MONEpPEAHUKIB, 110 “BUCMOKTANIN’ 3 HaAp 3eMJil MUIbApaU OapesiB HaPTH Ta
KyOOMETpIiB Ta3y, TOH pyAd Ta KaM SHOTO BYTULIS, MPU3BEIH JO TMOSBH
MapHUKOBOrO edekrty. TakoX TMOpIBHAHO 13 MEpPEdICTOPIE0, Ha  HOBIM
JOBIOCTPOKOBIN «XBHJI1» TEXHOJOTIYHOTO PO3BUTKY OUIBII AKTUBHO Ta MIUPOKO
OyI1yTh BUKOPHUCTOBYBATHCS TaKl HEBUYEPIIHI PECypCH Ta ApaliBepu €KOHOMIYHOI
JUHAMIKM SIK 1HTEJIEKT, 3HaHHS Ta HayKoeMHa iH(dopmalmis, MOOUIBHICTH Ta
JOCTYIHICTh SIKMUX 3HAYHO MIJABUIIMIIACA 3aBASKHA HOBITHIM 1H(OpMaIiiHo-
KOMYHIKAI[IHHUM TE€XHOJIOT1SIM.

Y pamkax mnporpamu FErasmust+ HEIn4.0 «Ilocunenns poni 3BO B
npoMuciioBiii Tpanchopmariii B koHTekcTi Industry 4.0 B I'pysii Tta VYkpaini
(609939-EPP-1-2019-1-BE-EPPKA2-CBHE-JP)» Oyno BHBYCHO TmepeaoBUit
€BPOTNEUCHKUI JOCBI 00 TOIIYKY BiamoBigel Ha BUkIuku [Hayctpii 4.0 [3-4].
30kpemMa, cepell BUKOHYBaHHMX Hapas3l MPOEKTIB Y KOHTEKCTI 3a3HaueHO1 mpoodieMu
Ha 0cOOJIMBY yBary 3aciayroBye nposezeHe y [lomitexniunomy yHiBepcuteti [lopty
(IToptyramist) AOCHIPKEHHS MPO B3a€EMHUM BIUIMB IIUX KOHIICMIIA Ha PO3BUTOK
OJIHa OJIHOI B YMOBax poOOTH peaibHUX MIAPUEMCTB.

Mertoro gocmikeHHs: OyJl0 BiJICTEKEHHS BIUIMBY 3alpPOBAKEHHS 3aXO/IIB
1I0JI0 PO3BUTKY OILIAJIMBOrO BUpoOHMITBA Ta IHIycTpii 4.0 Ha dyHAaAMEHTANIbHI
3acagy CTajoro pPO3BUTKY. B OCHOBY MNpOBENECHOTO OCHIMHKCHHS MOKIaIECHO
MOJIeNIb CTPYKTYpPHOTO pPiBHAHHS 13 mricthMma Tinore3amu (H1 — H6) 3 meroro ix
emmipu4yHoi Bepudikaimii Ta KITBKICHOTO BUMIPIOBAaHHS B3a€MOIIOB’ A3aHOCTI
BUII€3a3HAYCHUMU TIPOLIECAMH.

CtBopena mozens (puc. 1) 6a3yeThbest Ha TBOX €K30T€HHUX (DaKTOpax: OIa IiBe
BupoOHUITBO (Lean Manufacturing) Ta Tagyctpis 4.0 (In4.0); Ta TppOX €HAOTECHHUX:
CTaJIICTh PO3BUTKY B EKOHOMIYHOMY actiekTi (ECS), cTamicTb po3BUTKY HABKOJIUIITHHOTO
cepenosuina (ENS) ta comianpHMi aCleKT CTaaoro po3BUTKy (S0S).
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Pucynok 1 — 3aranbHa MoJesb 10CTiI2KeHHS |
H1 — y cnputinammi npomucnosux komnaniu EcS nozumusno nos’szane 3 LM,
H2 — cnputinammi npomucnosux komnauii EnS nosumuseno nog’sazaue 3 LM,
H3 — y enputinammi npomucinosux komnariu SoS nosumuseno nos’szaue 3 LM,
H4 — y cnputinammi npomucnosux komnaniu EcS nozumusno nog’azawne 3 Inoycmpicio 4.0;
H5 — y enputinammi npomucnosux komnaniu EnS nosumueno nos’szane 3 Inoycmpicro 4.0,
H6 — y cnputinammi npomuciosux komnanii SoS nozumuero nog ’szaue 3 Inoycmpieio 4.0

3 METOI CTaTUCTUYHOI MNEPEeBIPKM 3a3HAYEHUX TINOTE3 MpoaHali3yBaju
nonan 250 asker Bim mpomucioBux Kommadii [lipeHeiicbkoro miBoCTpOBa
(ITopryranis ta Icnanis).

B pesynbrari oTpuMaHO AaHi, SKI MOXYTb OYTH JyX,e€ KOPUCHUMH IS
MIIIPUEMCTB MPU BIPOBAHKEHH] TUX YU 1HIIUX 3aXO1B, 3 TOUKH 30py PO3YMIHHS
AK 1€ B1IOOPa3UThCA HA CTAJIOCTI PO3BUTKY MOJANBINOI AISUIBHOCTI. Tak oTpuMani
pe3yabTaTH MIATBEPKYIOTH 3B's130K Mk [HmycTpieto 4.0 Ta cTaauM PO3BHTKOM, 1,
HaBMAaKW, CBIAYaTh NPO BIJACYTHICTh BIUIMBY OOpaHUX 3aXOJiB OIIAJIUBOTO
BUPOOHMIITBA HA MIJACWICHHS CTaJOCTI PO3BUTKY mianpueMctBa (Tabdin. 1). Okpim
1bOr0, CIIiJ 3a3HAYUTH, W10 HaWBaroMilivil BIUIMB 3alpOBaXKEHHS 3aXO/lIB
koHuenuii Iamyctpiss 4.0 cnocrepiraerbcsi Ha €KOJOTIYHUM (akTOp CTaJIOro
PO3BUTKY, 32 HUM 1]I€ COI[IaJIbHUNA 1 HAMHUKYUM € BIUIUB Ha €KOHOMIYHY CTaJlICTh.
Takox OyJI0 BCTAHOBJICEHO KOPEJSIIIAHUM 3B'I30K MK OIQJIUBUM BUPOOHUIITBOM
ta [agycrpiero 4.0.

Tadauus 1 — OTrpumani pe3yabTaTH J0CTIAKEHHSA

I'imote3a Eg;g;ggﬁl E;j;;ggf Est. p-Value BucHoBoxk
H1 LM EcS 0,187 0,16 Bigxuneno
H2 LM EnS -0,167 | 0,648 Bigxuneno
H3 LM SoS -0,142 | 0,611 Bigxnneno

H4 Inayctpis 4.0 EcS 0,457 | <0,001 | ITinTBEpIKEHO
H5 Ianyctpis 4.0 EnS 1,482 0,002 | ITinTBepKEHO
H6 Inayctpis 4.0 SoS 0,994 | <0,001 | ITinTBEpIKEHO
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Tpanchopmairiss BUpoOHUIITB y cdepl BaXKOi MPOMHUCIOBOCTI, a 30KpeMa
MeTanyprii, BiIOyBaeTbCs Jy)K€ TIOBUIBHO 4Yepe3 HEOOXITHICTh 3HAYHHMX
KaliTaJOBKJIaJlcHb B HOBE OOJIaJIHAHHS, JIOBI1 TEPMIHM OKYIHOCTI, BHCOKY
E€HEeProEMHICTh, HECTady HAaBHYOK TMPAIIBHUKIB Ta CTpaTEriyHOro OayeHHS
KEpIBHUIITBA, HEIOOIIIHKY poji Komabopariid 13 mnpodiIbHUMH HayKOBUMU
YCTaHOBaMU Ta 3aKJIaJaMH BHILOI OCBITH, MOTY)KHHI THUCK LIHOBOI KOHKYpEHII1 3
00Ky CXiJHO-a31iChKMX BHUPOOHMKIB MeTanonpoaykiii (Kuraro Ta Inmii) [5]. Awe
pa3oM 3 TUM, KOHKYPEHIIISI Ha CBITOBUX PHMHKAX 3MYIIY€ MOJEPHI3yBaTUCA B TOMY
YuCli W BITYM3HAHI mianpueMcTBa. Hu3ka mpakTHYHUX TPUKIATIB 3 OHOBJICHHSA
BUPOOHUITB HAa MPOBIIHUX METATypriiHUX MIANPHUEMCTBAX YKpaiHH, 30Kpema
[TAT «ApcenopMirran Kpuswuii Piry, [IAT «3anopixctanb», AT «Hikomonbcbkuii
3aBoj (depocmnaiBy, [IPAT « IHITTPOCIIELICTAJIb» Tomio narTh MOXKJIUBICTh
CTBEp/KYBaTH, 10 MeToau i 3acobu Iuayctpii 4.0, xoua i Hapasi 1€ 4acTKOBO,
3HAXOMSATh CBOE 3aCTOCYBAHHS Y BUPOOHUUYUX TPOIIECaX.

[lepexin no IamycTpii 4.0 cTae 0cOONMMBO aKTyaIbHUM, 3BAXKAIOYU HA TE, 110
3 mouarky BiiHM 2022 poky VYkpaiHa 3a3Hasia MacmTaOHOro pyHWHYBaHHA,
3arapOHMKaMHU, 3HUIIEHO a00 MOrpadoBaHO MIANPUEMCTBA, sIKI Oynu (rarmanamu
YKpaTHCBKOI 1HYCTpii, MOMIKOKEHO MPOMHUCIOBY, KOMYHAIbHY Ta TPAHCIOPTHY
iH(ppacTpykTypy. IlicnsBoeHHa Bi10y/10Ba HE MAa€ HOCUTH XapaKTep PEKOHCTPYKIIIi
— MU Ma€eMO 3aCTOCYBaTH HaWOLIbII MEpPEOBUM CBITOBHM JOCBIJ Ta 3a0€3MEYUTH
MPOPUBHHUIA PO3BUTOK HAIIOi Jep)KaBH, SIKAW JO3BOJIMTH HaM HE JIHIIE
BIJIHOBUTHCS, aJie ¥ CTaTU OJHUM 3 JIIIEPIB MOCTIHAYCTPiabHOT [IUBLII3AIlI].
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