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O6’exmom docnioncens € npouec Popmyeanus ma ocobausocmi sacmocysanis Konyenuii <Indycmpis 4.0»
AK HeGi0 eMHOT CKIA0060T CYUACH020 eKOHOMIUN020 C8iMo2nsdy 6 Yipaini. Ane sacmocosytouu xKonuenuiio «Indy-
cmpisi 4.05, nompiéno ouinIo8amu MONCIUGT He2aMUBHT COULANLHT HACAIOKU HOB020 BUMKA MEXHIUN020 NPOZPECY.
Tomy dane docridncenns nanpasiene Ha OUIHIOBAHH HASLBHUX NPOOIEM, AHANI3 0COOAUBOCMEL MA NEPCNEKMUE
Yipainu ¢ sacmocysanni xonuenuii «Imdycmpis 4.0».

B pobomi sacmocosysanucs memoou meopemuunozo y3azaivHenus, Memood cmpyxmypHo-QyuKuionaivHozo
ananizy, Oiarexmuunuil ma CUCMeMHO -anaiimuunui memoou. Jliarexmuunuii Memoo 003604U6 NPOAHANIZYEAMU
Ma Y3azairvHumu neeii Acnexmu HayKosux 3namns ma nozisidis na npupody xonuenuii <Indycmpis 4.0>. Cucmem-
HO-aHaXmuuHutl Memoo 00360u6 00CAIOUmMU PyYHKUioOnYeanms i po3eumox xonuenuii <Indycmpis 4.0» sax paxmopy
COUIANLHO-eKOHOMIUN020 PO3BUMKY KPATHU.

Konuenuis «Inoycmpis 4.0» posensdacmocs ax Konuenyis <«6upodnuumea suaivs. Bee 6invu sampebysanumu
Caiomo GUcoKa Kearigixauis i 6i0nosionuil it pisenv 3nanv. Y nopiensniui 3 iMUUMU €6PONCUCOKUMU KDATHAMU,
Yrpaina eéidcmae 3a 6cima noKAsHUKAMU, OKPIM OXONJIEHHS HACELeHHS U010 0C8IMoI0. YKpaina sk i paniwe
satimae docums UCOKI NO3UUTT 3G NOKASHUKAMU <6UUA, CePeOns. i NPopeciiuna oceimas ma <€EMHICMs PUHKY >,
00HaK Mae Kpumuune i0CMAsants 8 Pelmutzax <MaKpOEeKOHOMIYHO20 CepedosUa», <IHCMUMYUitl>, <PO3CUMKY
Gisnecy». Yxpaina sa Inobanvnum inHo8auitHum iH0eKcom 0eMOHCMPYE SUCOKUT NOmenyial ONs THHOBAUTUHOT
modeni poseumxy exonomiku xpainu ¢ uiromy. Tomy enposadycenns xonuyenuii Inoycmpin 4.0 i yupposisayis
EKOHOMIKU NpuU3ssede 00 3Minu cucmemu supooHuymea i peanizauii npodyxuii, 6yde cnpusmu opeanizauyitinii ma
CIMPYKMYpPHitL mpanchopmauii, nossi Hoeux mooeneil eedenis 6isnecy i3 3acmocyannsam HOBUX MeXHOL0ZIl.

Hayxoso-mexniuna pesoniouis, 6nposaoHcenis HoGUX MeXHOL02il, CMpPiMKa 3MiHa nomped CYcnitvbemea i
Gisnecy, nosea HOGUX popm 83aemo0ii ma Judysii snamnv — neid eMmi ckAA006i CyYUacHoz0 NOCMIHOYCMPIaiILHO20
ceimy. Llupposizauis nopodcye 000amxo6i KOHKYPEHMHI MONCAUBOCTNT, PeAi3auis ma PO3GUMOK SKUX, 003601UMb

SOLILWUMU ePEeKMUBHICTNY CYCNIILHO20 SUPOOHUUMEA T NIOGUWUMU SKICTb HCUMMSL HACCNCHHS KPATHIL.
Kmouosi cmoBa: Hosa cmpamezisi eKOHOMIUHOZ0 PO3BUMKY, UeMEePMAa NPOMUCIO8A PEBOJIOUIS, KOHUENUTT

«Imdycmpis 4.0>, yugpposa exonomika.

1. Introduction

The world entered an era of global change. The main
spheres of human life — economics and management, science,
security — will soon receive a new form and content. The
deep penetration of digital technologies into our lives is
one of the characteristic features of our present and future.
This process is objective, inevitable and impossible to stop.

Accelerated development and the emergence of new
technologies leads to the formation of innovative con-
cepts of economic development, which ensure that the
industry’s capabilities match the growing and constantly
changing needs of society. The need for flexible adapta-
tion to the environment requires the maximum possible
reduction of the time for the implementation of operations
and, therefore, overcoming the gaps between the current
state of industry and digital production. Revolutionary
innovations and exponentially increasing digitalization of
processes are actively changing business models of modern
enterprises. Today, for the description of the directions
of development, the following terms are used, such as

Industry 4.0, digital economy, «smart» economy, Inter-
net stuff, cyber-physics systems, supercomputers, digital
transformation, digital society, «smart» cities and more.
The digital economy defines a completely new stage of
development, which provides a transition to a knowledge
economy in which the human capital is the main factor of
development (knowledge, skills, abilities and capabilities
of labor resources).

The Hannover Fair in 2011, presented by the German
Government’s «Industry 4.0» program, marked the beginning
of an innovative economic arms race. Programs similar to
«Industry 4.0» were adopted in the Netherlands, France,
Great Britain, Italy, Belgium and other countries [1]. In
the United States, from 2012, there is also a non-profit
Coalition of leaders of intelligent production, which, in
addition to business representatives, includes state insti-
tutions, universities and laboratories.

Digitalization of the economy is realized through the
development and introduction of innovative digital tech-
nologies on a permanent basis, as well as the formation of
appropriate legal, socio-economic, organizational and other
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conditions for the transformation of society and economy
to a new level of development. So, understanding the
possibilities and threats of the «Industry 4.0» concept in
Ukrainian realities can be an important step in reforming
the economic development strategy of the country.

However, it should be emphasized that the main problem
of Ukraine’s accession to the fourth industrial revolution is
that the concept «Industry 4.0», which combines advanced
development into a single system, is a new phenomenon
for the country’s economy. Particular attention should be
paid to the gap (challenges) between the current state
of the economy and industry of Ukraine and the target
level of development, which ensures the formation of the
digital economy and Industry 4.0 at the macro level.

In addition, the significant obstacle to the formation
of the digital economy can be called the lack of awareness
of business entities about the concept and technology
of Industry 4.0, the benefits and complexity of its im-
plementation. Moreover, the process of development and
implementation of digital technologies requires significant
investment, but in Ukrainian realities is a serious problem
for the economy. Because financing should be organized
in several directions: development of infrastructure for the
digital economy, formation of the regulatory framework,
support for innovation and training for the digital economy.

The formation of the digital economy is a matter
of national security and independence of Ukraine, the
competitiveness of domestic enterprises, the position of
the country on the world stage. So, it is very important
that the result of the implementation of the concept «In-
dustry 4.0» will the emergence of various initiatives and
projects on digitalisation at all levels: from national to
individual enterprises. In the event of the transformation
of such projects into a mass phenomenon, there is a hope
that the number of technological changes will change the
quality of life, management systems, business models, re-
lations between people. Only such complex changes will
ensure the transformation of the Ukrainian economy into
a digital one.

2. The ohject of research and its
technological audit

The object of the research is the process of formation
and application of the concept «Industry 4.0» in Ukraine.

In order to effectively form a new socio-economic
development strategy of Ukraine, the features of the
concept of «Industry 4.0» as an integral part of modern
economic outlook were studied. Characteristic features of
«Industry 4.0»: interoperability (compatibility), virtualiza-
tion, decentralization and work in real time. Cyber physical
systems, cloud computing and big data technologies, the
Internet of things are becoming more popular in business,
along with vertical and horizontal integration, virtualiza-
tion and digitalization of the whole process of creation
of value chain. Many developed countries and business
giants are active participants in the Fourth Industrial
Revolution: state programs, commercial associations and
non-profit organizations are set up, aimed at eliminating
barriers to the application of the Industry 4.0 concept.
But in their quest for <«large-scale» digitization of the
economy, both corporations and states risk undervaluing
possible negative social consequences of a new round of

technical progress. Digitization generates opportunities
that can have both unexpected threats and new good.

Despite the seriousness of potential social risks that
are implicit in the application of the Industry 4.0 con-
cept, it promises such rosy economic prospects that many
countries have recognized the Laissez-faire principle as the
best choice to avoid creating any bureaucratic obstacles
to potential profits. Unfortunately, most experts are not
inclined to evaluate the prospects of Ukraine in this race
optimistic. So, to identify existing problems and oppor-
tunities of Ukraine in the application of the concept of
«Industry 4.0» and coordinated work of state and society
is an important task today.

3. The aim and ohjectives of research

The aim of the research is to determine the peculiarities
and elaborate prospects of using the concept «Undustry 4.0»
under Ukrainian realities.

To achieve the aim, the following scientific tasks must
be performed:

1. To research the peculiarities of the formation and
application of the concept «Industry 4.0».

2. Analyze analytical reports on the practical applica-
tion of the concept «Industry 4.0».

3. To identify the prospects of applying the concept
«Industry 4.0» in the context of implementing a new
strategy of socio-economic development of the country.

4. Research of existing solutions of the
prohlem

Concept Industry 4.0 was first introduced in Germany
in 2011 and marks the initiation of the fourth industrial
revolution [2]. The digital economy and Industry 4.0 are
of great interest among scientists and practitioners. The
description of these concepts is devoted to the work of
many famous scientists and practitioners. In [3], the research
of the concept-categorical apparatus of production is car-
ried out, which corresponds to the concept of Industry 4.0.
And in [2] interesting research results of the industry 4.0
on the logistic chains, systems of production and sales of
products are presented. The publications [4—6] form the
basis for building a digital economy, defining the essence,
features and problems of its development. The authors of
papers [7, 8] determine the significance and benefits of
the development of the digital economy, as well as the
possibility of efficient use of new technologies for pro-
cessing and storing data, building smart cities, automating
production, and so on. The possibilities and directions
of business transformation and the economy as a whole
are actively explored to ensure functionality and com-
petitiveness in the new «digital> business environment.
The increased interest in this context is directly caused
by the model and mechanism of the construction of the
digital economy, the determination of its components,
the identification of the main trends and complexities
of development in Ukraine and in the world. The need
for accelerated adaptation of strategic management of or-
ganizations to new technologies, resources and concepts
of business development is growing.

The leading consulting company McKinsey (Chicago,
Ilinois, USA) summed up the main driving forces behind
creating value and enjoying economic benefits within its
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digital compass, which identified eight values (calling them
drivers). These drivers will create value for companies and
customers at every step. Using these values (drivers), you
can describe the economic benefits for companies in the
concept of «Industry 4.0» in more detail. These values
(drivers) explain how they affect the performance of com-
panies related to the Industry 4.0 concept, the ultimate
goal of which is to maximize company value [9].

The concept of «Industry 4.0» is characterized by
the increasing level of digitalisation and interconnection
products, business models and value chains. Successful
implementation of digital manufacturing decisions entails
a digital connection throughout the value chain — this
continuous data stream is also called «digital thread» [10].
Customers will be centered around the chain of value
added products and services [11].

The concept «Industry 4.0» with the exchange of in-
formation, the internal and external boundaries of which
merge, therefore, the classical boundaries of individual
enterprises will be shifted [12].

The Industry 4.0 concept digitizes and integrates
processes vertically across the organization through all
functions, from product development/acquisition through
manufacturing, DIEM logistics and after-sales services
[10]. Vertical integration defines intellectual association
and digitalization at different hierarchical levels of the
value chain. This will allow the use of process digitization
of the order and the product, taking into account the
specifics of the client, when automatic data transmission
in integrated planning and production system can be
guaranteed [13, 14].

Within this vertical integration, flexible and recon-
figurable production structures can be made that can
be adapted to each specific customer order and market
changes. These functions are key tools for manufacturers
to remain competitive in markets [14].

The digitalization of the horizontal chain of value cre-
ation combines and optimizes the flow of information and
flow of goods from the client throughout the corporation
to the supplier level and vice versa. In this approach, all
internal mechanisms (eg, purchasing, production, logistics)
will be interconnected with all external partners [13].

In the horizontal integration, the concept «Industry
4.0» will allow all business entities to constantly adapt to
new circumstances, for example, to the volume of order
or availability of materials. So, automatic optimization of
production processes becomes possible through the integra-
tion of suppliers and customers in the value chain [15].

Thus, the digital economy in the context of the con-
cept «Industry 4.0» can be viewed from different points
of view. The digital economy is:

— the type of economy, characterized by active imple-
mentation and practical use of digital technologies for
collecting, storing, processing, conversion and trans-
mission of information in all areas of human activity;
— a system of socio-economic, organizational and tech-
nical relations, based on the use of digital information
and telecommunication technologies;
— complex organizational and technical system in the
form of a set of different elements (technical, infra-
structure, organizational, software, normative, legislative,
etc.) with distributed interaction and mutual use of
economic agents for the exchange of knowledge in
conditions of permanent development.

3. Research methods

To solve the problems, the following methods were used:

— a dialectical method, due to the need to analyze and
generalize certain aspects of scientific knowledge, which
analyze the evolution of scientific views on the nature
of the concept «Industry 4.0»;

— structural-functional analysis of the principle of
systematic study of economic phenomena and processes;

— a system-analytical method, according to which, the
study of the functioning and development of the concept
«Industry 4.0» is considered as a factor of socio-economic
development of the country.

6. Results of research

The evolution of the industry illustrates that since
1750 industry has been actively developing, starting with
the creation of large factories within the Industry 1.0
industry. The invention of electricity allowed to achieve
current production (Industry 2.0), the leap of informa-
tion technology development led to the development of
automation of production (Industry 3.0). Finally, the inte-
gration of digital and physical systems should ensure the
implementation of the industry paradigm 4.0, the essence
of which is the autonomous implementation of production
processes. Achievement of this level of development is
possible in the long-term perspective and requires the
transformation of all components involved in business
processes: enterprises, products, information, personnel,
consumers, equipment, transport, etc. [16].

The concept «Industry 4.0» implies the implementation
of processes for the development, production and delivery
of products through real-time data transmission between
all participants in business processes, with a view to max-
imizing transparency and awareness. At the same time,
companies are able to track the location and condition of
goods at any time, to adjust the equipment autonomously,
adapting the materials to the production conditions used
(«automatic» product customization). Management Concept
«Industry 4.0» uses innovative methods and prediction
models through intelligent processing «big data» based on
early warning algorithms, support management decisions,
mental maps and more.

In the next twenty years, automation of the industry
will reduce about 40 % of jobs; in the first place low-paid
positions in the production are subject to reduction. Over
the past 30 years, human participation in manufacturing
worldwide has declined from 64 to 59 %. The concept
«Industry 4.0» can be considered as the concept of «pro-
duction of knowledge». So, it is worth highlighting the
features of such «production»:

— knowledge is made up of a larger share of the value
of goods and services. It is known, for example, that
about 70 % of the cost of a modern car is the design,
electronics and other intelligent components. For such
products as software, the «degree of engagement» of
knowledge in creating their value is even higher;

— the activity on creation, storage and use of knowledge

is becoming more and more popular, the importance of

the education system is changing. Investments in edu-
cation are considered as investments in human capital;

— the rate of aging of knowledge increases signifi-

cantly. By the time the diploma is awarded, most of
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the professional knowledge of the professional cycle
(especially in the field of innovative technologies) be-
comes irrelevant. This leads to the need to continue
the learning process throughout the working life of
a person;
— in the structure of the population, the share of work-
ers, employed in the production, storage, transporta-
tion and use of knowledge is increasing, intensifying
competition among them. More and more in demand
are the high qualifications and the level of knowledge
corresponding to it. Skilled workers provide added
value to the product, thanks to the knowledge they
own and use;

— the excessive specialization in production is reduced.

The need for personification is growing. These trends

place high demands on the level of professionalism of

labor resources [17].

In 2016, according to the Innovation Index of the Eu-
ropean Innovation Scoreboard, Ukraine became a member
of the «slow innovators» group. In comparison with other
European countries, Ukraine lags behind all indicators, except
for the coverage of the population with higher education.

According to the data of 2017, Ukraine was on the
50th place in 127 countries according to the Global In-
novation Index, which demonstrates the high potential
for an innovative model of economic development of the
country as a whole. At the same time, the quality of pub-
lic institutions in the context of innovation is rather low
(96 out of 120 according to the «efficiency of government»).

According to the index of innovation development of
the agency Bloomberg in 2018, Ukraine lost 4 positions
during the year, which corresponds to 46th place in the
ranking of 50 countries. Ukraine was the worst in terms
of labor productivity (50th place) and got 48th place for
technological opportunities. At the same time, it was pos-
sible to get 21 place on the efficiency of higher education
and 27 place on patent activity.

In the Global Competitiveness Index, calculated for
2017-2018, Ukraine ranked 81st out of 137 countries
under study. Ukraine still has a very high position in
terms of <«higher, secondary and vocational education»
and «capacity market», but has a critical lag in ratings of
«macroeconomic environment», «state institution», «busi-
ness development». Ukraine undertook the «innovation»
subindex in this year’s 61st position, which shows a fall
of 9 points compared to 2016-2017.

According to the order of the Cabinet of Ministers
of Ukraine No. 680-r dated June 17, 2009, the national
innovation system is a set of legislative, structural and
functional components (institutions). Institutions are in-
volved in the process of creating and applying scientific
knowledge and technologies and determine the legal, eco-
nomic, organizational and social conditions for ensuring
the innovation process [18].

Already, one can predict that the main consequence of
a new technological wave will be that the cost of labor
will cease to be decisive when generating production costs.
This means that the low-skilled labor force, due to which
developing countries and some sectors of the Ukrainian
economy live, will cease to be significant. And the main
factor will be the technological potential.

The main concern with the application of the concept
of «Industry 4.0» is that a significant expansion of possible
operations will not necessarily lead to new job creation

for people, which in turn may become a socio-economic
problem for the country. Researchers believe that by the
year 2020, robots and new technologies can leave five
million people in the world without the work. The largest
reductions are forecasted among office and administrative
workers.

It is vitally important for Ukraine to maintain national
competitiveness. Today, Parliament discusses the establish-
ment of the Law «On the national innovation system». It
is necessary to reconfigure the whole system of economy —
from the venture stage, including the National Academy
of Sciences of Ukraine, university science, production. All
this should be redefined in an innovative way.

In addition, a program of scientific and technologi-
cal progress and its socio-economic consequences should
be developed. Such a program will give an idea of the
consequences of the fourth technological revolution [19].
For example, the consequences of which will be the dis-
appearance of the profession of accountant (and this is
already happening), which will lead to a reduction in the
driver’s profession in the near future, and so on.

In this regard, the government of the country should
already foresee substantial expenditures on the establish-
ment of a system of retraining in the budget, so that
people who are released from the traditional sectors of
the economy find themselves adequately applied.

7. SWOT analysis of research results

Strengths. Increase of labor productivity by 15-25 %
without material costs; by 5-8 %, including the cost of
materials (the greatest benefits are expected in industry
and mechanical engineering). Greater profitability, reduced
production costs, reduced production cycle, increased share-
holder value at enterprises. A new type of intellectual,
flexible value chain, the production of individual goods,
decentralization of decision making.

Weaknesses. Employment: This is a controversial area,
since automation and technological advances in some cas-
es can lead to a reduction in employment, in particular
in the short term. Over the next 10 years, the Boston
Consulting Group expects an increase in employment by
6 %. The Boston Consulting Group warns of the need
to have a variety of skills and the replacement of low-
skilled workers by machines, while engineers, software
developers and IT professionals will be in high demand
[20]. Insufficient development of the system of public-pri-
vate partnerships in the implementation of innovation
projects - the share of enterprises receiving funding from
the budget for these purposes is 0.8 % (in Germany —
8.8 %, in Belgium — 12.7 %) [21].

A number of factors influence these predictions:

— technological standards, labor supply with relevant

skills, investments and research;

— significant cost of developing and implementing

technologies;

— the increased complexity of decision-making (deci-

sion-making processes are complicated as a result of

a huge number of alternatives and multiple contra-

dictory goals).

Opportunities. The perspectives of the object of the
study include:

— the possibility of developing new leading and rev-

olutionary markets for goods and services;
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— improved customer satisfaction with new markets:
improved product quality and product diversity;

— the possibility of transition to the sixth technological
structure of the economy;

— the possibility of strengthening cooperation between
industrial enterprises and research organizations in the
process of achieving synergy;

— an opportunity to increase GDP growth rate — about
3 % of GDP per year (this indicator depends on the
expected increase in demand from manufacturers for
improved equipment and the use of data in combination
with consumer demand for some products).

Threats. The threats of the object of the study include:
— the threat of weakening the competitiveness of various
industries in Ukraine in comparison with world leaders;
— threat of weakening of economic safety of industrial
enterprises;

— weakening of the competitiveness of enterprises in
the regions of Ukraine;

— insufficient level of formation of the ecosystem of the
concept «Industry 4.0» in Ukraine, including: difficulties
with the development of applied services and organi-
zational readiness of potential clients and developers
of applications for industrial Internet platforms [22];
— threat of the fundamental impossibility of Ukrainian
enterprises to compete with leading international in-
dustrial corporations [22];

— non-investment character of the taxation system;
— lack of long-term financing;

— high interest rates on long-term loans.

8. Conclusions

1. It has been determined that knowledge constitutes
an increasing share of the value of goods and services; the
activity on creation, storage and use of knowledge becomes
more and more in demand, the role of the education sys-
tem is changing. Investments in education are considered
as investments in human capital. The rate of aging of
knowledge is significantly increasing. The structure of the
population increases the share of workers employed in the
production, storage, transportation and use of knowledge,
increasingly competition among them. Reduced excessive
specialization in production. The need for personification
is growing. These trends place high demands on the level
of professionalism of labor resources.

2. It is noted that each analytical report on the prac-
tical application of the concept «Industry 4.0» mentions
examples and cases of new technologies, which states that
technology 4.0 is not just new technologies or the evolu-
tion of the old ones. These are new approaches and new
visions to how to produce products, how to manage assets
and how to do business altogether. Many companies are
just beginning to understand this, and it’s not easy for
many industrial and service-oriented sectors.

3. It was found that the main consequence of the
new technological wave will be the change in the spe-
cific weights of the components of the cost of products.
Thus, the cost of labor will cease to be determinative
when generating production costs. This means that the
low-skilled labor force, which is crucial for developing
countries, in particular, for the Ukrainian economy, will
no longer be a significant factor in the formation of value.
And the main factor will be the technological potential.

In addition, it was emphasized the need for Ukraine to
maintain national competitiveness through the adoption
of the Law «On the National Innovation Systems.

Thus, the main advantages of digitization Ukrainian
economy may be:

— high speed and pace of development;

— transformation of business processes of enterprises

and industries;

— reduction of expenses for realization of business

processes;

— the emergence of new business models;

— the emergence of new «smart» products, new markets;

— changes in the structure of the required professions;

— constant diffusion of innovations;

— active development of electronic payment systems.

Thus, digitization of the Ukrainian economy implies
the formation of significant objective competitive advan-
tages for enterprises in the future, provided that they
overcome a number of barriers that are being observed
today. This determines the need to develop roadmaps for
the implementation of the Industry 4.0 concept, «smart»
mechanisms for transforming existing industrial systems,
models and mental maps for building a digital economy.
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