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TRANSFORMATION OF THE METALLURGICAL INDUSTRY OF UKRAINE
FROM THE CONCEPT “INDUSTRY 4.0” TO CAPITALISM OF STAKEHOLDER

Purpose. To determine the level of development of the metallurgical industry of Ukraine in accordance with global trends of
its transformation from the concept of “Industry 4.0” to the capitalism of stakeholders.

Methodology. In order to achieve the purpose of the study a system of general and special methods was used: generalization -
during a comparative analysis of competitive advantages of individual countries implementing the Concept “Industry 4.0”, to
compare the level of industrial safety of the metallurgical industry in Ukraine and global indicators of economic activity; statistical
and econometric ones — methods of analysis of dynamic series (for analysis of trends in the main indicators of export-oriented
industries of Ukraine, finding indicators of descriptive statistics), methods of standardization of indicators and integrated evalua-
tion (to assess the industrial safety of the metallurgical industry of Ukraine); methods of correlation analysis (to determine the
impact of export-oriented industries of Ukraine on GDP, the formation of a system of indicators of the greatest impact on indus-
trial safety in the metallurgical industry). Methods of graphic visualization of integrated assessment of production safety of the
metallurgical industry of Ukraine are used.

Findings. It is shown that for the development of the metallurgical industry of Ukraine the concept of “Industry 4.0” should be
considered from the standpoint of the concept of “Capitalism of stakeholders”. The dynamics of crude steel production for 2011—
2020 is analyzed, the analysis of trends of which showed the growth of “stakeholder capitalism” in the countries. After comparing
and analyzing the indicators of export-oriented industries in Ukraine, it was determined that the metallurgical industry has relative
stability against the background of global growth in funding and the amount of basic research in developing components of the
concept of “stakeholder capitalism”. A system of indicators for assessing the production safety of the metallurgical industry of
Ukraine has been formed, taking into account the data of countries in which the features of stakeholder capitalism have emerged.
The obtained results of the analysis of the integrated indicator of production safety of the metallurgical industry of Ukraine with
world indicators of stable development of this industry, allow providing operational information on the effectiveness of the metal-
lurgical industry of Ukraine as one of the leading components of Ukrainian economic foresight.

Originality. The authors offer a scientific approach to the transformation of the metallurgical industry of Ukraine in accordance
with global trends in the industry and the priorities identified by advanced countries. It is based on improving the instrumental
apparatus for assessing the effectiveness of the transformation of the metallurgical industry of Ukraine from the concept of “In-
dustry 4.0” to the concept of “Capitalism of stakeholders” and scientific understanding of the level of industrial safety of the
metallurgical industry in Ukraine and global economic indicators.

Practical value. The obtained results create a basis for developing approaches to assessing the production safety of the metal-

lurgical industry to ensure the economic security of the industry as a whole.
Keywords: industrial safety, metallurgy, stakeholder, indicators, integrated assessment, societal paradox

Introduction. The concept of “capitalism of stakeholders™,
although being a scientific understanding of the market econ-
omy in 2021, is based on the branches of the real sector of the
economy as in the classical interpretation. In turn, this con-
cept due to the previous one (“Industry 4.0”) has already out-
lined the components: adaptive management (in the aspect of
the structure of adaptive platforms and architectures, includ-
ing software platforms, modular hardware, multifunctional
information systems, etc.), IT innovations (1,0, in the aspect
of data mining, high-performance calculations, and others),
microsystem technologies (micromechanical systems, the ar-
chitecture of integrated chips and algorithms for distributed
data storage, etc.), strategic technologies (information net-
works, resistance to cyber-attacks, etc.), tactical technologies
(modern high-precision weapons systems, unmanned vehicles
based on air, space, land and sea platforms, etc.), and so on. In
addition, any industry in the 27* century is not circular. For
the formation of reserves, one industry (as it was before the
21* century) uses the goods from another branch of the econ-
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omy. At the same time, in the 27* century, coordination of the
work of industry and research centers for the strategic develop-
ment of state economies remains a priority of ministries and
departments of government machines, which bureaucratize
the introduction of any innovations. However, recently it has
become increasingly remarkable that there is a race of ad-
vanced economies of the world in the trends of technological
production. Technological innovations are funded by the do-
nor or corporate funds to minimize losses. Technologies for
manufacturing goods are changing both in metallurgy and re-
lated industries (mining and chemical). However, structurally,
all countries involved in the metallurgical industry are conven-
tionally divided into economies with leading technologies
(and high positive value of goods) and economies with out-
dated technologies (and low positive value of goods). The con-
cept of “capitalism of stakeholders” tends to develop a circular
economy or return to a closed-cycle economy.

The scheme of the production complex of the Ukrainian
metallurgical industry used in implementing the Industry 4.0
concept will only echo the generation of the problems in which
it finds itself. According to the results of the implementation of
the Industry 4.0 concept in the world, steel production takes
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less energy, fewer materials, and other resources; through the
development of the chemical industry and with the help of ex-
tracted resources, it becomes more potent and more volatile at
the same time; it can be reused; it is subject to restoration; it is
characterized by recycling. Therefore, it is appropriate to de-
velop the metallurgical industry in Ukraine with modern glob-
al trends in the concept of Industry 4.0 in the concept of “cap-
italism of stakeholders”. In the capitalism of stakeholders, the
goods of the metallurgical industry play a leading role in devel-
oping the circular economy by ensuring optimization of the
weight of the product (without significantly changing the
physical shape of the object or material) and the resources that
are spent on its manufacture. In the sustainable future, new
economic models will maximize the value of raw materials by
encouraging practices such as reuse and recycling. The weight
of many steel structures will be reduced, losses will be mini-
mized, and the high level of steel processing will increase even
more, which will lead to an increase in the production of new
steel products and the infrastructure for their use.

Accordingly, Ukraine, recognizing the current trend,
should be in the trend of the global revitalization of the indus-
trial complex, for a start, in the context of the metallurgical
industry.

Literature review. Unsolved aspects of the problem. The
largest number of studies deals with the current role of the
metallurgical complex of countries in global steel production
and export (for example [1, 2]) and the features of the func-
tioning of the concept of Industry 4.0 in various areas (for ex-
ample [3]). Scientists and practitioners have recognized the
following decisive factors for the success of the metallurgical
industry:

- updated methods for steel processing and optimization of
technological costs by increasing our sources of financing in
the context of digital optimization of operations [4, 5];

- increasing labor productivity, reducing the resource and
energy intensity of production, eliminating gaps in innovation
and investment spheres of activity [6].

Analytical projects [7] and scientific works [8] are devoted
to the critical dependence of the industry on the demand in
foreign markets, which is based on the export orientation of
raw materials.

However, the problems of functioning of the metallurgical
industry and Ukraine have not been solved yet. Entirely new
socio-political and economic prerequisites for the functioning
of the real sector in the world’s market economies are being
formed. Thus, in the Ukrainian economic scientific and ana-
lytical literature, there are more and more arguments in favor
of building a circular economy.

As stated in Wordsteel [9], steel is a permanent material in
the circular economy. Trends in the development of global fer-
rous metallurgy, systematized by A. Romanova, et al. [10], al-
lowed the authors to formulate the latest technological and in-
stitutional trends in the development of the industry in the In-
dustry 4.0 concept. They identified the technological and in-
formational capabilities of metallurgical production in Russia,
as one of the main competitors of Ukraine, against the back-
ground of low labor productivity, sorting efficiency, etc., by
evaluating its digitalization based on a set of reasonable indica-
tors. The founder and president of the World Economic Forum
in Davos, Klaus Schwab, emphasizes that to achieve the goals
set out in the Paris Climate Agreement and the UN Order for
Sustainable Development, the best model for the development
of the world is the model of “capitalism of stakeholders” — a
model that “positions private corporations as acting in the pub-
lic interest, solving social and environmental problems of our
time”. Accordingly, since 2021, K. Schwab has introduced the
concept of “capitalism of stakeholders” in scientific and re-
search circles as a logical continuation of the theory of capital
[11]. Now it identifies completely new factors of production
that form an additional product; conceptualizes an entirely
new structure of values: the digital footprint, raw materials for

artificial intelligence, and emotions in the digital economy of
capitalism stakeholders. In this context, the importance and
role of the real economy sector, in general, and metallurgy, in
particular, during the formation of national capital changes
somewhat, as do the factors that determine the economic ef-
fect. It should be noted that the transition from the Industry
4.0 concept to the capitalism of stakeholders occurs during the
quarantine measures of 2019—2021. Now it is no longer enough
to use the two most common options for maximizing corporate
finances: cost minimization-profit maximization; adaptive
management, innovations in information, microsystems, stra-
tegic and tactical technologies determine the future vector of
metallurgy development in the concept of stakeholders. More-
over, for each group of stakeholders, these components will
have their own (individual) content array.

Bykova-Fedorchuk N., et al. have identified groups of
stakeholders in domestic metallurgical production [12]. Most
of them (11 business entities of the metallurgical industry) are
registered in Ukraine, two entities — in Austria, one entity in
the UK, and one in Luxembourg. This structure of the metal-
lurgical industry encourages investment protectionism, which
negatively affects the technological modernization of produc-
tion processes and goods in the industry. This makes the in-
dustry resource-dependent on classical energy products — oil
and gas coming from the Russian Federation, and low-com-
petitive according to international quality standards, which
China actively uses with more developed technological chains
of metallurgical processing.

The article proves that the success of the export policy,
along with improving the quality of the technological process
and goods of the metallurgical industry, depends on China
and Russia. The results of the production activity of these
countries are also recommended for consideration in Guide-
lines for calculating the level of economic security of Ukraine
(section of industrial safety) [13]. Accordingly, the compara-
tive characteristics of the readiness of the world’s leading
economies (the United States and Germany) to move from the
Industry 4.0 concept to the capitalism of stakeholders are car-
ried out taking into account these countries.

Purpose. Determination of the level of development of the
metallurgical industry of Ukraine following global trends in the
transformation of state and global economies of this sector
from the Industry 4.0 concept to the capitalism of stakeholders.

Results. The main concepts of the conditions for the im-
plementation of the Fourth Industrial Revolution in the In-
dustry 4.0 concept were generated by the leading countries of
the world, whose economy is based on the dominance of the
processes of mastering new energy resources in the world —
coal, oil, gas, non-traditional sources (Table 1).

The results of the Industry 4.0 concept implementation
were the creation of cyber-physical production, the use of en-
ergy from renewable sources, and the creation (in 2009) of
blockchain technology and the first decentralized cryptocur-
rencies. First of all, cyber-physical production has significant-
ly affected the development of the real sector in the world. If
the second industrial revolution, the Bessemer method of
melting steel and the invention of the conveyor were invented,
in the third — there was automation and reduction of produc-
tion processes at the expense of renewable energy sources, the
invention of their alternatives. The fourth industrial revolution
brought cyber-physical production based on the components
of Big DATA, cloud environment and technologies, automat-
ed robots of cyber systems working in the “Industrial Internet
of Things”, adaptive production and three-dimensional print-
ing, as well as virtual modeling and reality allowed forming the
empirical basis for the beginning capitalism of stakeholders. It
should be noted that, from a financial point of view, only Chi-
na has completed the implementation of the Industry 4.0 con-
cept with a new financial instrument that has a legislative ba-
sis, was generated by the country’s government, and has no
analogs in the world yet. In 2021, its work was launched, and
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Table 1

Comparative table of competitive advantages of countries in the implementation of the Industry 4.0 concept

Comparative

business

Germany USA China Russia
category
Key program Industry 4.0 Industrial Internet Consortium China Manufacturing TechNet technology track of
(name) 2025 the National Technology
Initiative (1);
Digital economy (2)
Grounds Interoperability of Digitalization and integration of Compliance of Compliance of economic
virtualization. vertical and horizontal chains, economic development | development with global trends
Decentralization and products and services offered, with global trends
real-time operation business models and consumer
accessibility, digital trust
Stakeholders Government Multinational corporations Government Government
Key organizers | Government, scientists, | Business, scientists, government Government, Politicians

scientists, business

instrument [ 14]

Development | 4" revolution 3" revolution 3" and 4" revolutions | 3" and 4" revolutions
stage
Platform Government industrial | Non-profit consortium with open Government industrial | Government industrial and
policy participation policy social policy
Focus Industry (introduction | Manufacturing, energy, medicine, Automation and Engineering processes,
of digital compatibility) | transport, agriculture, utilities digitalization of production management
production processes technology (1);
digitalization of production and
social services (2)
Geography Germany and German | Global market Priority to Chinese Government, priority to
companies companies Russian companies
Active Small and medium- All enterprises All enterprises High-tech enterprises
companies sized enterprises
Optimization Production Assets, increasing their profitability, | Production Improving production
object focusing on overall financial return efficiency
Year of 2025 n/a 2025 2035 (1);
completion of 2025 (2)
the strategy
Budget $ 900 billion n/a n/a 100 million rubles (2)
New financial — — Cryptoyuan —

New
technology [14]

development of new generations of steel

Under the patronage of the World Economic Forum — blockchain studios and blockchain startups of the world’s largest
miners Glencore, CMOC, and Eurasian Resources Group for tracking carbon and metal emissions (2019), improving cobalt
tracking with reduced carbon emissions (the Democratic Republic of the Congo, 2022, under implementation),

incentives for use were established for agents of the economy
of other countries, as well as the restrictions on the social rat-
ing of an individual who holds this financial instrument. Being
technologically and financially innovators based on the imple-
mentation of the leading Chinese production program, in
2025, China will be able to dominate the market offers of at
least the metallurgical industry.

According to the above, the following arguments were
used to justify the election of these countries:

1) of the top 20 steel producers, only Egypt, China, and
the United States show better dynamics than Ukraine. How-
ever, if China succeeds at the expense of powerful programs
aimed at stimulating the domestic market, and the United
States and Egypt — at the expense of protectionism, then
Ukraine — solely due to competition in international markets.
It should be noted that this growth was mainly due to semi-
finished products. Such an unfavorable situation for Ukraine
occurs due to trade restrictions on the international raw mate-
rials market, the use of which in the country’s metallurgy is
growing [15];

2) in 2021, China’s incentive programs are expected to de-
cline and steel exports to rise. However, the Chinese govern-
ment plans to reduce steel production and encourage the im-
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port of semi-finished products, which, in a tactical sense, is
quite acceptable for Ukraine [16];

3) Guidelines for calculating Ukraine’s economic security
level determine the feasibility of calculating industrial safety
based on data from Germany, Italy, Spain, China, Russia, and
Poland [13]. At the same time, the German economy is recog-
nized as the flagship in the economy of the European Union.

At the moment, the capitalism of stakeholders in the world
continues to develop new generations of steel that allow manu-
facturers and builders to implement strong and lightweight
structures. However, these developments are commercial and
represent the subject of competition “wars”. Technological
improvements in metallurgical production and an increase in
China’s share in the global ferrous metal raw material market
back in 2020 marked the beginning of a new raw material super
cycle (Table 2).

In 2019 (the preparatory year for the raw materials super-
cycle) demonstrated a reduction in the production of the met-
allurgical and mining industry due to stagnation of prices on
world steel markets and protectionist measures from other
countries, falling prices for base metals on world markets, re-
pair (modernization) of production facilities in metallurgy,
high reserves of coal and natural gas against the background of
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Total production of Crude Steel, thousand tons [2, 17]

Table

2

Indicators Ukraine Germany China Russia United States
2011 35,332 44,284 701,968 68,852 86,398
2012 32,975 42,661 731,040 70,209 88,695
2013 32,771 42,645 822,000 69,008 86,878
2014 27,170 42,943 822,306 71,461 88,174
2015 22,968 42,676 803,825 70,898 78,845
2016 24,218 42,080 807,609 70,453 78,475
2017 21,417 43,297 870,855 71,491 81,612
2018 21,100 42,435 928,260 72,122 86,607
2019 20,848 39,627 1,001,306 71,575 87,761
2020 20,616 35,658 1,052,999 73,400 72,690

Maximum 35,332 44,284 1,052,999 73,400 88,695

Minimum 20,616 35,658 701,968 68,852 72,690
Mean 25941.5 41830.6 854216.8 70946.9 83613.5

Standard Deviation 5439.03451 2342.1953 105843.7 1314.9972 5134.8284

warm weather conditions, a decrease in demand from me-
chanical engineering and construction (in metallurgy) and
from metallurgy (in mining). The rapid growth of the green
economy will have an even greater negative impact on tradi-
tional hydrocarbon energy resources, such as oil and coal. As a
result, their real prices will decline in the coming decades. This
supercycle provoked an increase in prices for most raw materi-
als in early 2021. They especially grew for industrial metals,
rolled products, rebar, and fuel. Thus, copper prices soared to
the highest level in 10 years. The metal market has switched on
Turbo mode: since the beginning of the year, copper has risen
in price by 28 %, palladium — by 40 %, aluminum — by 18 %.
However, the absolute record belongs to rebar and metal
structures. Rebar prices rose by 90—110 % in the 1st quarter of
2021 alone. In comparison, the main banking metals (silver
and gold), on the contrary, fell in price.

Along with this, we note that the capitalism of stakehold-
ers implies the emergence of certain societal paradoxes:

- by developing economic relations, stakeholders pose a
threat to the political-territorial sovereign organization of pub-
lic power by appropriating the added product and increasing
the financial strength of private entities;

- states strive to become these stakeholders — the start of
the supercycle is financed for an extended period by central
banks and governments of the world’s leading economies to
reduce the negative consequences of the pandemic.

The supercycle began when China accounts for more than
half of the world’s demand for copper, nickel, and iron ore.
Having formed a financial basis from US government debt se-
curities, China is developing the national real sector of the
economy by “heating up” the global commodity market, on the
one hand, and introducing cryptocurrencies, on the other. The
consequences of China’s state stimulus in the form of “over-
heated” world markets and over-credited economies, imple-
mented in the international currency exchange system, are lev-
eled by state regulation and riles for servicing cryptocurrencies.

In the economic interpretation of the problem, the authors
limited themselves to three paradoxes, but their number may
be greater.

The market for the group of ferrous metals, which includes
steel and iron ore, and in terms of monetary volume is many
times superior to the market for non-ferrous metals, will not
receive support from central banks and governments of the
world’s leading economies. Rather, on the contrary, dirty blast-
furnace production will gradually yield its share to the electric

steel-making process, which will reduce the demand for iron
ore. In this case, there are certain risks for Ukraine. They have
technological implications and financial implications. Until re-
cently, the metallurgical industry of Ukraine was a strategic
component of the national economy. However, the current gen-
eral tendencies of a decline in demand and production of met-
allurgical products and prices for it, state protectionism in tra-
ditional Ukrainian metallurgy export countries, destructive
protective actions of the authorities in related industries aggra-
vate the crisis in the economy. Restrictions on imports of sulfu-
ric acid, an increase in rental payments for iron ore mining, and
the risks of an increase in electricity tariffs also have a negative
impact on the development of the industry. There is not a single
national, regional or comprehensive program for the develop-
ment (transformation) of the metallurgical industry (metallur-
gical regions) in Ukraine. Therefore, there is a need to concep-
tualize and monitor the level of production safety of the metal-
lurgical industry of Ukraine; to compare its level with global
indicators, analyze the general trend of these indicators.
Comparing the indicators of export-oriented industries of
Ukraine (mining, metallurgical, chemical industry) in the to-
tal volume of production for 2011—-2020 (Fig. 1), the metal-
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lurgical industry has relative stability against the background
of global growth in funding and the number of fundamental
studies on the concept of “capitalism of stakeholders”.

However, Fig. 2 allows recording a relatively uniform dy-
namics of Ukraine’s industrial production indices by type of
activity, which once again indicates that Ukraine is not ready
for an active role in the modern world raw materials market of
ferrous metals.

The dynamics of industrial production indices in Ukraine
by type of activity in the metallurgical, mining, and chemical
industries in 2011—2020 testify to the coincidence of their de-
velopment rates, except the growth rates of the domestic
chemical market. In the chemical industry, due to the resump-
tion of operation of individual chemical enterprises, positive
results have been observed since 2015, but the growth dynam-
ics has slowed down since 2017.

After calculating the average for 2011—2020 indices of in-
dustrial production and the index of the physical volume of
GDP (Fig. 3), and the coefficients of cross-correlation (Ta-
ble 3), it was determined that metallurgy continues to have a
significant impact on the overall performance of the Ukraini-
an economy (close positive correlation 0.94).

Technologically unable to compete with the goods of the
Chinese metallurgical industry, over the years, the high raw
material dependence of the Ukrainian economy does not
change. About two-thirds of Ukrainian exports are closely
linked to commodity markets, primarily ores and metals. At
the same time, due to the shortage of its resources and low
energy efficiency, at least one-third of Ukrainian imports de-
pend on oil and natural gas prices. All this makes the Ukrai-
nian economy hostage to sharp price fluctuations in the com-
modity markets. The trade balance and GDP suffer, the hryv-
nia is weakening, inflation is accelerating, and the population’s
real incomes are falling. At the same time, this structure of the
economy unexpectedly contributed to Ukraine in the pan-
demic 2020: according to its results, energy prices significantly
lagged behind the prices of ore and metals [19]. As a result, the
trade deficit has tripled, and overall, the economy has suffered
relatively small losses compared to other developing countries.

2021 also promises a fairly good external economic envi-
ronment so far; ore and metal prices are still close to multi-
year record highs, and oil and gas prices, although growing
faster, can only partially reduce the gap.

However, previous years’ experience shows that prices for
Ukrainian raw material exports can be very volatile, and rapid
ups can be followed by even more rapid falls. The situation
with strong export prices and weak prices for imported energy
can quickly change to the exact opposite when the inflow of
liquidity to financial markets weakens along with the pandem-
ic, and growing mobility and business activity will increase
demand for fuel.

In order to analyze the economic security of the metallur-
gical industry, the level of safety in the production sphere was
determined by the method for calculating the integral index.
Due to the lack of a universal methodological approach to as-
sessing the level of industrial safety in the metallurgical indus-
try, the selection of indicators that most fully characterize this
component of economic security was carried out taking into
account the assessments of Ukrainian expert scientists, as well

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

ucts, except for machinery and equipment

Fig. 2. Dynamics of industrial output indices in Ukraine by type
of activity (% compared to the previous year) for 2011—2020

104,0
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100,0
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94,0 I I
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Industry Mining Metallurgical ~ Chemical GDP index

Fig. 3. Average values of industrial production indices for
2011—2020 and the index of physical volume of Ukraine’s
GDP, % to the previous year

Table 3

The matrix of correlation coefficients between the indices of
industrial production of the corresponding industry and the
index of the physical volume of GDP, % to the previous year

Types of industry | Mining | Metallurgical | Chemical | GDP
Mining 1

Metallurgical 0.85 1

Chemical 0.55 0.78 1

GDP 0.89 0.94 0.77 1

as previously accumulated own experience in assessing in the
field of economic security. When forming the information base
of the study, official statistical data were used to calculate the
integral assessment of industrial safety after their correspond-
ing normalization. The empirical basis for calculating the in-
dex and the characteristic values of its identification are given
in Tables 4—5).

The nature of changes in the index for 2011—2020 is not
constant. An essential moment in the history of the metallur-
gical industry of Ukraine was 2016. During this period, the
integral indicator is higher than the average value (satisfactory
level). This is the period when Ukraine reduced the difference
in crude steel production with China and Russia. However,
already in 2017, the metallurgical industry of Ukraine is mov-
ing to a critical level due to a decrease in the level of competi-
tiveness of Ukrainian steel products, a reduction in demand
for it, increased state protectionism in the United States and
Egypt, and state programs in China.

To consolidate the position of metallurgical enterprises on
the world stage, Ukrainian metallurgy should take into ac-
count the experience of state policy on the development of the
metallurgical industry in export countries. Since 2004, steel
companies from all over the world have reported to Worldsteel
on the indicator of stable development. According to the ana-
lysts of the industry association Worldsteel, the indicators “In-
vestment in new processes and products” and “Economic
value distributed” testify to the degree of sustainable develop-
ment of the economic activity of companies [20]. Investments
in new processes and products include capital expenditures
and R&D investments. These indicators influence the devel-
opment trends of the metallurgical industry and the industry
as a whole, but especially metallurgy needs an influx of invest-
ment. The experience of implementing industrial policy con-
cerning the metallurgical industry in China emphasizes the
effectiveness of using foreign scientific and technical innova-
tions, creating powerful innovation departments for research
work at universities and metallurgical corporations. A com-
parative analysis of such indicators with the integral indicator
of industrial safety in the metallurgical industry of Ukraine for
2011-2020 (Fig. 4) indicates that due to physical and moral
aging of the active part of fixed assets of enterprises, the con-
sumable and environmentally hazardous technology of steel
smelting in an open-hearth furnace and the lack of state policy
regarding the development of the metallurgical industry in
Ukraine, the level of this safety will continue to be at a low
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Table 4

System of indicators for assessing the production safety of the metallurgical industry and their dynamics for 2011—-2020
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Table 5

The value of normalized indicators and an integral assessment of the production component of the economic security of the
metallurgical industry

Indicator’s Years

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Z1 0.94 0.94 1.00 0.54 0.20 0.32 0.01 0.00 0.11 0.32
72 0.62 0.35 0.26 0.09 0.25 1.00 0.00 0.46 0.42 0.54
Z3 0.88 0.45 0.81 0.00 0.22 1.00 0.28 0.68 0.76 0.64
Z4 0.11 1.00 0.00 0.30 0.35 0.46 0.18 0.47 0.18 0.36
Z5 0.37 0.39 0.41 0.46 1.00 0.59 0.00 0.57 0.21 0.12
Z6 0.25 0.24 0.36 0.00 0.29 1.00 0.07 0.79 0.44 0.37

0.53 0.56 0.47 0.23 0.39 0.73 0.09 0.50 0.35 0.39
Security Unsatisfactory | Unsatisfactory | Unsatisfactory | Insecure | Insecure | Satisfactory | Critical | Unsatisfactory | Insecure | Insecure
level [13]

level, which makes the metallurgical industry of Ukraine non-
mobile and illiquid on the world market.

As indicated in Fig. 4, the level of development of the met-
allurgical industry in Ukraine significantly lags behind the
global trends in the transformation of state and global econo-
mies in this sector. However, since 2014, there has been a cer-
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tain correspondence between the level of production safety of
the metallurgical industry of Ukraine and the generally recog-
nized world indicators of the effectiveness of the development
of this industry. This once again confirms the full compliance
of the performance of the domestic metallurgical industry
with world demands, but it does not, in any way, improve the
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Fig. 4. Production safety levels of the metallurgical industry in
Ukraine (shown in parentheses) and global indicators of
economic activity development [9]

industry’s position in the formation of an added product in the
domestic market and does not increase the metallurgy’s
chances for competitive priorities in the foreign market. Ac-
cording to global trends in the transformation of the Industry
4.0 concept into the capitalism of stakeholders, the Ukrainian
metallurgical industry has ceased to be a strategic component
of the national economy, even with technological progress in
the chemical industry and transformation in the extractive in-
dustry.

Conclusions. Despite significant improvements in sustain-
ability and regulatory compliance, steel companies must con-
tinue to innovate and stay up to date with the latest develop-
ments. Capitalism of stakeholder is the idea that companies
should strive to serve all stakeholders, not only shareholders,
but also customers, employees, suppliers, and local communi-
ties. Accordingly, a significant amount of data is generated and
accumulated in each industry, which is appropriate to digi-
talize in a short time to maximize the usefulness of the con-
cept. The 2019—2021 pandemic period is the most favorable in
this case. Most operations have been converted to digital form,
and only a tiny proportion of them have a high level of cyber-
security. Currently, neural networks are learning to maximize
utility. However, later (perhaps with the end of the pandemic),
the digital level of maximization should be partially trans-
formed into a tangible form.

The metallurgical industry of Ukraine is not yet ready to
compete with foreign analogs. However, to monitor market
priorities, we consider it appropriate to compare strengths and
weaknesses and investigate the threats and advantages of the
industry according to global competitors by taking into ac-
count the industrial safety index used in this article.
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Merta. BuzHaueHHs piBHSI pO3BUTKY METATypriitHOT raiy-
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Mertoauka. /111 TOCATHEHHSI METU AOCJIIXEHHSI BUKO-
pUCTaHa cucTeMa 3arajJbHOHAayKOBMX i CITelliaJIbHUX METOiB:
y3araJIbHeHHST — TIiJl YaC KOMITApaTUBHOTO aHAJi3y KOHKY-
PEHTHMX IepeBar OKpeMUX KpaiH 100 peaizallii KOHUEeMii
«IHmycTpist 4.0», It criBCTaBIIEeHHST PiBHS BUPOOHUYO1 6€3-
MeKU MeTaypriiiHoi rajy3i B YKpaiHi Ta CBiTOBUX iHIMKATO-
PiB PO3BUTKY €KOHOMIUHOI AiSIBHOCTI; CTATUCTUYHI Ta €KO-
HOMETPUYHI — METOJW aHaIi3y TMHAMIYHUX PSIiB (17151 3Mi1-
CHEHHSI aHaJli3y TeHIEHLii1 OCHOBHMUX MOKA3HMKIB €KCIOop-
TOOPIEHTOBAHUX Taly3eil YKpaiHU, 3HaXOMKEHHS MTOKa3HU-
KiB OIMMMCOBOI CTATUCTUKU), METOAM HOPMYBAHHSI MOKa3HU-
KiB i iHTErpajJbHOrO OLIiHIOBAaHHS (11 OLIHKU BUPOOHUYOL
0e3neKd MeTalypriiHol raay3i YKpaiHu); METOOu KOpess-
HiiHOrO aHasi3y (I BU3HAUYEHHS BIUIMBY €KCITOPTOOPIEH-
TOBaHUX rany3eil Ykpainu Ha BBII, ¢opmyBaHHS cucteMu
MOKa3HUKIB HalOIIbLIOrO BIUIMBY Ha BUPOOHUYY OE3IeKy B
MeTaJypriiiHiit ramysi). Bukopucrani metonu rpadivyHoi Bi-
3yastizallii iHTerpajibHOi OLliHKM BUPOOHUYOI O€3MeKU MeTa-
JIypriiiHoi1 raixy3i YKpaiHu.

PesyabraTu. [TokazaHo, 110 11 pO3BUTKY MeTaTypriiHOi
rany3i Ykpainu koHuenuio «Iamyctpia 4.0» 1opedHo po3-
mIsigaTy 3 Mo3ulii KoHLenil «KaritanizaM cTelKxXoaaepin».
IIpoanamizoBaHa nWHaMiKa BUPOOHMIITBA CHUpPOi CTalli 3a
2011—2020 poku, aHaJi3 TEHIEHIIil SIKOi MPOAEMOHCTPYBaB
3pOCTaHHS y KpaiHax «KaliTtajidMy creikxonaaepin». Ilicas
MOPiBHSIHHSA Ta aHaJli3y NMOKa3HUKIiB €KCITOPTOOPiEHTOBAHUX
ranay3eil YKpaiHuM BU3HA4YE€HO, 1110 METaypriiiHa raay3b Mae
BiIHOCHY cTabiIbHICTh Ha (hOHI CBITOBOTO 3pOCTaHHS 00CS-
riB (piHaHCYBaHHS Ta KiJIbKOCTI (hyHIAMEHTAJIbHUX HOCIi-
IDKEeHb Yy pPO30YIOBi CKJIAJAOBUX KOHILEMIi «KamiTtaaizMy

creiikxonaepiB». CpopMoBaHa cucTeMa iHIMKATOPiB OLIIHKU
BUPOOHMYOI Oe3MeKN MeTaTypriiiHOI Tany3i YKpaiHu, ypaxo-
BaHi JaHi KpaiH, B SIKUX HaMiTWJIMCS PUCHU KaIliTauaizMmy
creiikxonnepiB. OTpuMaHi pe3yJibTaTh aHali3y iHTerpajabHO-
ro MoKa3HMKa BUPOOHMYOI Oe3rNeKy MeTalypriiHii ramysi
YKpaiHu 3i CBITOBUMU MOKAa3HUKAMM CTaOiTbHOTO PO3BUTKY
L€l rayiy3i, 103BOJISIIOTh HagaTU ONepaTuBHY iHdopmaliio
IIOIO0 Pe3yJIbTaTUBHOCTI (DYHKITIOHYBaHHS MeTaTypridHOL
rajy3i YkpaiHu SIK OJIHi€l 3 MPOBIMHUX CKJIAIOBUX YKpaiH-
CBHKOT'0 €eKOHOMIYHOTO (hOpCaiTy.

HaykoBa HoBM3HA. ABTOPY TIPOTIOHYIOTh HAYKOBUA TTif-
Xim mo TpaHcdopMallii MeTanypriiiHoi rajy3i YKpaiHu Bia-
MOBiHO 10 CBITOBUX TE€HACHLil PO3BUTKY Tayy3i Ta mpio-
pUTETiB, 1110 BUBHAUCHI MepelOBUMM KpaiHaMu. BiH rpyH-
TYETbCSI Ha BIOCKOHAJCHHiI iHCTPYMEHTAJIBHOTO arapary
OLIIHKM Pe3yJbTaTMBHOCTI TpaHchopMallii MeTaaypriiiHoi
rany3i Ykpainu Bin koHueniii «lunycrpig 4.0» 10 KoHuen-
ii «KarmiTtaniam cTeiikxosnepiB» Ta HAQyKOBOMY OCMUCJIEH-
Hi piBHY BUPOOHMYOI Oe3MeKM MeTalypriiiHOi rajy3i B
VYKpaiHi Ta CBiTOBUX iHIMKATOPiB PO3BUTKY €KOHOMiYHOL
NiSLTBHOCTI.

IIpakTiyna 3HaunMicTs. OTpUMaHi pe3yabTaT CTBOPIO-
I0Th MiATPYHTS VIS PO3POOKU TMiAXOIIB A0 OLIiHIOBAHHS BU-
poOHMYOI Oe3TeKr MeTaTypriitHO1 ramy3i s 3abe3neuyeHHs
€KOHOMIYHOI 0e3MeKu Tajy3i B LiJoMy.

KiouoBi ciioBa: supobuuua dbesnexa, memanypeis, cmeik-
xoaoep, IHOUKamopu, iHmeepanbHa OUiHKA, COUIEMANbHULL Na-
padokc
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