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potential of a metallurgical enterprise

Anomauyisi. Mema ma 3ag0aHHs. Teopemuko-aHanimu4yHe obrpyHmyeaHHs1 Kameezopii «8upobHu4ul nomeHyjan nionpu-
€MCMBay; BU3HAYEHHS], Ha OCHOBI aHani3y ICHyl4ux Haykogux roassdie, (ioe0 OCHOBHUX crieyudbidHUX ckradosux ma
YyMO8 pauioHanbHoI pearnisayji (1020 cknadosux y memarlypaitiHomy 8UpobHUUMSI; BUSHAYEHHST (haKmopie 308HiUHbL020
8rusy, siki ausHa4arome OUHaMIKy payioHarnbHO20 8UKOPUCMAaHHS CKITa0o8uX nomeHuyiany ma eghekmuesHi criocobu ¢ho-
pMy8aHHs 8UpPObHUY020 nomeHuiany nidnpuemcmesa. Memooduka. KomnnekcHuli cucmeMHul Memo0 HayKogoeo 0brpyH-
my8aHHs1 yMo8 3abe3rnedyeHHs1 no3umueHo2o banaHcy MiX cknadosumu 8upobHUYO20 rnomeHuiany nidnpuemcmea ma
pauioHarnbHO020 8UKOPUCMaHHSI Lio2o pecypCHO-CUPOBUHHOI CKla0080i Ha OCHOBHUX emanax Xummegoao Wiisixy eupob-
Hu4Yo2o npouecy. Haykosa Hosu3Ha. YMOYHEHO CymHicmb «rnomeHuiany» sK Kameaopii, wo eu3Ha4yae 30amHicmb
ob6’ekma abo lioeo cknadosux i@ 8nIUEOM ME8HUX ¢hakmopie 308HIiWHBLOI Oif mpaHchopMysamu KOMIMIEKC 8UXIOHUX
enacmusocmel, chopMogaHuUx NPUPOOHUM abo Wwmy4HUM criocoboM, 8 KOMII/IEKC CroXu84UX enacmusocmel npodyk-
uii, siki 3abe3nedyromps MiHnusi 3a guMoeamu nompebu cycninscmea. [pakmuyHa 3Ha4Yumicmb. 3 ypaxyeaHHsSIM cmaHy
simyu3sHsiHo2o TMK ma nompeb cycninbscmea 6 3abe3neyeHHi (i020 coyiaribHO-eKOHOMIYHO20 PO38UMKY 3arporoHO8aHO
KOMIIIIEKCHY CXeMy, 3arnposadxeHHs1 sikol o3eonums Halbinbw paujioHarbHO 8UKOPUCMAamu KOPUCHI erlacmueocmi Ha-
S8HUX rTomeHuyjarnie memarypeailiHoeo supobHuUymea.

Abstract. Purpose and objectives. To provide a theoretical and analytical substantiation of the category "production po-
tential of an enterprise"; to identify, based on the analysis of existing scientific approaches, its main specific components
and the conditions for their rational implementation in metallurgical production; to determine external factors influencing
the dynamics of the rational use of potential components and effective methods for forming the production potential of an
enterprise.Methodology. A comprehensive systematic approach to scientifically substantiate the conditions for ensuring a
positive balance between the components of an enterprise’s production potential and the rational use of its resource and
raw material component at the main stages of the production process life cycle. Scientific novelty. The concept of "poten-
tial" is clarified as a category that defines the ability of an object or its components, under the influence of certain external
factors, to transform a set of initial properties (formed naturally or artificially) into a set of consumer properties of products
that meet the evolving needs of society. Practical significance. Taking into account the current state of the domestic mining
and metallurgical complex and the societal demand for socio-economic development, a comprehensive framework is
proposed. Its implementation will enable the most rational use of the beneficial properties of the existing potentials of
metallurgical production.

Introduction. “Potential” as a term has become
widespread among scientists to determine rational
ways of using available or still hidden material re-
sources, equipment involved in the production process
and the capabilities of an enterprise. Their potentials,
as components of the total, are realized in the course
of a business entity's activities.

Assessment of the overall potential of the enter-
prise's production strength makes it possible to identify
areas for further improvement of existing technologies
and to find ways to effectively use its useful compo-
nents. In addition to the cost-benefit assessment of the
technical and economic indicators of the production
process, itis important to determine the rational degree
of use of the useful properties of the components of the
enterprise's initial potential.

Natural resources can be divided into groups ac-
cording to their “exhaustion”: conditionally inexhausti-
ble (energy of the sun, wind, water, atom, etc.);
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exhaustible non-renewable (mineral raw materials,
fossil fuels, etc.) and renewable (materials of plant
origin and waste from their industrial processing). It is
advisable to distinguish a separate group of man-made
waste, which is inevitable at this level of development
of science and technology. The latter group, through
special treatment, becomes a reserve of raw materials
in the context of depletion of the potential of raw mate-
rials.

The task important for solving the current problems
of ferrous metallurgy is the scientific substantiation of
conditions that will ensure a positive balance between
the components of the production potential of the en-
terprise and the rational use of its resource and raw
material component at all major stages of the life of the
production process, which are implemented according
to the scheme shown in Fig. 1.

Based on the lifecycle analysis of physicochemical
potential of the metallurgical system under study, the
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factors whose impact on the system will increase the
level of utilization of its physical and chemical potential
will be determined.

Based on the lifecycle analysis of physicochemical
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potential of the metallurgical system under study, the
factors whose impact on the system will increase the
level of utilization of its physical and chemical potential
will be determined.
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Figure 1 — Main stages of the production process lifecycle

Based on the lifecycle analysis of physicochemical
potential of the metallurgical system under study, the
factors whose impact on the system will increase the
level of utilization of its physical and chemical potential
will be determined.

In a generalized form, “production potential” should
be defined as sources, means or opportunities that can
be used to solve problems to achieve a certain goal in
a certain area by creating appropriate conditions for
the realization of useful components of the potential. In
essence, this category defines the capabilities of the
relevant object to use its properties in modern produc-
tion processes, which have been hidden until a certain
time.

The metallurgical industry is a complex of enter-
prises engaged in multifunctional activities that must
be stable in development and resistant to negative
risks and threats of both external and internal origin.
The balanced use of the properties of the components
of the initial production potential of enterprises in this
industry ensures its stable development. Interaction of
external factors and properties of the potential is a con-
dition for the effective implementation of the life cycle
of the production process in terms of final results. The
properties of potentials of artificially created methods
of external influence are used in almost all known
spheres of activity created by using the intellectual
component of human personal potential.

During the evolutionary development of society with
the corresponding development of the individual's in-
tellect, in accordance with the requirements of society,
the quantitative, qualitative composition and ratio of
useful properties of the potentials determined for use
changed. The capabilities of this component of the in-
dividual's potential are used to improve technology and
equipment, develop resource-saving, energy-efficient
and rational production methods for mineral raw mate-
rials and energy resources. This potential also allowed
us to develop our own clone, artificial intelligence.

Analytical review of recent studies and publica-
tions. The paper examines specific varieties of the cat-
egory “potential” by identifying their components,
sources of origin, conditions of formation, and direc-
tions for the rational use of their elements.
Data on the depletion of mineral resources indicate
that the currently known reserves of mineral raw mate-
rials will be exhausted within the coming decades [1].
According to the Mining Encyclopedia [2], which is
based on research from 2001, deposits of aluminum
ores will be depleted in the next 55 years, chromium —

in 154 years, coal — in 150, iron —in 173, oil — in 50,
and natural gas - in 49 years.
Despite the discovery of new deposits of mineral re-
sources, the time when reserves of metal ores and
fuel-energy resources will be exhausted is approach-
ing. The recently developed “theory of natural resource
depletion” is interpreted as the “onset of natural hun-
ger.”

According to forecasts, the reserves of natural re-
sources will last for only 3 to 6 generations. Therefore,
solving this problem is vital for humanity. The period of
resource use on our planet can be extended by reduc-
ing their consumption, developing methods for their ra-
tional use, and involving alternative and renewable en-
ergy sources, as well as the useful potential of techno-
genic waste, in production processes.
Thus, in addition to the growing imbalance between so-
cietal development and natural resources outlined in
[1], it is also reasonable to add the irrational use of the
potential of mineral and energy resources in modern
production processes as a cause of the current situa-
tion.

Since the invention of production methods based
on human labor activity, all means created by humans,
as well as the possibilities of their implementation and
improvement, have come to be referred to as "poten-
tials."

Subsequently, these were classified according to
their specific properties, source of origin, usage direc-
tions, and impact on the environment.

According to our interpretation — which has the
right to exist — in order to evaluate the quantity and
quality of the capacities of natural and artificial re-
sources, researchers have borrowed the long-estab-
lished concept of “potential” from physics, mathemat-
ics, chemistry, and other exact sciences.

All material elements around us that have been cre-
ated by nature can be regarded as components of the
Earth's initial potential. Humans use them in their ac-
tivities.

The strength of the general potential and the rational
use of its natural and artificial components ensure a
country’s economic independence and sovereignty.

The analysis of research results concerning the es-
sence of the concept of “potential”’ revealed a tendency
toward constant changes in its interpretation [3].
Significant discrepancies were found both in defining
the essence of the category “potential” and in identify-
ing its components.
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Nineteen approaches to managing the competitive
potential of an enterprise were identified, which are
reasonably considered its components. The author of
study [4], analyzing the evolution of economic thought
regarding the enterprise potential from 1981 to 2018,
states that during this period, fourteen types of enter-
prise potential have been distinguished in domestic lit-
erature.

The systematization of approaches to defining the
essence of the category “potential” enabled the author
to identify three main types of potential: resource-
based, goal-oriented, and systemic.

In study [5], an attempt was made to classify poten-
tials according to their specific features.

For instance, the authors of [6] classified potential
using thirty criteria and identified as many as seventy-
four of its types. According to the authors, this makes
it possible to reflect various aspects of potential in en-
terprise management. Reflect — perhaps. But doubts
arise  regarding their  practical  application.
The author of study [7] believes that the elements of an
enterprise’s production potential are resources in any
way related to the functioning and development of the
enterprise. Choosing the most important ones from
such a large number is a complex issue.

The author further defines enterprise potential as a
complex system, which makes it impossible to study
without identifying its components and the links be-
tween them. Once again, defining potential solely as
an economic category, the researchers overlook the
fact that its origin lies in the exact sciences: mathemat-
ics, physics, and chemistry. It must be acknowledged
that the essence of the main properties of potentials,
as well as the corresponding processes, is physico-
chemical in nature.

Thus, the attempts presented in scientific literature
to classify the components of potentials based on their
specific characteristics are not perfect. The dynamic in-
crease in the number of identified potentials and their
components does not contribute to a deeper

understanding of the essence of these categories.
Many questions regarding the components of the met-
allurgical enterprise's potential remain debatable. An
important direction for further scientific research is to
determine the role and influence of production poten-
tial in the formation of the enterprise’s overall potential
in interaction with other types.

We believe that reaching a consensus amid the
large number of different perspectives on the compo-
nents of production potential is possible by identifying
individual components whose interaction forms the ba-
sis of the production process.

The author of [7] concluded that it is impossible to
produce highly profitable products and generate profit
without the full and rational use of an enterprise’s pro-
duction potential and the organization of uninterrupted
operations. Rational and full use of the initial produc-
tion potential is a rather complex task, and “full” does
not always mean “rational’. At certain stages of the
production process, the notion of “full” utilization may
even contradict the intended goal. Therefore, the an-
swer to the question of the most optimal ratio of these
characteristics can be found through an investigation
of the specifics of using the physico-chemical potential
of production processes, with a focus on determining a
sufficient level of its utilization to achieve the set objec-
tive.

Figure 2 presents a diagram of the formation and
rational use of the components of production potential
at the main stages of metallurgical production, which
takes into account:

the specific features of the metallurgical enter-
prise's activity,

the interconnections between its structural ele-
ments,

influence of external factors on the formation of its
components,

the correlations between the initial properties of
production process components and the qualities and
properties of the final product.

Resource component of the total production potential
of a metallurgical enterprise

End-to-end technological
production scheme

Raw material extraction

Manufacturing of
intermediates

Exportation

Product manufacturing

Domestic

Fig. 2 — Diagram of the Formation and Rational Use of the Components of Production Potential at the Key

Stages of Metallurgical Production
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The review of scientific sources conducted in this
study led to the conclusion that the most widely used
interpretation of the term “enterprise potential” is as a
combination of natural conditions and resources, op-
portunities, and reserves that can be utilized to achieve
the set goals. As important components of its produc-
tion potential, it is advisable to define the potentials of
raw materials, energy, technology, and equipment.
These components, in interaction, determine the char-
acteristics of the production process, and the category
of “enterprise production potential’, in our opinion, is
more universal in terms of the essence and importance
of its components.
It is also necessary to highlight the importance of other
potentials as measures for creating conditions for the
rational, safe use of the enterprise’s production poten-
tial: organizational-management, financial-economic,
psychological-emotional, compliance, and other com-
ponents.

The most common method in modern economic
methodology for assessing the enterprise's potential is
its cost and expense assessment [8]. In the study of
strategic management of the economic potential of a
metallurgical enterprise [9], the principles of potential
evaluation were substantiated; the characteristic fea-
tures of the enterprise’s potential as an economic sys-
tem were provided; the factors were analyzed, and the
technology of anti-crisis management of the enter-
prise's potential was defined.

Discussion of Results.

Nature, long before the appearance of humans,
created a resource, or more precisely, a raw material-
energy potential in the form of deposits of mineral raw
materials, coal, gas, oil, and others. Humans, in their
activities, utilize the beneficial properties of the compo-
nents of this potential, which have a physicochemical
basis.

In the course of its operations, an enterprise forms
its overall potential from the following components,
which determine the scope of their functional purpose
and realize their potential in technological processes:
production, innovation, financial, market, intellectual,
organizational, informational, investment, security, and
others.

The use of the formed initial production potential of
the enterprise should be viewed as creating conditions
for transforming the potential properties of the initial ob-
ject — the metallurgical system — into the real qualities
of the newly created object. It is important to note that
most studies on determining the characteristics of the
enterprise's potential analyze the significant organiza-
tional, managerial, security, and economic factors in-
volved in its formation and utilization. However, the
crucial issues concerning the use of the initial physico-
chemical potentials (FCP) of the components of the
real metallurgical system remain almost ignored by sci-
entists.

The dynamics of utilizing the components of poten-
tial are determined by the specific features and tech-
nological needs of the production processes.
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Continuous and rational use of the beneficial proper-
ties of the components of the production potential is
one of the conditions for ensuring the stability of the
processes that produce high-quality, competitive prod-
ucts. As a result of the use of certain properties, the
initial potential requires determining effective sources
and methods for its restoration, ensuring its reserves.

The stability of the enterprise's activities and its pro-
duction processes is a factor influencing the final pro-
duction results, determining both its qualitative indica-
tors and the rationality of the components of the enter-
prise's potential that were used. Stability is ensured if
the potential real resources of raw materials and en-
ergy meet the level of current resource needs, suffi-
cient for producing products in the planned period.

Thus, the basis for the majority of processes, both
of natural origin and those artificially created by hu-
mans, such as the production of metals and alloys, is
the use of the physicochemical potential of the re-
sources involved in them. The level of its utilization de-
pends on the effectiveness of external actions on the
physicochemical potential of the metallurgical system,
which consists of mineral raw materials, energy, and
other materials. The externally controlled action, which
has its corresponding potential properties (oxidizing,
reducing, thermal, etc.), takes the potential of the initial
physicochemical properties out of dynamic equilibrium,
initiating the development and realization of transfor-
mations at the relevant stages of the technological pro-
cess.

The methods of forming and implementing the
physicochemical potential of metallurgical systems
(FCPMS) have been realized in modern technologies
for the production of ferrous metals and alloys. Further
improvement of existing technologies is based on
achieving a rational interaction between the resource
and raw material component of the production poten-
tial and the potential of external influences on the met-
allurgical system in terms of costs for raw materials
and energy.

Conclusions.

Resource potential, as one of the main components of
the enterprise’s production potential, which is formed
from resources of natural origin and artificially created,
is defined as the synthesized physicochemical poten-
tial of their initial properties within a material object.
The latter, under the influence of external factors, can
transform its initial physicochemical properties into a
product with the expected quality and characteristics.

The category of “potential” requires not further pop-
ularization, but rather an expansion of the spectrum of
its components, as yet unused possibilities, which
should be determined based on scientific justification
of its appropriateness and practical significance for the
development of human activities. Greater attention
from scientists is required to address the problem of
increasing the utilization of the resource and raw ma-
terial components of the production potential of a met-
allurgical enterprise by justifying, developing, and
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applying effective methods of external influence on the
metallurgical system being studied.

It has been established that the development of the
concept of restoring the level of development of do-
mestic metallurgical production, which will have signif-
icant chances of implementation, is possible through
the mandatory fulfillment of the following conditions: re-
organization of relationships in the “market — enterprise
— state” system; achieving a balance between the pace
of development of economic and social processes as
required by society; changes in the market conditions
of the domestic and international markets for iron ore,
energy resources, and metal products, which will en-
sure the long-term stability of the raw material base of

the metallurgical industry and the sustainable develop-
ment of enterprises in the industry.

In conditions of uncertainty, counteracting the risks
that arise when internal regulations, conditions, and
rules are violated (the fulfillment of which is mandatory)
is the potential of functional properties of the compli-
ance control service, the use of which promotes the
targeted, safe, and high-quality use of the components
of the enterprise's production potential.

Priority tasks also include creating conditions for
enterprises, with substantial support from the state,
that will allow for the effective implementation of invest-
ment and innovation measures.
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