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ENSURING OPERATIONAL EFFICIENCY OF MINING AND METALLURGICAL
ENTERPRISES ON THE BASIS OF SUSTAINABLE DEVELOPMENT

Purpose. To improve dynamic management of operational efficiency (DMOE) to ensure the sustainable development (SD) of
the enterprise in the conditions of challenges. The task of the article is: to investigate external influences on the functioning of min-
ing and metallurgical enterprises (MME); to identify prerequisites for DMOE, directions for improvement of operational effi-
ciency of management tools.

Methodology. The method of content analysis made it possible to determine SD of enterprises in the conditions of dynamic
challenges as a balanced quasi-sustainable development. The dialectical method was to establish the fact that risks of war also cre-
ate windows of opportunity for enterprises. The method of critical analysis established the fact that the significant dynamism of
challenges determines the dynamism of adaptive management. The method of analysis and synthesis was to propose a systematic
and fragmentary approach to implementing measures to improve operational efficiency. The method of mathematical analysis
made it possible to propose a transition from using not factors, but their derivatives, for modeling DMOE.

Findings. The effects of modern challenges on the functioning MME were studied. Prerequisites for the introduction of dy-
namic adaptive management of operational efficiency were determined. Areas of improvement of DMOE tools were determined.
An approach of operational coordination of operational efficiency with dynamic changes in the internal and external environment
is proposed. The management of the operational efficiency of one of the mining enterprises was studied.

Originality. The need for DMOE as a tool for sustainable functioning of the enterprise is substantiated. It is proposed to define
SD at a significant level and dynamics of changes in external influences as a balanced consistent set of quasi-steady states, which
increases the effectiveness of management measures.

Practical value. The proposed approaches increase the relevance of the evaluation of DMOE, which increases the effectiveness

of management and the possibility of achieving balanced development of MME.
Keywords: sustainable development, operational efficiency, mining and metallurgical enterprises

Introduction. Under economic instability and war risks,
mining and metallurgical companies should focus not only on
the amount of profit, sales volumes, etc., but also form the
prerequisites for their own sustainable development. Enter-
prises, even in the face of significant challenges together with
integrating sustainability and operational efficiency, must use
natural mineral resources by combining extraction with pro-
cessing to ensure not only uninterrupted functioning, but also
economic growth of enterprises.

The sustainable development of enterprises opens up pros-
pects for investing in the modernization of production substan-
tiated by the market and the corporate policy of risk neutraliza-
tion, which, in turn, will lead to a decrease in operating costs
and an improvement in operational efficiency indicators, that
is, it contributes to the formation of a positive multiplier effect.

Smelting operations require strict adherence to techno-
logical conditions and, at the same time, wartime conditions
lead to a broadening of the operational risk profile. In particu-
lar, an unstable supply of electricity can lead to catastrophic
consequences due to damage to technological equipment.
Disruptions in work due to rocket and bomb attacks worsen
working conditions, increase depreciation costs, and worsen
the main economic indicators of production activity. The mo-
bilization and migration of the labor force leads to an increased
risk of losing skilled personnel and forces an increase in labor
costs, which, accordingly, worsens operational efficiency.

The degree of coordination of smelting operations with the
extraction and supply of mineral raw materials decreases due
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to the deterioration of logistics processes, which also increases
the risks for the sustainable functioning of enterprises, as it re-
duces productivity and increases operating costs.

This increases the need for proactive approaches to man-
aging the sustainable development of enterprises, the intro-
duction of new methods of labor organization using modified
information and software tools. Also, with significant variabil-
ity of external conditions, the need for forecasting the effects
on the sustainable development of enterprises, predicting fu-
ture market trends and, which becomes important in the con-
ditions of economic instability and war, in the circumstances
of changing the level of risks and the appearance of new
threats, is growing.

Literature review. In a thorough review of the literature on
the specified issue, Katina, et al. [1] stated that advanced man-
ufacturing (AM) or production with a perspective of strategic
development requires a special management of operational ef-
ficiency — “advanced manufacturing management” (AMM),
which requires a new level of thinking, new approaches from
the management of enterprises to the formation of decisions
and the introduction of management actions. Also, Katina, et
al. [1] indicated that the potential ambiguity of management
decisions remains a problem area for the use of AMM. This
worsens the level of adaptation of enterprises to changes in ex-
ternal conditions.

At the same time, even after recognizing the problems as-
sociated with rapid changes in the economic environment dur-
ing the crisis, scientists ignore the need for dynamic changes in
the organization of operational efficiency management [2].
A typical example is the method of strategic efficiency manage-
ment using four balanced scorecards (BSC), which is named in
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the article by Hristov, et al. [3] “dynamic”, but which does not
involve changes in the main factors in real time.

When identifying the factors that determine operational
efficiency, even in war conditions, the risks of martial law are
often not mentioned [2], which, in our opinion, are one of the
main factors influencing the development of enterprises in this
period. The thesis about the brand of the company as an exclu-
sively positive factor of operational efficiency [2] in the condi-
tions of war also needs correction, since, for example, the em-
phasized non-participation of the company in helping the
army leads to a negative evaluation of the brand by internal
consumers, and the absence of a policy of corporate social re-
sponsibility affects negative perception of brand in foreign
markets. Ignoring the risks of war is common in scientific
works on this issue. Thus, despite a detailed enumeration of
operational efficiency management directions, the need to
neutralize dynamic threats and risks is not indicated in the ar-
ticle by Ignatieva, et al. [4].

The policy of reducing carbon emissions also creates new
risks for the metallurgical and mining (first of all, coal) indus-
tries. This policy requires mining and metallurgical enterprises
to make substantial financial expenditures, not only for updat-
ing production technologies, but also for restructuring their
activities [5]. Since in metallurgy the main share of costs is
made up of energy carriers, measures to increase operational
efficiency in energy consumption management require signifi-
cant investments [6], which is a problem even for enterprises in
the metallurgical industry of Poland [6], therefore these risks
form significant obstacles to the sustainable development of
Ukrainian enterprises.

For iron ore mining enterprises and mining and beneficia-
tion plants, ~85 % of energy is provided by fossil fuels, and the
need for energy is increasing because the iron content of the
ore in the existing deposits is decreasing. At the same time, the
terms of implementation of projects to reduce carbon emis-
sions are coming to an end. These projects should double the
limit value of the emission indicator. This value for mining and
beneficiation plants should be ~0.3 kg/t, and for mining enter-
prises ~0.041 kg/t [7]. At the same time, in order to determine
the need for a review of approaches to managing the efficiency
of mining and ore plants and ensuring their sustainable devel-
opment, Bondarchuk, et al. [8] did not take into account the
changes in the approaches of developed countries regarding
the import of products with a carbon footprint, considering
energy efficiency issues, did not take into account the risk of a
complete shutdown of electricity supply during the war. There-
fore, in particular, the structure of the cost price of commer-
cial products of MPP given in [8], as a basis for evaluating its
operational efficiency, needs a radical revision.

Programs to reduce carbon emissions require large financial
costs and this reduces the possibility of financing production
modernization projects to neutralize the challenges of the war
for the optimization of operational activities [7], which creates
additional risks to the sustainable development of enterprises.

To assess the level of influence of operational efficiency on
the sustainable development of industrial enterprises, Wang
|9] proposed a three-stage data envelopment analysis (DEA)
model. The specified model, as proved by Wang [9], is effec-
tive in conditions of non-dynamic influences of the external
environment. The implementation of the “relative operational
efficiency” assessment stage [9] opens up the possibility of fur-
ther adaptation of the three-stage DEA model to the operating
conditions of Ukrainian mining and metallurgical enterprises.

The specified scientific work differs in the adaptability of
the approach to operational efficiency management from a
wide range of scientific works cited in the review article by
Ravi, et al. [10], which rely on the traditional use of the DEA
method. The conclusion of Ravi, et al. [10] regarding urgently
needed innovative projects to improve operational efficiency,
primarily regarding energy management practices, is expand-
ed in the presented article.

The war significantly worsened the state and conditions of
activity of metallurgical enterprises. Not only the immediate
destruction of their infrastructure, but also the deterioration of
access to sales markets, raw materials, etc. limited the possi-
bilities of sustainable development of metallurgical enterprises
[11]. Also, a significant factor for the sustainable development
of enterprises in the conditions of war was the uncertainty of
most of the factors on which operational efficiency improve-
ment projects are based [11]. The significance of the uncer-
tainty is enhanced by the lack of a unified method for assessing
the operational efficiency of an industrial enterprise [12]. The
impact of uncertainty on the relevance of forecasts regarding
operational efficiency improvement projects is significant even
for conditions of relatively stable operation of China’s metal-
lurgical industry [13]. This is taken into account in the pre-
sented article.

According to a systematic review of literary sources in the
article by Miranda, et al. [14] it is indicated that the structure
of sustainable mining should be aimed at improving the sus-
tainability of the entire chain of production processes from
mining to processing. Given the fact that mining activity is
polystructured, the modernization of enterprises in the mining
industry may involve modification of certain operational as-
pects [14]. This can only be agreed with the implementation of
the systematic coordination of the mentioned operational as-
pects, which is used in the presented article.

External coal markets, primarily the EU market, today ex-
perience significant turbulence due to geopolitical risks, which
lead to an increase in the use of energy carriers [15]. This opens
a window of opportunity for financing the modernization of
production by Ukrainian coal enterprises due to the optimiza-
tion of operational activities.

This requires a change in approaches to the management
of the operational efficiency of domestic coal enterprises,
therefore it requires a study of the tools and methods for man-
aging the operational efficiency, projecting its increase in the
conditions of economic instability and war risks. The task of
researching the management of sustainable development as a
process of dynamic provision of equilibrium and balance of
operational activity, which is implemented using optimization
information and software tools in real time based on dynamic
management of resources of all kinds, arises.

The purpose of the article is to explore the possibilities of
dynamic management of operational efficiency as a tool for
ensuring the sustainable development of the enterprise in the
conditions of modern challenges.

The tasks that need to be solved are the study of: the effects
of modern challenges on the functioning of mining and metal-
lurgical enterprises; prerequisites for dynamic management of
operational efficiency; directions for improvement of opera-
tional efficiency management tools; implementation of the ap-
proach of systematic operational coordination of operational
efficiency relationships with dynamic changes in the internal
and external environment.

Methods. When performing the research, general and spe-
cial methods of cognition were applied. The method of con-
tent analysis made it possible to determine the balanced state
of the enterprise under dynamic changes in conditions and
risks as a quasi-steady state, and their consistent set as a quasi-
steady development.

The dialectical method is to establish that the risks of war
not only complicate the functioning of Ukrainian enterprises,
but also create windows of opportunity for some enterprises to
implement measures to increase operational efficiency. There-
fore, one of the tasks of management is to use the specified
windows of opportunity for the development of the enterprise.

The method of critical analysis is to establish that the sig-
nificant dynamism of external challenges forms the prerequi-
sites for dynamic management of operational efficiency as a
tool for the sustainable functioning of the enterprise. The
method of analysis and synthesis is to propose a systemic and
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fragmentary approach to implementing projects to improve
operational efficiency.

The method of mathematical analysis made it possible to
propose a transition from using not factors for modeling dy-
namic processes, but their derivatives in time, which can allow
the use of standard and proven software products for modeling
dynamic processes. Then the vectors of the model proposed by
Wang [9] can be interpreted as tangents to the response surface
of the objective function, and the method for filtering insig-
nificant effects should be narrowed down to filtering the fac-
tors of influence in short periods of time.

In this case, the methodology for determining the opera-
tional efficiency of an industrial enterprise [9] is proposed to
be supplemented with a two-dimensional derivative compari-
son procedure using the DirectXMath procedure
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where y is parameter, i = 1, 2, ..., n — parameter index, n —
number of parameters; ¢ — time, At;, At, — time intervals dur-
ing which the parameter is examined, and the time interval A,
precedes the time interval Az,.

It also needs to be established whether the second deriva-
tive takes on value

iy,
5t?

because then the direction of change in the indicator becomes
opposite.

An additional condition also needs to be applied
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which means that for all output variables y, control should be
applied, which will allow their derivatives to pass through a sin-
gle area W belonging to the objective function, which will mean
the achievement of an urgent operational goal, followed by the

formation of an integral vector of development A, which will
ensure the achievement of the strategic goal of management.

This is a mathematical formalization of the system opera-
tional coordination of operational efficiency relationships with
dynamic changes in the internal and external environment and
solves the problem of increasing the value of adaptive opera-
tional management for the sustainable functioning of enter-
prises in crisis conditions.

This can be useful not only in the DEA model [9], but also
in other models, in particular, the AS-IS model [16], MES
and CMMS systems [17], the MESSAGE model [13], which is
used to forecast energy consumption, which is especially im-
portant for mining and metallurgical enterprises [18, 19].

Results. In modern conditions, sustainable development
of enterprises, ensuring their operational efficiency is possible
only with dynamic adjustment of strategic and operational
plans in response to constant changes in external challenges.
That is, the sustainable development of enterprises requires
management to ensure their considerable adaptive capacity. In
such conditions, the established definition of “sustainable de-
velopment” can be interpreted not only as “sustainable” [20],
but also as uniform and balanced development.

For uniform and balanced development in conditions of
instability, management must introduce methods of dynamic
balancing of resources and opportunities. At the same time,
since due to the variability of external influences, no acquired
state of enterprise functioning can be stable over a long period
of time, it can only be defined as a quasi-stable state, and their
sequential set as a quasi-stable development. With this ap-
proach, stability is acquired in shorter time intervals than with
the stable development of enterprises in peacetime conditions
and the absence of crisis manifestations.

This requires relying mainly on operational and not only
on strategic management, it forms the prerequisites for dy-
namic management of operational efficiency as a tool for the
sustainable functioning of the enterprise.

This confirms the growing importance of operational effi-
ciency in the conditions of war and crisis to ensure the sustain-
able development of enterprises.

This also means that under project management, the
achievement of system balance should not be permanent, as in
the conditions of a stable economy [21], but piecewise con-
tinuous in nature, i.e. acquire a certain level of balance
through the implementation of management measures.

At the same time, management goals for increasing opera-
tional efficiency differ significantly for enterprises in different
regions of Ukraine. This, in particular, is indicated by the sig-
nificant differentiation of changes in the regional volumes of
metallurgical products produced, calculated in hryvnias, from
2022 to the corresponding indicator of 2021 using data from the
State Statistics Service [22]. If for Kharkiv Oblast this indicator
was 43.15 %, for Kirovohrad Oblast — 43.53 %, then for Sumy
Oblast — 121.9 %, Kyiv — 128.755. Thus, the specified indicator
can be used as an indicator of the impact of military actions on
activities of metallurgical enterprises in certain regions and the
level of war risks for them. The difference in the deviation of the
specified indicators from the national average of 47.96 %, for all
the negative signs for the state economy, at the same time indi-
cates the opening of a window of opportunity for financing
measures to increase the operational efficiency of enterprises,
the impact of the war on their activities is smaller, which will
accordingly increase them competitiveness and level of sustain-
ability of their functioning in crisis conditions.

The effects of the war create the most significant risks for
all spheres of operation of mining and metallurgical enterpris-
es. Since, as indicated in the review of literary sources, there
are scientific works that ignore the significance of these risks,
the dynamics of the activity indicators of the specified enter-
prises will be presented.

Fig. 1 shows the dynamics of the number of metallurgical
and mining enterprises covering the periods of intensification
of hostilities in the East of Ukraine according to the data of the
State Statistics Service [22], excluding enterprises that tempo-
rarily suspended production. These data show that after the
start of the war in 2014, the number of enterprises stabilized in
the period 2017—2021 and again underwent drastic changes -
by 20.7 % in 2022 (Fig. 1). Unfortunately, the State Statistics
Service of Ukraine does not provide data for the following
years due to the large-scale war.

Production volumes (Fig. 2) according to the data of the
State Statistics Service [22] also underwent drastic changes, in
particular, the drop in the volume of products manufactured
by the country’s metallurgical enterprises is due to the block-
ade of sea export routes.

This had a corresponding effect on the fluctuations of the
Index of industrial products for the extraction of metal ores in
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2023—2024 [23] due to the relatively less variable trend of the
Index of industrial products for the production of cast iron,
steel and ferroalloys, although for a certain period there was an
accumulation of warehouse stocks of raw materials (Fig. 3). The
growth of the volume of metal ore extraction in 2023 was also
influenced by the state of the European market, in particular by
the factors given in the article by Brodny, et al. [15], which
opened a window of opportunity for the export of metal ores.

This confirms the significant dynamism of external chal-
lenges, which leads to the unstable operation of metallurgical
and mining companies, the unstable operation of their tech-
nological equipment, which generally reduces operational ef-
ficiency, since the suspension of production leads to an in-
crease in costs and a decrease in productivity. It can also result
in a decrease in product quality.

The operational efficiency of enterprises at that time was
also influenced by the organization of their management. In
particular, during the implementation of the risk management
system at some enterprises, threats related to military opera-
tions did not even appear in the list of key risks [24].

Increasing the efficiency of management is also required
due to the lack of financial resources, the economic crisis, and
significant risks of war. This also requires a radical change in
the approaches of traditional project management in the mod-
ernization of enterprises as a necessary prerequisite for their
development. In particular, a reduction in the time of imple-
mentation of projects and the time of their payback, since the
risks of war significantly increase the amount of operating
costs due to the inappropriate state of technological processes.

The shortage of resources of all kinds — organizational,
personnel, financial requires a departure from the linear in
time execution of project stages, or even a partially combined
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Fig. 3. Index of industrial products for the mining industry by
types of activity, %

option with parallel execution of some stages, to a system-frag-
mented one. The system-fragmentary approach consists in the
complex coordination of subprojects, which are fragments of
the main project, according to their aperiodic implementation,
with the acquisition of a synergistic effect from the implemen-
tation of groups of subprojects. This makes it possible to solve
the problem not only of minimizing project costs, but also,
which becomes important due to dynamic changes in the level
and types of threats, the overall minimization of costs and time
of project implementation, because an increase in time in-
creases not only the costs and risks of the enterprise, but also
the level of uncertainty of the introduced management actions.

This also requires a fundamental change in operational ef-
ficiency management tools, namely:

- target operating model, so called TOMtm should not be
immutable but adaptable to challenges;

- the architecture of business processes must be variable;

- coordination of actions with business partners should be
carried out in real time;

- the change in operational efficiency management struc-
tures should not be defined as development, but as a changed
radical restructuring;

- the indicator management system should ensure opera-
tional restructuring, since even a set of indicators can change
significantly.

This also shows that the conditions of the crisis require a
departure from resource-based and other traditional ap-
proaches to evaluating the effectiveness of operational activi-
ties, in particular, in the implementation of investment proj-
ects and the transition to a system of variable target-evaluation
indicators. It also requires a narrowing of the use of gross
profit as a factor for evaluating the effectiveness of manage-
ment and an expansion of the use of this operating profit.

Even the approaches to assessing the effectiveness of the
use of resources, as one of the traditional elements of the ef-
fectiveness of operational activities, during wartime require
changes. For example, labor resources should be evaluated
taking into account the factors of personnel mobilization and
migration, provision of raw materials and components — tak-
ing into account the risks of bombing logistics routes, etc.

Significant (by times or even by order) dynamic changes in
the severity of risks, the emergence of new types of threats, the
growth of the impact of challenges due to their unexpected
mutual reinforcement reduces the effectiveness of risk man-
agement software products recognized in the world and tested
by Ukrainian manufacturers in optimizing business processes.
An example of such a software product, in particular, is Aris
[16], which is used by Metinvest enterprises to form and sup-
port structural and functional models. The specified software
products require an additional block of dynamic risk forecast-
ing and the formation of variable structural and functional
models, i.e. branched “decision trees” for the restructuring of
organizational, production, sales and other activities of min-
ing and metallurgical enterprises in the conditions of modern
challenges as a tool for ensuring their sustainable development.

This limits the use of other proven tools and methods of
business process management, for example, “integration defi-
nition for function modeling” (ref. IDEF0) on the basis of
Performance Management [16], since the methodology of
data flow diagrams does not foresee dynamic changes in indi-
cators in short periods of time and, which is also important,
unforeseeable significant changes in indicators.

This is confirmed by a comparison of operating expenses
of PJSC “Poltava Mining and Processing Plant” in 2023 and
2022 (Table 1). The results of the comparison according to the
financial statements of the company [25] indicate that with a
significant decrease in net income from sales of products in
2023 — by 33 %, operating expenses were reduced by only
24 %, and with the coincidence of the values of the weight of
material costs for 2022—2023 year, at the same time, the weight
of depreciation expenses increased by 25 %, labor costs — by
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Table 1

Comparison of operating costs of 2023 and 2022 of PJSC “Poltava Mining and Processing Plant”

Indicator 2022 Weight of the Indicator 2023 Weight of the The ratio of the
Parameter year, thousand parameter in the year, thousand parameter in the | indicators of 2023

UAH net income UAH net income and 2022
Net income from the sale of products 22,513,941 15,066,927 - 0.669227
Material costs 2,748,400 0.122075 1,939,938 0.128755 0.705843
Labor costs 1,401,331 0.062243 1,285,180 0.085298 0.917114
Deductions for social events 261,521 0.011616 237,072 0.015735 0.906512
Amortization 1,806,486 0.080239 1,611,748 0.106973 0.892201
Other operating expenses 13,276,567 0.589704 9,766,090 0.648181 0.735588
Total 19,494,305 0.865877 14,840,028 0.984941 0.761249

27.1 %, the weight of other operating expenses — by 10 % (Ta-
ble 1). That is, the specific values of the indicators of operating
costs of PJSC “Poltava Mining and Processing Plant” in 2023
have increased. This is a consequence of negative external in-
fluences and management measures to neutralize them.

At the same time, the relative coincidence of the weight of
material costs for the years 2022—2023 (Table 1) hides the un-
evenness of resource and energy provision of the enterprise in
war conditions. This should be taken into account, since man-
agement activities at this time should be directed to those proj-
ects to improve operational efficiency that will prevent the in-
fluence of this factor.

A comparison was made of the whole-value specific indi-
cators of operating costs of PJSC “Poltava Mining and Pro-
cessing Plant”, which were calculated relative to the net in-
come from the sale of products. It was determined that the
second derivative of specific aggregate operating costs became
zero with the beginning of a full-scale war. After this period,
derivatives of specific material costs show growth at a rate (ra-
tio of derivatives of the next and previous evaluation time) of
0.14; specific labor costs — growth at a rate of 1.87; specific
costs for depreciation — growth at a rate of 0.52; specific other
operating costs - growth at a rate of 9.26. This indicates a con-
stant trend of decreasing operational efficiency of PJSC “Pol-
tava Mining and Processing Plant”.

The unstable supply of electricity in wartime conditions
makes it difficult to use the traditional approach of ensuring
operational efficiency by reducing the share of fixed assets that
are not used, at the same time, it leads to an increase in the
load on equipment for the restoration of electricity supply; an
increase in repair costs, an increase in the level of depreciation
deductions. For example, FERREXPO PLC production costs
for the first half of 2024 increased by 11 % compared to the
same period in 2023 (Table 2) due to rising electricity prices.

This situation worsened in the second half of the year due
to the adoption by the Cabinet of Ministers of Ukraine of Res-
olution No. 661, according to which the company must pur-
chase at least 80 % of its own electricity consumption on the
EU energy market. Since electricity prices in the EU are high-
er than in Ukraine, this exacerbates the problems of ensuring
operational efficiency. It will not be possible to compensate for
this negative impact by increasing production.

This has the consequence for the FERREXPO PLC com-
pany in 2024, according to the data of the London Stock Ex-
change [26] shown in Table 2, that with a significant increase
in production volumes and, accordingly, an increase in the
income indicator, there will be a reduction of one third of the
net cash flow from the operating activity and closing of net
funds — by 15 %. Further, as announced by institutional struc-
tures, the increase in the cost of electricity and the increase in
the risks of unstable energy supply may lead to a deterioration
of the indicators specified in Table 2. At the same time, addi-
tional capital expenditures to ensure their own energy con-

sumption from alternative energy sources (~$0.95 million per
megawatt of electric energy) and taking into account the expe-
rience of FERREXPO PLC management in the construction
of solar power plants could reduce the risks of instability of
external energy supply and protect against a significant reduc-
tion in net income from product sales (Table 1). In particular,
additional energy supply in the amount of ~7 MW, which will
require $6.3 million and, at the same time, constitutes a sig-
nificant share of the production of PJSC Poltavaoblenergo
CHPP and requires expenses in the amount of only 35 % of
the reduction of cash flow from operating activities in 2024
relative to 2023 (Table 2), would allow satisfying not only a
significant share of its own needs, and in case of a critical situ-
ation, to provide assistance to the region.

Based on a retrospective analysis, it can be indicated that
the change in the orientations of production modernization
from the project of the press filtration complex to projects of
autonomous supply of electricity using alternative sources
would help reduce the risks of unstable electricity supply and
avoid the need to shut down two or three granulation lines, as
is happening now.

The project of the press filtration complex, aimed at in-
creasing the quality of products, which in a strategic plan can
increase the competitiveness of the company, but the energy
supply stabilization projects, solving the operational task,

Table 2

Comparison of the results of the company FERREXPO PLC
for the first half of 2024 and 2023

= =}
k5] 5]
ksl s}
S E | &
Parameter, $ million (unless otherwise 24| 26 ‘°\“
stated) 2| 2a &
g O g O
s} S =)
g2 g2 <
= = =
o®n | oa Q

Total pellet production, thousand tons 3,297 | 1,967 | +68

Total sales volumes (pellets and 3,849 | 2,085 | +85
concentrate), thousand tons

Average 62 % Fe iron ore fines price, 117.3 | 118.3 -1
USS$/t

Revenue, million US dollars 549 334 +64
C1 Cash Cost of production, US$/t 78.8 71.3 +11
Underlying EBITDA, million US dollars 79 64 +24
Diluted EPS, US cents 9.26 | 4.54 | +104
Net cash flow from operating activities, 56 80 =30
million US dollars

Capital investment, million US dollars 55 58 -5
Closing Net Cash, million US dollars 112 131 -15
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could also contribute to the achievement of the specified stra-
tegic goal in the following periods.

Conclusions. It is indicated that, since in the conditions of
constant and significant changes in external challenges, no ac-
quired state of operation of the enterprise can be stable for a
long time, the definition of “sustainable development” should
be interpreted in the conditions of war as uniform and bal-
anced development. It is proposed to define the balanced state
of the enterprise as a quasi-steady state, and their consecutive
aggregate as a quasi-steady development. This also means that
the achievement of the balance of the production system
should not be permanent, as in the conditions of a stable econ-
omy, but piecewise and continuous in nature, that is, it should
acquire a certain level of balance through the implementation
of appropriate management measures. This causes an increase
in the importance of adaptive operational management for the
sustainable functioning of enterprises and provides grounds for
using not factors, but their derivatives in time, for modeling
dynamic processes. This also simplifies the use of standard
software products for modeling dynamic processes of enter-
prise functioning.

It is noted that the risks of war not only complicate the
functioning of mining and metallurgical enterprises, but also,
as a result of significant regional differentiation of influence,
create windows of opportunity for some enterprises to imple-
ment measures to increase operational efficiency, which will
accordingly increase their competitiveness and the level of sus-
tainability of their operation in the crisis conditions.

It is indicated that the significant dynamism of external
challenges requires not only an operational change in ap-
proaches to managing the development of enterprises, but also
a real-time change in management goals, combining tactical
and strategic priorities, that is, it forms the prerequisites for
dynamic management of operational efficiency as a tool for
sustainable development of the enterprise.

The shortage of resources of all kinds in the conditions of
war and economic crisis requires the use of a system-fragmen-
tary approach to the implementation of measures to increase
operational efficiency, that is, comprehensive coordination of
management sub-measures for their aperiodic implementa-
tion with the acquisition of a synergistic effect from imple-
mentation. This makes it possible to solve the problem not
only of minimizing the financial costs of the project, but also,
which becomes important due to dynamic changes in the level
and types of threats, the total minimization of financial costs
and the time of implementation of management measures, be-
cause an increase in time increases not only the costs and risks
of the enterprise, but also the level of uncertainty of imple-
mented management actions.

This also requires a fundamental change in operational ef-
ficiency management tools, even the need for constant adap-
tive changes to the target operating model itself and the vari-
ability of the business process architecture. The directions of
these changes are indicated.

The above also shows that the conditions of the crisis re-
quire a departure from resource and other traditional ap-
proaches to assessing the effectiveness of operational activities
in view of the instability and instability of resource provision in
conditions of dynamic changes in risks, in particular, in the
implementation of management measures to ensure the sus-
tainable functioning of enterprises, and a transition to systems
of variable goal-evaluation indicators.

It is also appropriate to narrow down the use of gross prof-
it as a factor in evaluating the effectiveness of management and
to expand the use of operating profit for this.

It is indicated that significant dynamic changes in the im-
portance of risks, the emergence of new types of threats, the
growth of the impact of challenges due to their unexpected
mutual reinforcement reduce the effectiveness of risk manage-
ment software products recognized in the world and approved
by Ukrainian manufacturers in optimizing business processes.

These software products require an additional block of dy-
namic risk forecasting and the formation of variable structural
and functional models, i.e. branched “decision trees” for the
restructuring of organizational, production, sales and other
activities of mining and metallurgical enterprises in the condi-
tions of modern challenges as a tool for ensuring their sustain-
able development.
This is confirmed by a comparison of the indicators of op-
erating costs of PJSC “Poltava Mining and Processing Plant”.
The approach of systematic operational coordination of
the interrelationships of operational efficiency with dynamic
changes in the internal and external environment is proposed.
According to a retrospective analysis, it is indicated that
the change in orientations for the modernization of the pro-
duction of the FERREXPO PLC company from the press fil-
tration complex to the direction of autonomous supply of elec-
tricity using alternative sources would help reduce the risks of
unstable electricity supply and avoid the need to shut down
two or three granulation lines, as it is happening now.
Prospects for further research are the development of a
system of variable goal-evaluation indicators for evaluating the
effectiveness of operational activities, in particular, in the im-
plementation of investment projects.
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Meta. BnockoHajleHHsI TMHAMIYHOTO YMpaBJliHHS Ofle-
paliifHOIO e(heKTUBHICTIO 1151 3a0€3T1eUeHHSI CTaJIOTO PO3BH-
TKY MiIMPUEMCTBA B YMOBaX Cy4acHUX BUKJIUKIB. 3aBIaHHs
pOOOTH: MOCTIAUTH 30BHIIIHI BIUIMBU Ha (DYHKITIOHYBaHHS
TpHUYMX i MeTaypriliHUX MiANPUEMCTB; BUSIBUTU MEpPEdy-
MOBHM TMHAMIYHOTO YIPaBJIiHHS OTMepalliiiHoO0 e(heKTUBHIC-
TIO, HAIpsSIMU BAOCKOHAJEHHSI iHCTPYMEHTIB YyMNpaBJliHHS
onepauiiiHo eeKTUBHICTIO.

MeTtoauka. MeToa KOHTEHT-aHai3y 103BOJUB BUSHAUM -
T CTaJIA PO3BUTOK MiAMIPUEMCTB B YMOBAX TMHAMIYHUX BU-
KJIMKIB SIK 30ajaHCOBaHUI KBasicTanuii po3BUTOK. [lianek-
TUYHUN METON — BCTAHOBUTHU, IO PU3UKHU BilfHU TaKoX
YTBOPIOIOTh [UISl MiANIPUEMCTB BiKHa MOXJIMBOCTE. MeTona
KPUTUYHOTO aHaJIi3y — BCTAHOBUTH, 10 3HAUHUI TUHAMI3M
BUKJIUKIB OOYMOBJIIOE TMHAMIUYHICTh aJanTUBHOTO YyMpaB-
JIiHHS. MeTon aHaui3y i CMHTE3Yy — 3alpONOHYBATU CUCTEM-
HO-(bparMeHTapHUMN TAXiA YIPOBAIKEHHS 3aXOAiB MilBU-
IIEHHST OTepalliitHoil epeKTUBHOCTI. MeTon MaTeMaTUYHOTO
aHaJTi3y 103BOJIMB 3aIPOINIOHYBATH MEePeXil Bill BAKOPUCTAH-
HSL 111 MOZIEJTIOBAaHHS TMHAMIYHUX IPOLIECiB HEe (haKTOpiB, a
X MOXiTHUX.

PesyabraTn. JlocimkeHi BIUIMBA BUKJINKIB Ha (DYHKITIO-
HYBaHHS TipHUYO-MeTalypriliHuX MianpueMcTs. BusHaueHi
MEepeayMOBH 3alpPOBAMXKEHHSI OTWHAMIYHOTO amanTHUBHOTO
yIOpaBIiHHS onepauiliHoo edekTuBHicTIo. Bru3HauyeHi Ha-
MpsIMU BAOCKOHAJIEHHSI iHCTPYMEHTIB YIpaBJliHHS oIlepa-
LiifHOIO eeKTUBHICTIO. 3aNpONOHOBAHO MiXil ornepaTuB-
HOTO Y3TOIIKEHHSI OIepalliiiHoi e(eKTUBHOCTI i3 TUHaMi4-
HUMU 3MiHAMU BHYTPILLIHBOTO i 30BHIIIIHBOTO CEPEIOBUIIIA.
YnockoHaJleHe YIpaBJIiHHSI OIepaliiiHO© e(MeKTUBHICTIO
OJIHOTO 3 FPHUYMX MiIANPUEMCTB.

Haykosa HoBu3Ha. OOrpyHTOBaHa HEOOXiTHICTH OMHA-
MiYHOIO YMIpaBIiHHS OMNepauiiiHO© e(MEeKTUBHICTIO SIK iH-
CTPYMEHTY cTajioro (yHKIIOHyBaHHSI MiAMPUEMCTBA. 3a-
MPOIMOHOBAHO BU3HAYUTH CTAJIMI PO3BUTOK 3a 3HAYHOIO
PiBHS ¥ IMHAMIYHOCTI 3MiHUM 30BHILLIHIX BIUIMBIB SIK 30a1aH-
COBaHYy TOCJIIOBHY CYKYITHICTh KBa3iCTaJiMX CTaHiB, IO
30ib11YE (heKTUBHICTD 3aXO/iB YITPaBIiHHS.

IIpakTHyHa 3HAYMMICTb. 3aMpPOIOHOBAHI MiAXOAU 30i1b-
LIYIOTh PEJIEBAHTHICTh OLIIHKM ONepaliiiHOi e(peKTUBHOCTI,
1LIO TiABUIIYE PE3yJIbTaTUBHICTD YIIPABIiHHS i MOXJIMBICTD
JIOCSITTU 30a71aHCOBAHOTO PO3BUTKY TipHUYO-METATypPTiiHUX
MiAMPUEMCTB.

KimouoBi ciioBa: crmaauii possumok, onepauiiina epekmue-
Hicmb, eIpHUMO-Memanypeiiine niIONPUEMCME0
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