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INFORMATION TOOLS FOR ENTERPRISE MANAGEMENT
IN ECONOMICS 4.0

Purpose. To develop the structural and systematic approach to the efficient use of information tools for industrial enterprise
management and to assess the level of impact of information technology on the growth in financial and economic indicators ap-
plying the analysis of financial and economic activities of the enterprise.

Methodology. The results of the presented research were obtained using general and special methods of cognition (methods of
comparative analysis, content analysis, logical generalization, method of scientific abstraction, analysis and synthesis, induction
and deduction, methods of quantitative and qualitative comparison, the method of mathematical analysis).

Findings. A structural and systematic approach to the use of information tools for industrial enterprise management has been
developed. Using a comprehensive analysis of financial and economic activities of the enterprise, high importance and effective-
ness are established of information technology Economics 4.0 to increase the effectiveness of management decisions to ensure the
appropriate level of financial and economic performance of mining enterprises. It was proved that with the proper level of invest-
ment in modern energy efficient equipment and integrated application of information tools, due to combining technical and tech-
nological approaches with organizational, motivational, marketing and investment approaches to effective management decisions,
energy efficiency of production is improved and production costs are reduced.

Originality. A structural scheme of effective use of information tools for industrial enterprise management has been developed. This
allowed conducting a rigorous scientific analysis of the application of these tools, stratifying their stages, identifying areas of managerial
influence on the production, economic and financial aspects of the enterprise. High correlation dependence of financial and economic
indicators of the enterprise on the value of intangible assets, in particular information and analytical purposes, has been established.

Practical value. The value lies in the possibility of using the results of the study for research and development. The expediency
of using information tools in the practical activities of mining enterprises was proved, the procedure, stages and directions of imple-
mentation of these tools were indicated.

Keywords: information tools, Economics 4.0, financial and economic results, systems approach, correlation analysis, mining industry

Introduction. The movement of the economies of the
world’s leading countries to the goal — Economy 4.0 is defined
not only in the scientific literature but is also supported by gov-
ernment decisions, implemented in practice by enterprise man-
agement. Delays in the implementation of specific measures
aimed at implementing Economy 4.0 will mean loss of com-
petitiveness of specific enterprises and economies of entire
countries. Therefore, it is not a question of substantiating the
expediency of implementing these measures, but of the ability
of management at all levels, from business managers to govern-
ment officials and civil servants, to meet the challenges of today.
The effectiveness of the implementation of management deci-
sions is determined by the use of modern technologies and tools
tested by those who precede in the implementation of Economy
4.0. First of all, it concerns information, management, and or-
ganizational technologies in all aspects. This applies not only to
the material management of these resources, but also the acqui-
sition of skills to use them in the most effective way, which de-
termines the adequacy of human, organizational resources,
structural and systemic decisions, in particular the implemen-
tation of information technology. In Ukrainian realities, the
introduction of information technology in the management of
enterprises often has signs of an unsystematic, eclectic process.
The introduction of modern technologies is accelerated by the
economic crisis, exacerbated by the military confrontation,
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which necessitates the formation of a rapid and effective re-
sponse of management at all levels to new risks in real time.
The introduction of modern technologies in the practice of
management is done step by step — often in response to an-
other urgent challenge of the regional or global market. In par-
ticular, the use of these information tools is intensified when
Ukrainian companies get access to the leading stock exchanges.
Literature review. Hutsaliuk, et al. [1] analyzed the forma-
tion of tools for effective management of enterprises by theo-
retical and functional approaches. Wang [2] studied approach-
es to management reform and proposed an innovative approach
to the formation of a modern model of enterprise economics
management based on the knowledge economy. Dobrova, et
al. [3] detailed the impact of innovation factors on the effec-
tiveness of reforming the management of energy sector enter-
prises. Belds, et al. [4] studied the features of small business
management and its relationship with the growth in economic
performance of these enterprises. Bogachevska and Alieksieie-
va [5] studied the fundamental components of information
tools for business management. Kwilinski, et al. [6] studied the
tools of enterprise management and their variability in modern
conditions. Orlova, et al. [7] proposed the structure of analyti-
cal support for enterprise development management and iden-
tified the indicators needed to substantiate management deci-
sions. Chukurna, et al. [8] applied the method for evaluating
the effectiveness of the enterprise management system by de-
fragmenting the control system into components. Revin [9] ap-
plied a situational cybernetic approach to the reorganization of
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enterprise management. Hanson [10] discusses in detail the
tools to increase the efficiency of public enterprise develop-
ment management. Nitsenko, et al. [11] presents a detailed
analytical review of tools and methods of effective management
decision-making. The analytical review by Wilson, et al. [12]
focuses on the formation of effective business models as a guar-
antee of effective management. Shtal, et al. [13] proposed a
formalized approach to the formation of effective management
decisions that would meet the requirements of the global mar-
ket. Bondarchuk, et al. [14] analyzed the features of the forma-
tion of effective management of mining companies using infor-
mation technology. Ivanov, et al. [15] studied aspects of man-
agement of mining enterprises in the conditions of formation of
Industry 4.0. Fernandez-Portillo, et al. [16] studied the role of
innovation management and communication of digital tech-
nologies and financial performance of the enterprise. Gomes,
et al. [17] proposed an indicative approach to the evaluation of
business models and management systems for manufacturing
enterprises. Potkany, et al. [18] studied the impact of quality
management on business performance using the example of
Slovak manufacturing enterprises. Alglawe et al and Koval, et
al. [19, 20] proposed an analytical approach to quality manage-
ment using system dynamics.

Unsolved aspects of the problem. The review of literature
sources indicates the considerable attention of scientists to the
formation of tools for effective management of industrial en-
terprises. At the same time, systemic approaches to the imple-
mentation of information and intellectual tools, the use of
which is typical for the transition to Economy 4.0 in various
sectors of Ukrainian industry, need further research. This pri-
marily applies to the mining industry, in particular, the pecu-
liarities of ensuring the appropriate level of competitiveness of
mining and processing plants. It would be appropriate to pay
special attention to the substantiation of the analysis of the ef-
fectiveness of the use of information tools by the financial and
economic indicators of specific enterprises

The purpose. To develop a structural and systematic ap-
proach to the effective use of information tools for industrial
enterprise management and to assess the level of influence of
the use of information technology on the growth in financial
and economic indicators applying the analysis of financial and
economic activities of the enterprise.

Methods. The results of the presented research were obtained
using general and special methods of cognition. Methods of
comparative analysis, content analysis, and logical generaliza-
tion were used to form the topic, purpose of research and critical
analysis of the existing collection of special scientific literature.

The method of scientific abstraction was used to develop
and identify stages of implementation of the structural scheme
of the use of information tools for industrial enterprise man-
agement. The analysis of the main factors of influence, direc-
tions of work of the enterprises directed on formation of effec-
tive result, was carried out using the methods of the analysis
and synthesis, induction and deduction. The analysis of finan-
cial and economic and production activities of the Pivnichnyi
Mining and Processing Plant was carried out using the method
of ascending from the abstract to the concrete.

Methods of quantitative and qualitative comparison and
the method of mathematical analysis were used to identify the
correlation of financial and economic indicators.

Results. Analysis of the use of information tools to influ-
ence the elements of industrial enterprise management indi-
cates the importance and indispensability of these tools in all
areas of work. It is the use of information tools that makes it
possible to effectively achieve this goal. Goal formation is the
task of strategic management of the enterprise. This can be a
specific operational goal, for example, increasing the energy ef-
ficiency of the enterprise to a specified value or a set of opera-
tional goals, the achievement of which leads to the realization
of a strategic goal. As an example, Fig. 1 shows the achieve-
ment of the goals “Growth in production” and “Growth in

product quality” on which the implementation of the strategic
management goal “Growth in profit” obviously depends.
Stages of using information tools by the elements of indus-
trial enterprise management are detailed in Fig. 1. Thus, after
the stage of research into the economic environment, analysis
of markets, activities of competitors and consumer needs,
comes the stage of modeling and forecasting. The result is the
development of a competitive strategy of the enterprise. The use
of information tools at this stage is unalterable. Then comes the
stage of choosing a set of methods for implementing this strat-
egy: economic, financial, organizational, production and their
specification to manage the activities of the enterprise. Previ-
ously, this stage was formed by the willful decisions of manage-
ment and its effectiveness depended on the managerial skills of
senior and middle management. Nowadays, the effectiveness of
management decisions at this stage is ensured by the use of de-
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Fig. 1. Block diagram of the use of information tools for indus-
trial enterprise management
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cision support systems and specialized information systems.
These systems guarantee the success of achieving the goals.

The analysis of the main factors that have formed the pre-
conditions for the operation of mining and processing plants
(hereinafter — MPP) in the domestic and world markets over the
past decade, were competitive factors: a significant level of com-
petition, in particular, powerful “big three” (Vale (Brazil), BHP
Billiton and Rio Tinto (Australia); significant volatility of de-
mand at the world market and its impact on the Ukrainian mar-
ket. To do this, companies had to ensure proper product quality;
to form an acceptable market price and ensure guaranteed deliv-
eries of products within the specified time. The policy of form-
ing a reliable nature of contractual relations with prompt re-
sponse to consumer needs, which ensured reliable work of infor-
mation and analytical departments in forecasting market trends,
provided growth in production and increase in MPP profits.

The defining direction of the organization of MPP was the
rapid response to projected changes in demand at regional
markets and maneuvering to ensure reorientation from mar-
kets where demand for growing markets is declining. This cre-
ates the preconditions for guaranteeing sustainable production
volumes. In addition, the work in this direction is to expand
markets, enter new markets, strengthen positions in promising
and capacious markets. A good example of this is the activities
of the Pivnichnyi MPP (Table 1). According to an analytical
study — a quick maneuver in a short period of time guarantees
the stability of total sales.

To ensure the goal, the task is to form a positive image of a
reliable and financially stable business partner. To achieve the
related goal which is to increase the competitiveness of the enter-
prise, there are operational goals; reducing the cost of produc-
tion, increasing its quality, development of new technological
means of production of other types of raw materials that the mar-
ket will need, introduction of the appropriate range of forms of
payment to ensure convenience and the appropriate level of fi-
nancial comfort, creating attractive financial conditions for con-
sumers. Information tools for the management of industrial en-
terprises continue to play an increasingly important role in this.

The importance of increasing the efficiency of each of the
operational tasks with the use of information and intelligent
technologies determines the achievement of the overall goal.
Thus, an example of the approach to reducing the cost of pro-
duction of mining enterprises in the growing shortage of en-
ergy resources is the introduction of energy-saving technolo-
gies using the capabilities of intelligent information systems.

This is especially true of energy consumption of enterprises
with underground ore mining. The obstacles to increasing energy
efficiency so far have been: insufficient control of energy con-
sumption, lack of cost accounting for all their types; non-integra-
tion with production volumes in real time; inefficient use of orga-
nizational tools, financial incentives, technological optimization
of equipment, lack of information support for energy audit.

Experience shows that with a certain level of investment in

investment approaches to effective management decisions,
energy consumption is reduced several times, which helps re-
duce production costs.

As it is shown by the analysis of marginal financial and
economic indicators of the Pivnichnyi MPP (Fig. 2, Table 2)
after a period of significant fluctuations of these indicators in
2014—2017, the effective use of information support has formed
an effective management policy — EBITDA margin fluctuates
within interval 47.5—56 % (Table 2). These results are con-
firmed by the analysis of the dynamics of the main financial
and economic indicators of the Pivnichnyi MPP (Fig. 3).

It is not difficult to notice that the use of information tools
also provides the preconditions for the implementation of
Economy 4.0 for Ukrainian enterprises. That is, in general,
aimed at increasing the competitiveness of the country’s econ-
omy at the world market.

The first operational goals of MPP in this way are to re-
duce costs, in particular, by investing in energy efficiency, im-
proving product quality, technological upgrades to improve
product quality, strict adherence to contractual discipline to
implement a guaranteed sales policy.

In the last months of 2021, there was a significant increase
in demand for pellets relative to the level of 2020, accompa-
nied by a corresponding increase in the premium for pellets at
the world market. Premium increased by 110 % in Europe —
up to $62 per ton of product, and 160 % in the Chinese mar-
ket — up to $56 per ton of product. Forecasting such drastic
changes at the market allows making significant profits. Esti-
mation of the level of profit makes it possible to assess the
level of expediency of investments in software, information
systems and the formation of the appropriate level of staffing of
information and analytical services. It also provides an oppor-
tunity to assess the rapid return on investment in intellectual
capital and information resources. Together, this illustrates
the opportunities and ways to generate revenue from the im-
plementation of Economics 4.0 approaches.

----- Netincome
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Financial and economic indicators, %
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Fig. 2. Marginal financial indicators of the Pivnichnyi MPP, %

modern energy efficient equipment and integrated use of in- Table 2
formation tools, combining technical and technological ap- Dynamics of financial indicators of the Pivnichnyi MPP,
proaches with organizational, motivational, marketing and $ million
Indexes
Table 1 N .
[}
Change in the share of markets in sales of Pivnichnyi MPP, % Years g &{ g | w58 g g g ‘0\: 5 5:
%= = |HE | £§5 £ 5 5
Countries 2020 | 2021 | 2021/2020 S E E|%E| SE | 58 E 2
Ukraine 34 | 33 | 19706 e | We | O » | ZE |WE
EU countries 7 1 28 | 11647 2014 | 1,056.4 | 5757 | 883 | 129.9 123 | 545
Countries of the Middle East and 3 7 12333 2015 | 6114 | 2213 | 499 | 556 | 91 | 362
North Africa 2016 590.1 285.5 40.7 141.1 23.9 48.4
Asian countries 45 30 166.7 2017 875.3 466,9 62.5 292.9 33.5 53.3
North American countries 1 1 ~ 2018 960 456 113 302 31.46 47.5
Other countries 0 1 1 100.0 2019 1,101 619 156 309 28.1 56.2
Total 100 | 100 - 2020 893 432 48.4 161 18.0 48.4
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Fig. 3. Financial and economic indicators of the Pivnichnyi
MPP, $ million

To assess the effectiveness of the use of information tools, it
is proposed to use the indicator € — the effectiveness of invest-
ments in information tools. Optimization of the use of informa-
tion tools is carried out using the following analytical approach

0])18:f(6i),

where G, is a vector of correlation coefficients of costs for in-
formation tools and i = 1, 2, 3,... financial and economic re-
sults in the enterprise activity indexed by value.

For example, a characteristic feature of the financial and
economic reporting indicators of the Pivnichnyi MPP (Ta-
ble 3) is the significant growth of intangible assets since 2017,
including the cost of patents and licenses, software, explora-
tion and evaluation assets. Intangible assets are becoming sig-
nificant in size and, as an analytical study shows, their increase
is accompanied by an increase in gross profit with relatively
stable production volumes in physical terms (Table 4).

Studies on financial and economic indicators demonstrate
a significant correlation in the entire studied time interval of
the net book value of intangible assets of the Pivnichnyi MPP
(Table 3) with gross profit — a correlation coefficient of 0.976;
with fixed assets — the correlation coefficient is smaller but sig-
nificant — 0.47; with administrative costs — 0.836; with sales
(Table 2) — 0.537; with the indicator Net income — 0.7987;
with CAPEX indicator — 0.67; with EBITDA (Table 2) it is
also smaller but significant — 0.4.

This confirms the growing importance of intangible assets
for the enterprise, information tools in production processes
for the implementation of the approaches of Economics 4.0,
the importance of intelligent tools for managing economic

processes, even in mining, which has traditionally been con-
sidered far from modern information technology.

On the other hand, this refutes the thesis of a “gap in func-
tion” between the systems of obtaining and capitalizing knowl-
edge. Intellectualization of all aspects of the production enter-
prise sometimes indirectly, sometimes directly brings divi-
dends, investment in information and analytical support, as it
was proved by the analysis of the practical activities of the min-
ing and processing enterprise and also brings profit.

Conclusions. The analysis of the use of information tools to
influence the elements of industrial enterprise management al-
lowed stratifying their impact and forming a structural scheme
of effective use of information tools for industrial enterprise
management. This is useful both from a scientific point of view,
in particular for a comparative analysis of the use of information
and intelligent systems in enterprises, and from a practical point
of view — for the implementation of such systems in production.

The analysis of the main factors that created the precondi-
tions for sustainable development of mining and processing
plants, allowed identifying factors of external influences on
them and identifying key factors for building the competitive-
ness of enterprises in adapting to the challenges of Econo-
my 4.0: ensuring proper product quality; formation of an ac-
ceptable market price and ensuring the supply of products to
consumers in a timely manner. Sustainable formation of reli-
able nature of contractual relations with prompt response to
consumer needs, provided by effective forecasting of market
trends by information-analytical systems to support manage-
ment decisions, guarantees growth of production and increase
profits of MPP. This is proved by the analysis of the maneuver
in the volume of sales of Pivnichnyi MPP products at regional
markets. The effectiveness of the use of information tools to
achieve operational goals — reducing the cost of production,
increasing energy efficiency of production — is also analyzed.

It is proved that with the right level of investment in mod-
ern energy efficient equipment and integrated application of
information tools as a result of combining technical and tech-
nological approaches with organizational, motivational, mar-
keting and investment approaches to effective management
decisions, energy consumption is reduced several times, which
helps reduce production costs.

Using the economic analysis of financial and economic
indicators of the Pivnichnyi MPP and the application of ana-
Iytical correlation analysis, a significant correlation depen-
dence of the results of the Pivnichnyi MPP on the cost of in-
formation tools was established.

Table 3
Indicators of financial and economic reporting of the Pivnichnyi MPP, $ million
Ind Years
neexes 2014 2015 2016 2017 2018 2019 2020
Equity 1809 357.0 | 1083477.0 | 1162678.0 901 935.5 1126 380.0 | 31762307 754 463.3
The cost of fixed assets 1057073 624 146.3 529 389.5 520 145.5 521 117.7 559 917.0 643 218.1
Long-term liabilities 250 207.2 87 438.72 745 206.7 693 845.5 70 330.43 134 203.3 141 262.5
Current liabilities 46 435.94 5566.85 228 329.1 808 730.0 872 597.4 839 304.5 539424.2
Gross profit 399 987.2 139 043.6 210 410.5 444 570.5 455 844.8 488 031.3 407 485.7
Administrative expenses 5906.65 4505.93 4011.01 4545.72 6643.69 5930.91 6614.55
Selling expenses 83296.29 89 164.72 31 883.01 30 638.86 120 001.5 94 412.99 119 475.2
Intangible assets (net book value) 125.89 256.58 201.97 9214.89 8765.42 9070.08 8310.09
Table 4
Dynamics of production volumes of Pivnichnyi MPP by types of products, million tons
Production volum Years
oduction volumes 2014 2015 2016 2017 2018 2019 2020
Concentrate 13,421 13,152 11,637 11,365 10,755 12,010 12,650
Pellets 8,634 7,690 8,882 7,420 8,495 8,010 6,500
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Meta. Po3poOUTH CTPYKTYPHO-CUCTEMHMIA ITaXid st
e(PeKTMBHOTO BUKOPHUCTAHHSA iH(MOpMaLiiTHNX iHCTPYMEHTIB
YMpaBJIiHHS TPOMUCTIOBUM MiATIPUEMCTBOM.

Metoauka. Pe3ynbraTy nmpencTaBaeHOro HayKOBOTO 10-
CJIKEHHST OTPUMaHi 32 BUKOPUCTAHHS 3arajlbHUX i creLi-
aJbHMUX METOIB Ii3HAHHS (METOIM MOPiBHSJIBHOTO aHaIi3y,
KOHTEHT-aHaJli3y, JIOTiYHOTO y3arajJlbHeHHsI, METOJ HayKo-
BOro abcTparyBaHHSI, METOIU aHaJi3y ¥ CUHTe3y, iHAYKIIii Ta
NeayKIIil, METOAM KiJIbKiCHOTO Ta SIKICHOTO ITOPiBHSIHHSI, Me-
TOIl MATEMATHUYHOTO aHATI3y).

PesyabraT. Po3po6sieHO CTPYKTYpHO-CUCTEMHUIA MiaXin
IJIST BUKOPUCTaHHS iH(GOpMAaIilHUX iHCTPYMEHTIB YIIpaB-
JIiIHHS TPOMUCIOBUM TiAMPUEMCTBOM. 3a BUKOPUCTAHHS
KOMIUIEKCHOTO aHaji3y (hiHaHCOBO-€KOHOMIYHOI AisIbHOCTI
MiAMPUEMCTBA BCTAHOBJIEHA BUCOKA 3HAYYIIICTh i pe3yJibTa-
TUBHICTb YNPOBAXKEeHHS iH(popMaliiitHux TexHosoriit Exo-
HoMikM 4.0 11s1 36inblIeHHS eDEeKTUBHOCTI YIpaBliHChKUX
pillieHb 1100 3a0e3MeYeHHsT HaJIeXKHOTO PiBHS (hiHAaHCOBO-
€KOHOMIYHMX TIOKa3HUKIB MiAMPUEMCTB TipHUYOI Tajy3i.
[oBeneHo, 1110 3a HAJIEXKHOTO PiBHS KAIiTAJIOBKIANEHb y CY-
yacHe eHeproehekTUBHe 00alHAHHS Ta KOMIUIEKCHOTO 3a-
CTOCYBaHHS iH(opMaIlifHIX iIHCTPYMEHTIB, Y pe3yJIbTaTi 1o-
€IHAHHSI TEXHIYHMX i TEXHOJIOTIYHMX MiJIXOIiB 3 OpraHi3a-
LHiTHUMU, MOTUBALITHUMU, MapKeTUHTOBUMH Ta iHBECTH-
HitHUMU Tinxogamu 10 ¢hoOpMyBaHHS €(PEeKTUBHMX yMpaB-
JIIHCBKMX PillIeHb, MOJIIMIIYIOThCSI TOKA3HUKM eHepro3oepe-
>KEHHSI BAPOOHUIITBA, 3MEHIIYEThCS COOIBAPTICTh MPOAYKILii.

Haykopa HoBm3Ha. Po3pobieHa cTpykTypHa cxeMa edek-
TUBHOTO 3aisIHHS iHDOpMaIliiiHUX IHCTPYMEHTIB [IJ1s1 yIpaB-
JIIHHS TIPOMUCIIOBUM TrinmpreMctBoM Lle mo3Bonmiio mposec-
TU CYBOPMI HAYKOBUIA aHaJTi3 3aCTOCYBAaHHS BKa3aHUX iHCTPY-
MEHTIB, CTpaTU(diKyBaTH IiX €TaIlHiCTh, BUIUIMTH HaNpsMU
YIPaBIiHCHKOTO BIIMBY HA BUPOOHMYi, EKOHOMiYHi Ta (hiHaH-
COBi CTOPOHM AiSUTLHOCTI MianpueMcTBa. BcraHoB/IeHa BUCOKa
KopeJisiliiiHa 3aJIeXXHICTh (hiHAHCOBO-EKOHOMiYHMX MOKA3HU-
KiB MiAMPUEMCTBA Bill BEIMUYMHU HEMaTepiaIbHUX aKTUBIB, 30-
KpeMa iHhopMalliiiHO-aHATITHYHOTO TPU3HAYEHHSI.

IIpakTuna 3HayumicTb. [losisirae B MOXJIMBOCTI BUKO-
PUCTaHHSI pe3y/IbTaTiB MPOBENEHOIO NOCTIIKEHHS UISl Hay-
KOBMX PO3pO0O0K i MpakTUYHOI AisuibHOCTI. JloBeaeHa noLijib-
HiCTb BUKOPUCTaHHS iHDOPMaLliiiHUX iIHCTPYMEHTIB Y MpaK-
TUYHI DisUTbHOCTI TipHUYMX MiAMPUEMCTB, BKa3aHi MOPSIIOK,
eTanu i HanmpsIMU BIPOBAIXKEHHST BKa3aHUX iHCTPYMEHTIB.
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xa 4.0, ginancoeo-ekoHoOMIuHI pe3yrbmamu, cUCMeMHUil nio-
Xi0, KopeasyiiHuil aHaniz, eipHuua 2any3v
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