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FACTOR ANALYSIS OF ASSESSMENT OF THE ECONOMIC POTENTIAL
OF MINING COMPANIES

Purpose. Development and testing of the application of factor analysis to assess the economic potential of mining companies.

Methodology. In the course of the scientific research, the authors used general scientific and special methods of cognition, such
as analysis — for a critical assessment of the possibility of applying factor analysis; logical generalization — for the structural com-
ponents of the assessment of the economic potential of mining companies; quantitative and qualitative comparisons — to highlight
the results of factor analysis; scientific abstraction and systematization — for setting out proposals regarding the implementation of
the use of factor analysis to assess the economic potential of mining companies.

Findings. In the course of the research, an assessment of the economic potential of mining companies was carried out and
proposals were offered regarding the possibility of using factor analysis during such an assessment. The authors have formed meth-
odological principles for assessing the value of the economic potential of project participants and developed a typification of op-
tions for the formation of economic potential.

Originality. In the course of the study, the authors selected and systematized the factors affecting the size of the formed eco-
nomic potential of mining companies. The results of an expert assessment of the impact of factors on the size of the economic
potential are presented. The authors also proposed a criterion for an integrated assessment of the influence of factors characteriz-
ing both quantitative and qualitative aspects of the process of forming the economic potential of project participants.

Practical value. The results of the study can be used by practitioners, scientists, and civil servants (the Ministry of Education
and Science of Ukraine and its structural subdivisions, local self-government bodies in the field of education and science) for the
development of further prospects. Establishing ties with educational and research organizations, high-tech companies, as well as
with government agencies will allow for effective exchange of experience, adaptation of educational programs, and development of

skills in the application of factor analysis to assess the economic potential of mining companies.
Keywords: factor analysis, the economic potential of the company, analysis, mining companies

Introduction. For modern civilization the mining industry
is one of the key resources in the technical system of life sup-
port and a global commodity in the international trade system.
It is extremely difficult to overestimate the role of the mining
industry in the life of modern society.

The direction in which the world market of the mining in-
dustry is moving nowadays has an impact on the world econo-
my, determines the pace of development, contributes to eco-
nomic growth or causes the onset of recession. These trends
largely determine the course of economic development of each
individual country. Moreover, this market has turned into a
kind of political arena, the dominance in which makes it pos-
sible to conduct the foreign policy of many countries.

Maintaining a high level of mining volumes requires time-
ly renewal and replenishment of the mineral-raw material
base, and a significant area has been created in the country for
this, since there is a sufficient number of explored prospective
deposits that can be included in the development.

However, the development of a new deposit is associated
with the need for significant capital investments in the devel-
opment of both the production itself and the territorial infra-
structure, and it may be economically impractical for the
mining business without state support in this area. That is
why state structures are assigned an important role in the
implementation of projects for the creation of new mining
centers.
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It should also be noted that the creation of such centers
will lead to the development of other types of industrial and
economic activity in the territory of their location, which will
undoubtedly affect the increase in the economic growth of the
region.

Therefore, the search for mutually beneficial ways of inter-
action between the state and the mining business in the imple-
mentation of projects for the development of promising de-
posits will be of crucial importance.

Literature review. The work of such scientists as Liashen-
ko V.1., Volkov V., Osadcha N.V., Horoshkova L., Haliasovs-
ka O.V., Shatska Z.la., Artiukh T.M., Hanziuk T.D., Fe-
dii V. V., Hryhorenko 1.V., and others is devoted to the prob-
lems of researching the economic aspects of the mining indus-
try, including in terms of export and import.

Academic economists Volkov V., Horoshkova L. in their
writings stated that Ukraine has a considerable supply of min-
eral resources of non-metallic minerals. According to their
characteristics, these resources meet the standards of suitabil-
ity for use and have the appropriate composition and techno-
logical properties for use in various industries of Ukraine and
the world [1].

Shatska Z. and Hanziuk T. note that “today the mining
industry is a branch of international specialization. Among the
world’s leading countries, the largest mining countries are the
USA, Canada, Australia, the Republic of South Africa and
China. Among the developing countries, India, Indonesia,
Congo, Zambia, Brazil, Mexico, Venezuela, and Chile should
be mentioned. Developing countries are suppliers of mineral
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raw materials for industrially developed countries. In these
countries, raw materials are extracted in an amount that is sev-
eral times higher than their internal needs, therefore a signifi-
cant amount of extracted raw materials is exported” [2].

Artiukh T., Fedii V., Hryhorenko I. note that the negative
state of own production is caused by:

1) depletion of reliable oil reserves;

2) difficult accessibility to the development of deposits, be-
cause about 75 % of reserves are located at a depth of more
than 2.5 km;

3) technical backwardness;

4) insufficient volumes of exploratory drilling;

5) delays in the search and development of new deposits,
in particular in the shelf area of the Black and Azov seas [3].

Liashenko V., Osadcha N. and Haliasovska O. note that
“both for the development of the mining industry and to en-
sure the interests of the people of Ukraine as the owners of the
subsoil, it is proposed to introduce a number of measures to
improve regulatory mechanisms and develop financial and
regulatory regimes for stimulating the use of subsoil, namely:

- involvement of new investments in the mining and met-
allurgical industries;

- work with mineral and raw-material resources should be
carried out at a deeper level;

- ensuring the necessary balance between the extraction of
minerals and the reproduction of the mineral-raw material
base” [4, 5].

The following scientists were engaged in the study on the
problems of assessing the economic potential: Vaskivska K.,
Lozinska L., Halimuk Yu., who note in their work that the en-
terprise can and should strive for the formation and continu-
ous development of its economic potential. This development
is possible under appropriate socio-economic and market
conditions. The economic potential should be directed to
strengthening competitive market positions, the following fac-
tors of success can be noted as fundamental: knowledge, skills,
mobility, modern technologies, a widely developed marketing
component, mixed types of production, a wide range of avail-
able products [6].

Scientist Shkromida N. carried out a complex combined as-
sessment of the components of economic potential, which
forms reliable information about the state of production enter-
prises, and indicated that it is necessary to determine the factors
that caused the changes and eliminate them for the future [7].

Bieloborodova M. and Shapoval V. in their works consider
integrated production systems that have high economic poten-
tial with small volumes of production. The authors character-
ized the effectiveness of the introduction of the integration of
production systems, under the condition of a change in indi-
rect costs decreasingly [8].

Azhaman 1., Hronska M., Pushchina N. proposed the use
of the method of income capitalization during the assessment
of the actual value of the enterprise. According to the authors,
the application of the above methodology will provide an op-
portunity for the enterprise to actually assess its capabilities.
Also, on the basis of this methodology and the results obtained
after application, enterprises will be able to develop and imple-
ment appropriate measures aimed at increasing the economic
potential of the enterprise [9].

The authors Masiuk Yu., Kachur V. draw a parallel be-
tween the economic potential and the business activity of the
enterprise. The following classification features of business ac-
tivity were noted:

- the scope of activity;

- the content of objects to be evaluated;

- a stage of the life cycle of the enterprise;

- the degree of relation to the economic entity;

- a branch of business activity;

- analyzed time period;

- the scale of planning;

- the degree of reality;

- orientation;

- the level of business activity [10].

Scientists Zhuvahina I., Kohutenko K. in their writings
proposed the following definition of the “economic potential
of'the enterprise”, which consists in the possibility of the com-
bined resources used at the enterprise and available competen-
cies to achieve results for interested parties using business pro-
cesses. The structure of the economic potential is revealed and
the classification is provided according to classification fea-
tures and types of potential manifestations [11].

Kobets S., Vashchenko O. in their work revealed a me-
thodical approach to the comprehensive assessment of the
economic potential of the enterprise. This methodical ap-
proach consists in the availability of public reporting, the uni-
versality of application and makes it possible to obtain quanti-
tative estimates [12].

Applying a methodical approach in the practical activity of
the enterprise, one should take into account the mandatory
implementation of six stages:

1) selection of structural components of the economic po-
tential of the assessed enterprise;

2) selection of indicators that meet their characteristics
and can be attributed to the economic potential of the evalu-
ated enterprise;

3) formulation of the number of points for the relevant in-
dicators of the components of the economic potential of the
assessed enterprise;

4) determination of the sum of points for each structural
component of the economic potential of the assessed enter-
prise;

5) calculation of a comprehensive indicator of the eco-
nomic potential of the evaluated enterprise by calculating
points for all components;

6) documentation of a complex indicator of the economic
potential of the analyzed enterprise [12].

Questions related to the economic potential of companies
have always occupied a special place among scientists’ and
economists’ research interests and have been the subject of
constant discussions. However, market relations require adap-
tation of the assessment of the economic potential of produc-
tion companies.

Unsolved aspects of the problem. The scientific achieve-
ments of the scientists listed above are important for the forma-
tion of theoretical foundations and practical application of the
assessment of the economic potential of mining companies.

However, the issues of a comprehensive analysis using
various methods and components that can affect the final re-
sults of the companies’ operation remain open.

The purpose of the article is to develop and test the use of
factor analysis to assess the economic potential of mining
companies.

Methods. In the course of the scientific research, the au-
thors used a number of general scientific and special methods
of cognition, such as:

- analysis and logical generalization — for the structural
components of the assessment of the economic potential of
mining companies;

- quantitative and qualitative comparisons — to highlight
the results of factor analysis;

- scientific abstraction and systematization — for setting
out proposals regarding the implementation of factor analysis
for the assessment of economic potential.

Results. Economic potential includes production, natural,
scientific-technological and socio-cultural components, and
as a result, is a generalizing indicator. The size of the econom-
ic potential can be determined by the volume, degree of per-
fection, scale and structure of productive forces.

Economic potential is a broad concept, and its assessment
should be understood as the result of determining and analyz-
ing the qualitative and quantitative characteristics of the man-
aged entity, as well as the management process itself.
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The evaluation of the economic potential of the enterprise
is understood as a process of determining and analyzing the
qualitative and quantitative characteristics of the evaluated en-
terprise.

In order to assess the significance of mining and geologi-
cal, production, climatic, investment, economic, ecological,
regional and other spheres and branches of influence on the
value of economic potential, the possibility of applying factor
analysis was considered in the paper.

When considering the role of various spheres and regions
affecting the economic potential of mining companies, factor
analysis as a research method is a modern universal tool for
comprehensive study on various conditions and objects of the
studied area. When applying factor analysis, it is possible to
identify hidden peculiarities that characterize existing rela-
tionships between the variables being studied.

In order to establish the most significant factors and their
structure, the method of components was used, the essence of
which is related to the establishment of groups of factors that
are not correlated with each other, which at the same time
have the most significant effect on the amount of economic
potential of various types of mining companies.

Another significant feature of the method of principal
components is its ability to reduce the number of analyzed fac-
tors, based on the possibility of selecting only those factors
that carry the largest amount of information necessary for the
interpretation of research results.

The described toolkit was used when considering different
components of the influence of different groups of factors on
the value of different types of economic potential of mining
companies. At the same time, the following was achieved:

1. Conducting studies on the factor structure.

2. Study on quantitative significance of factors in groups.

Conducting research on the assessment of the degree of
influence of various factors on the value of various types of
economic potential is implemented in the following sequence.

The conditions for factor analysis were verified:

- possibilities of their quantitative assessment;

- sufficient number of observations;

- homogeneity of the formed groups of factors;

- symmetry of distribution of factors.

In order to carry out the procedure for researching the
closeness of the influence of factors on the value of various
types of economic potential of mining companies, a differenti-
ated assessment of factors by sources (areas) of their origin was
applied. An analysis of groups of factors that have the most
significant impact on the amount of economic potential of
various types was performed [13, 14].

When conducting a factor analysis, ten qualitatively differ-
ent types of factors were identified, which to varying degrees
affect the value of different types:

The first category includes geological factors: thickness of
the formation, depth of occurrence, quality of coal.

The second category — factors characterizing mining and
technological conditions: development method, mining ca-
pacity.

The third category — factors characterizing the level
(depth) of mining complexity: coal beneficiation, coal pro-
cessing.

The fourth category — climatic conditions: mild, moderate,
extreme.

The fifth category is the investment climate: stable, unstable.

The sixth — the state of market demand: stable, unstable,
decreasing.

The seventh category — economic factors: competitiveness,
profitability of extraction, sustainability of development.

The eighth category — environmental factors: the level of
water pollution, the level of air pollution; the level of pollution
of the earth’s surface.

The ninth category — factors characterizing saturation with
competitive reserves of mineral raw materials: high, medium, low.

The tenth category — factors characterizing the possibility
of creating new types of economic activity in the adjacent ter-
ritories in the future: high, medium, low.

As a result of the analysis, the peculiarities of the direc-
tionality of influencing factors, three possible groups of influ-
ence were revealed (Table 1).

The first type of factors — there are factors whose nature of
influence on the economic potential of mining companies is
presented in the form of a comparative assessment in relation
to some parameters averaged over the coal industry.

The second type of factors — factors whose nature of influ-
ence on the value of the economic potential is presented as the
inclusion or exclusion of some components of production.

The third type of factors are factors whose nature of influ-
ence on the economic potential is based on the selection and
assessment of one of the possible states of the elements of the
external environment.

To carry out the procedure for establishing quantitative esti-
mates of the degree of influence of the factors presented above on
the economic potential of mining companies, the method of ex-
pert assessments was used (50 experts in this field were involved).

At the same time, the purpose of conducting expert evalua-
tions involving the implementation of logical and mathematical
procedures was to obtain generalized information from special-
ists, intended for the search and formation of rational solutions.

Thus, on the basis of the opinion of 50 members of the
expert group, an assessment of the influence of factors on the
effectiveness of decisions regarding the choice of an option for
the formation of the economic potential of mining companies
was carried out.

Currently, the methods of expert evaluation of experts’
opinions consist in the desire to identify information individu-
ally from each of the interviewed specialists. At the same time,
the ultimate goal of such methods is to obtain final data based
on the quantitative processing of assessments of all experts in-
volved in the survey.

Among such methods, the “Delphi” method is one of the
most common and proven methods of expert evaluations.

The advantage of the methods of expert evaluations is their
relative speed, flexibility and independence from various influ-
ences and orientations and opinions that have developed or are
being formed.

Table 1

The nature of the influence of the identified types of factors
on the economic potential of mining companies of Ukraine

Characteristics of analyzed types of Type of influence factors

factors wp» wy» wg»

1. Geological + — -

2. Mining and technological + — -

3. Complexity of production — +

4. State of the climate — -

5. Investment climate — -

6. Market demand — — +

7. Economic + - -

8. Ecological

9. Saturation of the region with — - +
competitive reserves of mineral resources

10. The need of the surrounding — - +
territories for the development of
economic activity
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The most significant disadvantages of expert assessment
methods include a rather high risk of subjectivity associated with
the possibility of limited knowledge of at least one of the experts.

The methods of expert assessment are based on the use of
a questionnaire survey of experts, in compliance with the rules
for the protection of information from survey participants and
its anonymity [15, 16].

The following steps were taken to apply the expert evalua-
tion method:

1. An anonymous individual survey of experts was con-
ducted using a questionnaire. The invited experts provided an-
swers to the questions set out in the questionnaire. After that,
the results of the questionnaire were processed and the collec-
tive opinion of the group of experts was reflected in the rele-
vant documents.

2. The results of the questionnaire were communicated to
the experts, and they were offered the assigned evaluations
with arguments for the reasons for their disagreement with the
collective judgment.

New estimates are processed again, and the transition to
the next stage is carried out. Practice shows that after a number
of stages, experts’ answers stabilize.

The advantage of the Delphi method is the use of feedback
during the survey, which significantly increases the objectivity
of expert assessments [17, 18].

However, this method requires considerable time to im-
plement the entire multi-stage procedure.

The basic steps of the expert evaluation procedure are:

- organization of the procedure for experts’ work;

- the choice of the method for obtaining information from
experts and the technology of its processing;

- the procedure for searching and selecting experts, pre-
paring the form and content of questionnaires;

- conducting an interactive expert survey of specialists;

- implementation of technologies for evaluating informa-
tion presented in questionnaires;

- preparation of final decisions based on the study of ques-
tionnaires;

- preparation of the arrangement based on the results of
the examination.

To carry out an expert assessment of the degree of influ-
ence of the above factors on the economic potential of mining
companies, an expert survey of the following specialists was
conducted:

- mining;

- business;

- management;

- construction;

- science;

- ecology;

- economics.

Three levels of influence of factors are used as a basis for
conducting assessments, where:

1 is extremely negative influence of the factor;

10 is extremely positive influence of the factor.

The results of the expert assessment of the influence (of
each of the ranges of values described above) of the factors on
the value of the economic potential are presented in Table 2.

As a result of the conducted research, it was established
that the economic potential of mining companies is affected by
different factors that characterize both quantitative and quali-
tative parameters.

None of the factors received the maximum average score
from the experts. In general, the grades range from 5 to 6.

As evidenced by the obtained average values of expert as-
sessments (Table 2), the formation of the economic potential
of mining companies is most influenced by geological factors
(in terms of reservoir capacity and coal quality), climatic con-
ditions, environmental factors (level of water, air, land pollu-
tion) and saturation of the region with competitive reserves of
mineral and raw material resources.

Table 2

Assessments of experts regarding the possibility of forming
the economic potential of mining companies

Characteristics of factors Average value

1. Geological:

Formation capacity:

- above average 8
- below average 5
Depth of occurrence:

- more than average 4
- less than average 5
Coal quality:

- above average 7
- below average 6

2. Mining and technological conditions:

Development method:

- open 6
- underground 4
Mining capacity:

- above average 6
- below average 5

3. The complexity of production includes the creation of:

Prepared coal:

- yes 6
- no 4
Coal processing:

- yes 6
- no 5

4. Climatic conditions:

- soft 6
- moderate 5
- extreme 4

5. Investment climate:

- stable 5

- unstable 4
6. Market demand:

- stable 6

- unstable 4

- decreasing 3

7. Economical:

- competitiveness 6
- profitability of extraction 5
- sustainability of development 4

8. Ecological:

- level of water pollution 5
- air pollution level 4
- level of land pollution 6

9. Saturation of the region with competitive reserves of mineral and
raw material resources:

- high 6
- average 5
- low 4

10. The need of the surrounding territories for the development of
economic activity:

- high 5
- average 4
- low 6

Conclusions. Identified and systematized factors signifi-
cantly affect the economic potential of mining companies.

Methodological principles for assessing the economic po-
tential of the participants have been formed.
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The results of an expert assessment of the influence of fac-
tors in terms of geological and mining-technological condi-
tions, the complexity of mining, climatic conditions, invest-
ment climate and market demand, economic and environ-
mental factors, saturation of the region with competitive re-
serves of mineral and raw materials and the needs of adjacent
territories in the development of economic activity are given.

A criterion for integrated assessment of the impact of fac-
tors characterizing both quantitative and qualitative aspects of
the process is proposed.
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0OyJ10 BUKOPUCTAHO 3arajJbHOHAYKOBI Ta CreliajJbHi MEeTOau
Mi3HaHHS, TaKi SIK: aHaIi3 — 1JIsI KPUTUYHOI OLIIHKU MOXKJTU-
BOCTi 3aCTOCYBaHHS (haKTOPHOIO aHaIi3y; JIOTiYHe y3arajib-
HEHHSI — IIJIs1 CTPYKTYPHUX CKJIAJIOBUX OI[iIHKY €KOHOMIYHOTO
MOTEeH1IiaTy ripHMYOA00YBHUX KOMIIAHIli; KiJIbKiCHI Ta SIKiCHi
TIOPiBHSIHHSI — JIJIST BUCBITJIEHHSI PE3YJIbTATiB 3aCTOCYBaHHS
¢hakTOpHOrO aHaMI3Yy 151 OLIIHKM; HayKoBa abCTpaKllis i cuc-
TeMaTU3allist — I BUKJIaIeHHS TIPOTIO3UIIiif y YaCTHHI BITPO-
BaJl>KEHHSI 3aCTOCYBaHHSI (DAKTOPHOrO aHaji3y s OLIHKU
€KOHOMIUYHOTO MOTeH1IiaJly TipHUY0100YBHUX KOMITaHi.

PesyabraTu. Y npoueci 1ocaiikeHHs MpoBeAeHa OLliHKa
€KOHOMIYHOTO MOTeHIiaTy ripHUY0100yBHUX KOMITaHi i Ha-
JIaHi MPOITO3ULIiT 111010 MOXKJIMBOCTI BUKOPUCTAHHS (haKTOpP-
HOTO aHaJli3y Mil yac BUKOHAHHSI TaKoi OLLiIHKU. ABTOpaMu
chopMOBaHi METOAMYHI 3aCaAM OLIIHKY BEJIMYMHU EKOHOMiU-
HOTO MOTeHLiay YYaCHUKIB MPOEKTiB i po3pobsieHa TuItiza-
Lis1 BapiaHTiB (h)OpPMYBaHHSI EKOHOMiIYHOTO IMOTEHIIIay.

HayxoBa HOBU3HA. Y XOJ1i 1OCITIIXKEHHS aBTOpaMU 3pO0JIeHi
BUOIp i crcTemaru3zallist (pakTopiB, 1110 BILUIMBAIOTh HA BEINYM-
Hy (DOPMOBAaHUX €KOHOMIYHUX IMOTEHIIIaIiB il YaC OCBOEHHS
MepCIeKTUBHUX BYTUIbHUX pomoBull. HaBeneHi pesyibraTu
€KCIePTHOI OL[iHKY BIUIUMBY (DaKTOPiB HA BEJIMYMHY EKOHOMIU-
HOTO MOTEeHLialy OCBOEHHS 1IMX POAOBHUIL. Takoxk aBTOpaMu
3aIPOIIOHOBAHO KPUTEpilt iIHTerpOBaHOI OLIIHKK BILIMBY (DaK-
TOpIB, 1110 XapaKTEePU3YIOTh SIK KiJIbKICHi, TaK i SIKICHi CTOPOHM
npouecy (popMyBaHHSI EKOHOMIYHOTO TTOTEHIIiay YYaCHUKIB
MPOEKTY OCBOEHHSI EPCHIEKTUBHOIO BYTLIbBHOTO POJOBUIIIA.

IIpakTiyna 3HauymmicTs. Pe3ynbratv AOCTIIKEHHS MO-
XKYTb OyTM BUKOPUCTaHi MpakTUKaMH, HAYKOBLSIMM, AEp-
XKaBHUMM CJIy>KO00BLsIMUA (MiHicTepCTBO OCBITU 1 HayKud
YkpaiHu Ta Horo CTpyKTypHi MiAPO3AiiN, OpraHU MiCLIEBOTrO
CaMOBPSITYBaHHSI B Taly3i OCBITM Ta HAYKW) JJISI PO3BUTKY
MOJAJIBIINX MEPCIEeKTUB. BcTaHOBIEHHS 3B S13KiB i3 OCBITHI-
MM f TOCHIAHULUBKUMM OpraHi3allisiMu, BUCOKOTEXHOJIOTiU-
HMMU KOMITaHisIMU, @ TAKOX 3 OpraHaMU I€P>KaBHOT'O YIpaB-
JIIHHA JTO3BOJINTh €(EKTUBHO OOMIHIOBATHCSI TOCBIIOM,
ajarnTyBaTH OCBITHI MporpaMu i1 po3BMBaTH HAaBUUKU 3aCTO-
cyBaHHSI (DaKTOPHOTO aHaJli3y /Il OLIIHKM €KOHOMiYHOTO
MOTeH1ialy BUIOOYBHUX KOMITaHi.
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