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ECO-ORIENTED MANAGEMENT OF MANUFACTURING AND SUPPLY
ACTIVITY OF MANGANESE ORE RAW MATERIALS SUPPLIER

Purpose. Theoretical substantiation of the principles and recommendations development as for the development
of manganese ore products of domestic mining companies’ competitiveness on the basis of the application of the
ecologically-oriented approach to management of their production and sales activities. Substantiation of the me-
thodical approach to the estimation of the impact of the level of implementation of environmental protection pro-
grams of the mining enterprise on the formation of the technological cost of its products, which is the basis of its
successful advancement in the market.

Methodology. The following methods were used in the course of the research: the method of theoretical general-
ization and systematization (for determining the peculiarities of the formation of competitiveness of domestic pro-
ducers of manganese raw materials, depicting the main tendencies in the development of the manganese market,
defining the directions of implementation of the ecologically-oriented management of production activities of the
mining enterprise), the statistical method (for displaying indicators that characterize the production activity of enter-
prises producing manganese ore), the analytical method (for definition of the factors affecting the competitiveness of
manganese ore from local producers).

Findings. A methodical approach to the formation of the competitiveness of the mining company products is pro-
posed on the basis of the conducted research based on the introduction of ecologically-oriented management of its
production activities, taking into account the environmental consequences of the development of the deposit and the
costs associated with them, in determining sales volumes and components of pricing of manganese ore products.

Originality. A methodical approach to the formation of the mining company products competitiveness is proposed
based on the introduction of the ecological-oriented system of its production and sales activities management, which
implies significant impact of the level of environmental protection programs implementation of the enterprise and
measures for more rational development of the ore deposit to reduce the technological cost of production as a key
factor in the formation of demand for manganese ore raw materials at the domestic and foreign markets.

Practical value. The obtained results are aimed at improving the methodological bases of the mining company
competitiveness management with the use of pricing methods for its formation. Consideration of the influence of
environmental factors on the development of the mine on the competitiveness of manganese ore raw materials will
allow defining purposefully its cost characteristics, favorable for increasing its demand in the market.
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nal environment of entrails

Introduction. The modern manganese market is
characterized by increasing competition from the global
producing countries of this metal. The growth in de-
mand for steel products leads to increase in demand for
manganese raw materials as an indispensable chemical
element in the steelmaking industry, but the develop-
ment of new manganese deposits with high content of a
useful component, the development of alternative tech-
nologies for its extraction, poses a threat to the market
positions of those countries that are traditional suppliers
of manganese, and, in particular, for domestic enter-
prises. Today, companies that specialize in manganese
ore extraction in Ukraine are facing the problem of in-
creasing competitiveness of their products in the global
and domestic markets, which, in the conditions of a
high level of technogenic loading of mining facilities on
the natural environment and losses of useful compo-
nents in the subsoil, should be achieved, first of all,
through the adoption of managerial decisions, focused
on the introduction of technologies for the more com-
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plete extracting of minerals from the depths and the
slowdown of withdrawal rate of land areas by techno-
logical facilities of mining enterprises.

Thus, today there are relevant research studies relat-
ed to the search for ways to increase the manganese raw
materials of domestic production competitiveness on
the basis of solving environmental problems of mining,
affecting the cost price of commodity products of the
manganese supply company. According to this, the eco-
logically-oriented management of the mining activity of
the mining enterprise should be directed at the forma-
tion of a supply of manganese ore raw materials, the
production of which is associated with a minimal scale
of environmental degradation and more complete ex-
traction of minerals from entrails.

Analysis of the recent research and publications. The
question of substantiation of managerial decisions, con-
cerning the planning of mining objects according to the
criteria of ecological and economic efficiency, is reflect-
ed in numerous publications of domestic and foreign re-
searchers. So, scientists Pivnyak G. G., Vagonova O.G.,
Prokopenko V. 1. [1] emphasize the importance of taking
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into account the interests of both a mining company and
landowners for the alienation of land for the develop-
ment of minerals. The way to this is to make technologi-
cal decisions on limiting negative mining impacts on
land resources and to build an economic mechanism to
compensate all possible negative changes in the qualita-
tive state of mining grounds, which will reduce the con-
flict component of mining land use.

Mormul T. M. [2] developed criteria for assessing the
land low-maintenance technological schemes of open
field development, reflecting the level of land restoration
in terms of quality and extension of their violations, as
well as their cost estimation. On the basis of this, it is
possible to choose the mode of development of mineral
deposits, which is characterized by the least cost losses
of the mining company in terms of compensation of
land value that is subject to violations in the technologi-
cal cycle of deposit development.

Sobko B.Y. [3] was concerned with the substantia-
tion of the possibilities of reducing the costs of overturn-
ing operations in the open mining process in order to
form a lower level of the cost of production of a mining
company, in spite of the limited possibilities of improv-
ing its qualitative parameters.

Thus, the above mentioned researchers point out the
necessity to find ways to reduce costs associated with the
conduct of preparatory work in the mining company
through the introduction of less capital-intensive
schemes and costs associated with the non-compliance
of environmental legislation with respect to land re-
sources of the mining lease.

Researchers Friedel Hiitz-Adams, Ann-Kathrin
Voge and others [4] note that the gradual exhaustion of
the metal deposits in the best condition will make addi-
tional investments in the development of worse fields,
improving the system of minerals development and pro-
cessing, the establishment of recycling schemes, which
will lead to the increase in the cost price of metal prod-
ucts and deterioration of its market positions. Because
of this, it is important to seek the reducing of losses of
minerals in the subsoil with economically viable condi-
tions, as the development of new deposits causes more
extensive environmental interference and, consequent-
ly, more negative environmental and social consequenc-
es. To confirm this, Matyukha V. V., Sukhin O. M. [5]
note that the complication of mining and geological
conditions for the extraction of minerals, the availability
of obsolete, imperfect mining technologies, and the
considerable work of the main production facilities of
mining enterprises lead to extremely high losses of min-
erals in the entrails during their extraction.

The paper [6] states that environmental costs can
have a significant impact on the the planning content of
the enterprise mining activity and therefore should be
considered while determining the efficiency of produc-
tion and marketing of its products. The authors propose
methodical approaches to the planning of economic in-
dicators of mining activity on the basis of taking into ac-
count its environmental costs at the same level with
other internal costs of extraction and mineral beneficia-
tion. So, it is possible to determine different variants of
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investment of funds in the activity of the mining enter-
prise according to the components of its ecological and
economic efficiency.

While paying tribute to the achievements of other re-
searchers, it should be noted that the issue of methodi-
cal support for the process of making managerial deci-
sions on increasing the mining company production
competitiveness in conditions of development of a man-
ganese deposit on the basis of taking into account the
need for a more effective solution of environmental is-
sues affecting the cost price of manganese ore raw mate-
rials remains unresolved.

Unsolved aspects of the problem. The issue of in-
creasing the efficiency of production and sales of mining
products is reflected in numerous studies on the prob-
lems of functioning of the country mining industry.
However, it should be noted that today insufficient at-
tention is paid to the assessment of the economic effect
of the use of technological schemes that allow for a more
complete extraction of minerals from mineral resources
and conservation of land resources due to its influence
on the formation of the cost price and, accordingly, the
competitiveness of the mining company, and, in partic-
ular, manganese ore raw materials. This is the actual and
insufficiently researched aspect of the problem of in-
creasing the ecological and economic efficiency of the
activity of domestic enterprises of the mining industry.

Objectives of the article. The purpose of the article is
theoretical substantiation of the principles and develop-
ment of practical recommendations on the manganese
ore products of domestic mining enterprises’ competi-
tiveness on the basis of the application of an ecological-
ly-oriented approach to management of their produc-
tion and sales activities. Accordingly, it is necessary to
substantiate the methodical approach to assessing the
impact of the level of implementation of environmental
protection programs of the mining enterprise on the for-
mation of the technological cost of its products, which is
the basis of its successful advancement in the market.

Presentation of the main research. The development
of the domestic economy in the long run depends to a
large extent on the level of development and utilization
of its mineral resource potential. Its own extraction of
minerals should be a factor in ensuring the state raw ma-
terial security in conditions of significant fluctuations of
prices and volumes of mineral raw material supply at the
world level, as well as increasing its export potential.

Ukraine, having large deposits of manganese ores in
its entrails, the developed mining and processing com-
plexes, is among the leading countries in the mining and
enrichment of this mineral [5]. Domestic reserves of
manganese allow covering domestic needs of the coun-
try for 450 years in advance. According to the total man-
ganese content, Ukraine ranks the second position after
South Africa, but its quality, due to the high content of
harmful impurities (primarily phosphorus oxides), is in-
ferior to the ores of South Africa, Brazil, Australia and
Gabon. Most of the manganese stock in Ukraine (80 %)
consists of relatively poor carbonate ores with an average
content of manganese in 20.7 % [7]. In world practice it
is considered that the development of manganese ores
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with a manganese content of at least 35 % is economi-
cally viable [8]; otherwise, the cost of ore beneficiation
will substantially increase. In other countries supplying
this metal, the average content of manganese in ore var-
ies in the range of 40...45 %, while in Ukraine, the aver-
age metal content for all balance stocks is only 23.9 %,
which is due to the current level of impregnation on this
metal, reduces the economic attractiveness of the devel-
opment of deposits with low manganese content. This
poses a potential threat to the competitiveness of do-
mestic enterprises for the extraction and processing of
manganese ore in the face of the exhaustion of rich ox-
ide ores, which is intensified in the light of the large-
scale environmental problems associated with the viola-
tion of essential land areas of, as a rule, agricultural pur-
poses, for the extraction of manganese in open manner.

Comparison of quality parameters of manganese ore
raw materials at foreign and domestic enterprises is giv-
en in Table 1.

Due to the low quality of manganese ores developed
in Ukraine, in the domestic market, one third of the
consumption of manganese raw materials is made up of
imported products. In 2014 and 2015, domestic enter-
prises exported manganese products in volume, respec-
tively, 40.5 and 111.4 thousand tons. The main consum-
ers of domestic products were countries such as Slova-
kia, the USA, China, the Czech Republic, and Poland.
Instead, import during this period totaled 971.4 thou-
sand tons and 1271.6 thousand tons, indicating an in-
crease in pressure on the domestic market from foreign
suppliers of manganese raw materials, in particular from
China, Ghana, South Africa, Australia, Russia and Bra-
zil. Today, the world largest manganese market is the
following countries (regions): South Africa (26 % of
world production), China (26.2 %) Australia (13.7 %)
[9]. Particularly impressive is the increase in share of the
manganese market in China, which has nearly doubled
the supply of this metal in the last ten years, becoming
its largest producer in the world.

Thus, nowadays, domestic producers of manganese
raw materials are faced with the task of preserving their
own market positions and seeking opportunities for in-
creasing the demand for their products, first of all, by
applying price competition methods, against the back-
ground of objectively lower quality of manganese prod-

Table 1

Comparative assessment of the quality of manganese
ore based on the metal content [7]

Parameter of ore quality

Domestic
enterprises
Foreign
enterprises

The average content of metal in all the

balance reserves of manganese, % 23.9 | 4045
Metal content in concentrates of oxide 37_45 | 48—50
ores, %

Metal content in concentrates of 29-31 | 48—50

carbonate ores, %
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ucts in comparison with products from other supplier
countries. Therefore, the orientation of domestic man-
ganese extraction for the supply of concentrate both on
the domestic and foreign markets requires the search for
ways to reduce the costs associated with obtaining this
mineral raw material including costs of reimbursement
of negative environmental impacts of mining activities.
Due to the technological feature of obtaining mineral
raw materials, the main form of organization of produc-
tion in the mining industry is a combine, an enterprise
that combines complexes for mining and processing
(beneficiation) of minerals in its composition. Conse-
quently, the plant is an enterprise engaged in production
and marketing activities. The effectiveness of the pro-
cesses associated with the marketing of products, direct-
ly depends on the efficiency of the plant to manufacture
these products. In general, the managerial decision to
increase the competitiveness of the enterprise products
should take into account the alternative methods of this
result achieving and the reaction of consumers to pos-
sible changes in consumer characteristics of products.
Thus, management of sales activities of the enterprise
involves the coordination of its target plants with regard
to the effectiveness of the organization of product turn-
over and the level of consumer satisfaction with the price
and quality characteristics of these products. Target
units of sales activities include increase in sales volumes,
development of new markets, construction of long-term
relations with consumers, reduction of sales costs, and
others. Variation of goals will be determined by the state
of demand and supply in the market, as well as the level
of competitiveness of the products of a particular manu-
facturer. Objectives of production activity can consist in
increasing production volumes, reducing production
costs, reducing resource of losses in the production pro-
cess, limiting negative impacts on the environment, ex-
panding the range of products, and others.

Thus, in the context of the Pokrovsky ODC, the
transformation of the production system obviously must
be made in the direction of cheapening the processes of
preparation and extraction of minerals, for which from
the set of variables of the production system it is neces-
sary to choose the variant that will provide the best cor-
relation of qualitative and cost characteristics of the cre-
ated product. Reducing the cost of manganese extrac-
tion would allow spending more money on the formation
of manganese concentrate quality within its affordable
price range, competitive in foreign markets. Accordingly,
today it is important to improve the organizational prin-
ciples of the introduction of technologies for the devel-
opment of manganese ore deposits for domestic mining
enterprises, aimed at a more complete removal of miner-
als from minerals and reduction of external expenditures
associated with the development of mining works. Cur-
rently, the competitiveness of commodity producers in
foreign markets is increasingly dependent on whether
they comply with the requirements of environmental leg-
islation and are responsible for preserving the natural
resource potential of the territories in which their pro-
duction capacity is located. Industrial reserves of man-
ganese ores in Ukraine are concentrated in the Nikopol
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manganese ore basin where their development is carried
out by two enterprises, respectively open and under-
ground — PJSC “Pokrovsky ore mining and processing
plant” and PJSC “Marganets mining and concentrating
plant”. Also developed technogenic deposit “Slurry
storage named after Maksymov” (Landscape LLC) [10].

Near the Nikopol basin deposits of manganese are
concentrated in Veliko-Tokmatsky, Fedorovske deposits
and in the Slurry storage named after Maksymov. There
are also deposits of manganese in Ukraine, which are
concentrated in the Pobuzko, Donetsk and Carpathian
basins, but now these areas are not exploited. Thus, do-
mestic producers of manganese are represented by three
mining enterprises, the volume of raw ore extraction on
which is shown in Table 2.

The above mentioned mining and concentrating
combines produce manganese concentrate and agglom-
erate, the main consumers of which are ferroalloy enter-
prises. At present, 90...95 % of manganese produced is
used in steel production [12]. For the conclusion of con-
tracts for the supply of manganese raw materials, poten-
tial consumers will pay attention, first of all, to the fol-
lowing factors that will determine the success of posi-
tioning these products on the market: a) quality of raw
materials; b) production costs and market price per unit
of output; ¢) the level of social responsibility of the min-
ing enterprises for the consequences of the develop-
ment, occurrence of conflicts with representatives of
other public interests, including the use and degradation
of the quality of natural resources.

Currently, the greatest opportunity to reduce the
cost of manganese ore extraction is to apply such tech-

nologies for the development of the field, which would
allow for more complete extraction of mineral raw ma-
terials from the entrails. In this case, cost savings would
be achieved, primarily, at the expense of the distribution
of fixed costs in the cost of production to a larger amount
of mining of mineral raw materials. According to [5], the
loss of manganese ore in the entrails for its production at
domestic enterprises reaches 10...10.5 %. Instead, due
to the reconstruction of mining works, namely by in-
creasing the width of the extraction step (the working
space within which the movement of mining equipment
is carried out for conducting overburden and mining
works) and the slope of the remainder of the ore raw
material (the part of the mineral that remains in the de-
posit) it is possible to achieve a percentage of these loss-
es to the level less than 5 %. Table 3 presents variants of
technological solutions for changing the named career
parameters at PJSC “Pokrovsky ore mining and pro-
cessing plant”, from which it is clear that losses of ore
raw materials are significantly reduced with increasing
width extraction step and slope angle of the remaining
whole ore raw material: in the range of variables under
consideration, from 65.9 to 13.06 thousand tons (from
10.18 to 2.01 %). Thus, changing the parameters of the
technological scheme of mining operations, it is possi-
ble to significantly affect the level of losses of ore raw
materials: in this case, the coefficient of extraction of
reserves of the ore layer varies from 0.89 to 0.97. It is
expanding the extraction step to 30 m and reaching its
slope angle of 60 deg. allows reducing relative losses of
ore raw materials to 2 %, which corresponds to 13.1 thou-
sand tons of ore.

Table 2
Production volumes of manganese ore in Ukraine [10, 11]
) The volume of extraction, thousand t/year
Enterprise
2013 2014 2015 2016

PJSC “Pokrovsky ore mining and processing plant” 2237.0 2268.7 2339.0 1608.1
PJSC “Marganets mining and concentrating plant” 1204.0 1176.2 13359 1186.96
Landscape LLC 158.5 9.45 - 79

Table 3

Quantitative estimation of losses of ore raw materials by technology of mining works at manganese quarries [ 13, 14]

. Angle slope Loss of ore reserves Area of violation Saving of funds .
Width . Preservation
. of residual of for one relative loss of land for for land
extraction . . the cost of
whole ore raw | gverlapping works of mineral | compensation of osses | reclamation from
step, m . pping ) ; . | land, HRN
material, degree thousand, t resources, % of minerals, hectare one step, HRN
20 50 65.9 10.2 1.22 - —
55 42.7 6.6 0.79 18 017 16 533.5
60 19.6 3.1 0.36 36034 33067
30 50 43.9 6.8 0.81 17 179 15764.5
55 28.5 4.4 0.53 28 911 26 530.5
60 13.1 2.0 0.24 41 062 37 681
" in the area of the PJSC “PGOK” location, agricultural land is located used under arable land
ISSN 2071-2227, Naukovyi Visnyk NHU, 2018, N2 4 169
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At the current pace of the front of the mining op-
erations, the company carries out about 3 events annu-
ally (one step is equal to 10 hectares). Thus, taking into
account the amount of ore raw materials that will be
extracted from the subsoil after the proposed recon-
struction of the quarries, for preserving the previous
volumes of production, it will be enough for the enter-
prise to carry out not 3, but only about 2.5 extraction
activities during the year, which eliminates the need to
violate the land areas corresponding to the area of half
of the extraction step. In order to determine the amount
of money saving for land reclamation from one step, it
is necessary to proceed from the fact that the smaller
the percentage of mineral deposits in the depths of the
chosen system of development is, the less it is neces-
sary to further disturb the areas of land to compensate
for these losses in the planned production of manga-
nese ore products. Therefore, in order to calculate the
cost savings for land reclamation for each variant of the
technological reconstruction of the quarry (Table 3), it
is necessary to determine the difference between the
additional need for disturbing the land area for this op-
tion and the base version (selected for comparison),
the resulting value to be multiplied by cost of reproduc-
tion of 1 hectare of land in a certain direction of man-
agement.

As the basic variant of the system of development, an
option is adopted that determines the highest level of
mineral resources losses in the subsoil. Therefore, the
following expression should be used to determine the
following indicator

Erek[ = (Qb _Qi)' Br.ha’

where E,, is cost saving for land reclamation from one
extraction 'step for the ith version of the reconstruction
of the quarry, grn.; Q,, Q; are respectively, the area of
additional violation of land in the base and ith version of
losses of minerals from one extraction step; B,,, stands
for expenses for the reclamation of 1 hectare of disturbed
land in the chosen direction of their use.

The value of maintaining the cost of land from re-
ducing the losses of minerals from one extraction step
should be determined as follows

ELr,. =(0,-0) B, 4,

where E;, is the value of the saved value of land with
one extraction step on the i-th option of career recon-
struction; B, is the cost of one hectare of undisturbed
land.

Schematically, the economic effects of the imple-
mentation of technological solutions for a more com-
plete removal of ore raw materials based on the recon-
struction of quarries are shown in Fig. 1.

Consequently, in contrast to the existing technologi-
cal schemes for the development of mining operations,
it is possible to bring the index of mineral losses to less
than 5 %, which, accordingly, will affect the total costs
of enterprises associated with the development of the
deposit, in particular, the costs that must be made for
the sake of reproduction of disturbed lands and com-
pensation of deterioration of their quality status. In ad-
dition, the company will receive an extra amount of
products at constant flat-rate costs, which will also pos-
itively affect the total cost of its products. In order to
make a decision on the implementation of this or that

The front laying of the open and extractive works

With losses less than 5%

Positive effects are achieved
at the expense of

- technological changes (width of the drive,
| the angle of the workingbody location);
| - reducing the conditional weight of fixed
| Costs. .
Extracted minerals
|
| Q + qad
Q - the volume of ore raw materials mining;
q.a- its additional circulation.

With losses more than 5%

Negative effects occur at the
expense of

- technological features (abandonment
of minerals in the deposit)

Extracted minerals

0

Q -volume of ore raw material extraction
with its partial remainder in a field.

- reducing the non-damage to the land volume

the area of natural land that is
not damaged

L

Damaged natural

- increasing the cost of land restoration
that is additionally damaged
. I —
~ K , ! \ v, \
S ‘g O NI
= the area of damaged land that needs
§ to be restored further ... n
g pass 3 -
<
= pass 4
pass 5

Fig. 1. Ecological and economic effects of reconstruction of the technological scheme while conducting mining operations
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technological development option, first of all, account
must be taken of the overall effects that make it possible
to increase the competitiveness of the mining company
products. In general, reducing the value of technologi-
cal cost of manganese ore raw materials will create op-
portunities for reducing the price of its marketing in the
market, obtaining additional funds for the implementa-
tion of environmental programs of the extractive enter-
prise. The mining company is not interested in reducing
the volume of mining, as it leads to an increase in the
cost of a unit of its volume, which in turn reduces the
size of the company’s profits. In practice, an increase in
manganese ore extraction in open mining conditions
without additional investment is possible either by ac-
celerating the collapse of mining operations, and, ac-
cordingly, implementing a greater number of closures
during the year, or through more complete removal of
minerals to minimize its losses in the entrails. The first
option, as already noted, causes significant losses of
mineral resources in the subsoil and involves a larger
number of land plots to meet the production program of
the enterprise. On the other hand, technological
schemes for the extraction of manganese ore, the effec-
tiveness of which is based on the more complete remov-
al of minerals, allows obtaining the following economic
effects, which have positive consequences for both the
extractive enterprise and other economic entities inter-
ested in limiting the mining impacts on the natural envi-
ronment: 1. Savings of funds for implementation of
overlapping works for the purpose of access to deposits
of minerals. 2. The increase in the cost of manganese
ore due to its less impoverishment through mixing with
empty rocks. 3. Getting additional commodity prod-
ucts. 4. Reduction in the cost of a unit volume of man-
ganese ore by reducing the proportion of conditionally
fixed costs in its technological cost. 5. Avoidance of ex-
penses for reproduction of those lands that will not be
violated during the year. 6. Preservation of the value of
lands that have not been violated by mining works.
7. Reducing the costs associated with additional land
alienation for open mining.

Thus, those technological schemes for the develop-
ment of the deposit, envisaging the reconstruction of
mining development for the purpose of more complete
removal of minerals, can eventually reduce the techno-
logical cost of a unit of minerals and, accordingly, in-
crease the amount of profit received from the sale of the
total volume of minerals due to the scale effect. From
the ecological point of view, such decisions will reduce
the integral level of violation of land in the mining in-
dustry [15]. The economic content of increasing the
competitiveness of manganese ore raw materials on the
basis of more rational exploitation of the mineral de-
posit is given in Fig. 2.

Curve in Fig. 2 shows the change in the magnitude of
the profit from the sale of manganese ore products. On
the segment A— B, the profit profile is represented by the
loss of the enterprise for the volume of extraction of
minerals, insufficient to cover conditionally fixed costs.
Point B describes a break-even amount of production in
accordance with the capital costs incurred for the dis-
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Fig. 2. Dependence of profit from the sale of manganese
ore products on the level of extracting minerals from
the depths

closure of deposits and their extraction within the limits
of a separate extraction step. The formation of profits of
the enterprise from the sale of products is on the seg-
ment B—C, provided that the level of pricing for ore
products, in addition to covering costs in the cost, to set
the rate of return.

The greater the extraction of minerals per unit of the
cost of capital expenditures is, the more rapidly the total
profit from its sales will grow. Under the condition of
insufficient extraction of ore from the depths (at a loss
level of more than 5 %) it is assumed that the total prof-
it will correspond to point C in Fig. 2. And only provid-
ed the most complete extraction of the useful compo-
nent from the subsoil (up to 98 %), the total profit will
reach point D due to the saving of funds for the restora-
tion of the area of land that was not violated, as well as
compensation for deterioration of its quality, and point
F — in addition to level D, at the expense of realization
of the withdrawn amount of useful minerals falling un-
der the category of losses, for fixed costs of mining op-
erations.

From the analytical point of view, possible decrease
in the cost of manganese ore products, which is achieved
through the reconstruction of a career on the criterion
of ecological and economic efficiency of extractive ac-
tivities, can be determined by the expression

AS :Ci_%_‘_E’ek-y_i_Ecam.p
0 0 0,n Q,n

where AS, is possible reduction in the technological
cost per unit of manganese raw material due to the im-
plementation of ecological and economic management
of production and sales activities of the enterprise; Cj, is
fixed costs for mining on the area of extraction; Q,, 0,
are, respectively, the amount of mining of minerals be-
fore and after the reconstruction of the quarry on the
area of extraction; £, , is annual saving of funds for
land reclamation due to reduction of the area of their
violations during the year in their careers after recon-
struction; E,,, , is annual saving of funds to compensate
for the deterioration of land quality due to reduced ar-
eas of land subject to violation; » is the number of ex-

171




ECONOMY AND MANAGEMENT

traction quenches that take place in a career during the
year.

Thus, the reduction of the component of external
costs of the mining enterprise, which is carried out to
compensate for the negative environmental conse-
quences of mining development as part of the techno-
logical cost of its products, as well as the reduction in
constant costs per unit volume of ore raw materials due
to more complete extraction of minerals on the area of
extraction, is by forming the cost of products supplied to
the market, more attractive to potential consumers. On
the basis of this, one should expect an increase in sales
volumes of domestic producers of manganese raw mate-
rials, which, in turn, will allow planning measures for
the preservation of the environment in the zone of influ-
ence of mining more reasonably. Therefore, the orienta-
tion of the production and sales activity of the enterprise
to achieve the environmental goals of the development
of the deposit is a promising direction of ensuring the
competitiveness of its products and improving the effi-
ciency of economic processes in general.

Conclusions and recommendations for further re-
search. The conducted research made it possible to draw
the following conclusions:

1. The market for manganese ore products today is
characterized by growing demand, and at the same time,
increased competition among supplier countries, which
poses a threat to domestic manganese producers both in
the domestic and foreign markets. Taking into account
the differences in the quality of manganese ore of do-
mestic and foreign production, the most effective means
of increasing the competitiveness of manganese ore
products of domestic enterprises is to reduce the tech-
nological cost of its extraction, which will create the at-
tractiveness of its consumption in the corresponding
price segment. Instead, the increased cost of ore enrich-
ment will lead to an even greater increase in the cost
price of concentrate and disparity between the expected
utility and the cost of manganese ore consumption.

2. It was established that in the development of man-
ganese ore deposits, the increase in the competitiveness
of domestic mining enterprises should be achieved, first
of all, by orienting their production and marketing ac-
tivities to solve the environmental problems of the devel-
opment of the deposit, which will positively affect the
cost of their products and the possibility of forming its
proposal, which will be covered by solvent demand. In
this aspect, it is determined that today, in order to re-
duce the technological cost of manganese ore raw mate-
rials, it is necessary to introduce schemes for the devel-
opment of the deposit, which allow for a more complete
extraction of minerals from the entrails and, on the basis
of this, reduction in the rate of violation of land in the
mining area.

The prospects for further research in this area are the
substantiation of the organizational and technological
principles of adaptation of the supply of mining prod-
ucts to the market demand for it on the market, deter-
mining the appropriate expense for the implementation
of environmental programs of the mine-extraction com-
pany.
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Exkonoro-opienTroBane ynpapJiiHHS BUPOOHHYO-
30yTOBOIO [isUILHICTIO IiNPHEMCTBA-
NOCTAYAIbHUKA MAPraHIEBOPYIHOI CHUPOBUHI

€. B. Tepexos, 0. I. Jlimginog

Jlep>xaBHMIT BUIIMI HaBYalIbHMI 3aknan ,,HalioHaabHuUit
ripHuuuii yHiBepcutetr, M. J[Hinpo, VYkpaiHa, e-mail:
terehoff@t-online.de

Merta. TeopeTuuHe OOrpyHTYBaHHS 3acaid i po3-
poOka pekomeHalliil mono GopMyBaHHsI KOHKYPEH-
TOCIIPOMOKHOCTI MapraHueBOPYIHOI MPOAYKIil Bi-
TYU3HSHUX TipHUYOA00YBHUX MiANTPUEMCTB Ha OCHO-
Bi 3aCTOCYBaHHS €KOJIOTO-OPi€HTOBAHOTO IMiAXOAY A0
YIPaBIiHHS iX BUPOOHUUYO-30yTOBOIO MisSTBHICTIO.
OOTpyHTYBaHHSI METOAWYHOIrO TIXOAY A0 OLIHKH
BIUIMBY DPiBHS peajtizallii TpUpOJOOXOPOHHUX MPO-
rpaM TripHU40J00YBHOTO MiANPUEMCTBA Ha (GopMmy-
BaHHS TEXHOJIOTIYHOI cOo0iBapTOCTI WOro MpOAYKILii,
1110 € OCHOBOIO 11 YCIIIITHOTO MPOCYBAaHHS HA PUHKY.

Metoauka. Y mnpolieci JOCTiIKeHHsI BUKOPUCTaHI:
METOI TCOPETUYHOTO y3araJbHEHHS i CMCTeMaTH3allii
(ms BUBHaYEHHS 0COOIMBOCTEN (POPMYBaHHS KOHKY-
PEHTOCIIPOMOXKHOCTI BiTYM3HSIHUX BUPOOHMKIB Map-
TaHLEBOPYAHOI CHUPOBUHHU, 300paX€HHS OCHOBHUX
TEHIEHIIili PO3BUTKY PUMHKY MapraHiilo, BU3HAYEHHSI
HampsIMiB peaJiizallii eKoJOTro-OpiEHTOBAHOIO YyIpaB-
JIIHHS BUPOOHWYO-30yTOBOI AiSIZIbHICTIO TipHUYOMIO-
OYBHOTO MiAMPUEMCTBA); CTATUCTUYHUI (1151 BimoOpa-
JKEHHS TTOKA3HUKIB, 10 XapaKTepU3yl0Thb BUPOOHUUY
NSUTBHICTD MiANPUEMCTB i3 BUAOOYTKY MapraHiieBoi
pyaun); aHATITUYHUN (111 BU3HAYEHHS (DakTopiB, 110
BIUTMBAIOTh Ha KOHKYPEHTOCIIPOMOXKHICTh MapTraHIIe-
BOPYIHOI CUPOBMHU BITYM3HSIHOTO BUPDOOHUIITBA).

Pe3syabraTu. Ha nigcraBi mpoBeneHOro qocaiaKeH-
H$I 3aTIpONIOHOBAHO METOAWYHUI Minxim mo hopMyBaH-
HSI KOHKYPEHTOCTTPOMOXKHOCTI MPOIYKIIii TipHUYOm0-
OYBHOTO ITiAMPUEMCTBA Ha OCHOBI BITPOBAIXKEHHS €KO-
JIOTO-OPiEHTOBAHOTO YIPABIiHHSA MOro BUPOOHUYO-
30yTOBOIO JisVIBHICTIO, 1110 BPAXOBY€E HACTIIKHU Il Ha-
BKOJIMILIHBOTO MPUPOJIHOI0 CEPEAOBUILA Bifl pO3POOKU
ponoBUIIIA i BUTpATH, TIOB’13aHi 3 HUMU, Y BUBHAUE€HHi
00csriB 30yTy Ta CKIaJAOBUX LIIHOYTBOPEHHSI MapraH-
LIEBOPYIHOT MPOAYKIIii.

HaykoBa HoBM3HA. 3ampoOIIOHOBAHO METONMYHUIMA
niaxin no ¢GopMyBaHHSI KOHKYPEHTOCHPOMOXKHOCTI
MpOAYKIii FIpHUYOI00YBHOTO MiAIIPUEMCTBA HA OCHO-
Bi BOPOBAIKEHHS €KOJOT0O-OPiEHTOBAHOI CHUCTEMU
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VIIPpaBJIiHHS 0TO BUPOOHMYO0-30yTOBOIO HisUIBHICTIO,
1110 TIepeadavyae CyTTEBUI BIUIUB PiBHS peatizallii mpu-
POIOOXOPOHHMX TIporpaMm MiANIPUEMCTBA Ta 3aXOMiB
IIOA0 OiNbII pallioHAJbHOI pO3pPOOKM POJOBUINA Ha
3HUKEHHSI TeXHOJIOTIUHOI cO0iBapTOCTI MPOAYKIIii IK
KJII0YOBOTO YMHHUKA (DOPMYBaHHSI TOIMUTY Ha Map-
raHLIeBOPYIHY CUPOBUHY Ha BHYTPIlLIHbOMY 11 30BHillI-
HbOMY PUHKAaX.

IIpakTnyna 3HayumicTs. OTpuMaHi pe3yabTaTU
COpPSIMOBaHI Ha BIOCKOHAJIEHHS METOIUYHUX OCHOB
YOPaBIiHHSA KOHKYPEHTOCIPOMOXHICTIO MPOMYKILii
TipHMYOMOOYBHOTO MiAIIPUEMCTBA 3 BUKOPUCTAHHSIM
LIHOBUX METO/IB ii (QOpMyBaHHS. YpaxyBaHHSI BILIU-
BY €KOJIOTIYHUX YMHHUKIB OCBOEHHS POIOBHINA Ha
KOHKYPEHTOCIIPOMOXHICTh MapraHIleBOPYIHOI CH-
POBUHM [03BOJIUTH LJIECOPSIMOBAHO BM3HAyaTH Ii
BapTiCHI XapaKTepUCTUKU, CIIPUSITIANBI JJIs1 aKTUBi3a-
11ii i MOMUTY HA PUHKY.

KimouoBi cioBa: mapeanyesopyona cuposuna, ekono-
20-0pieHmosaHne YnpaeninHs, coodieapmicmv NPOOYKUii,
KOHKYDEeHMOCNPOMOICHICMb, 3eMae30epediceH s, payio-
HaAbHE 0CBOEHHS HAOD

DK0J10r0-0pMeHTHPOBAHHOE YNIPAaBJIeHHE
MPOHU3BOJICTBEHHO-COBITOBOM J1€ITEIbHOCTDIO
NpeAnpUITHSI-NIOCTABIMKA MAPraHIeBOPYAHOTO
CBIPbS

E. B. Tepexos, I0. U. Jlumeuros
rOCYﬂapCTBBHHOC BBICILIEC yqe6Hoe 3aBCACHUC ,,HaL[I/IO-

HaJIbHBIM TOPHBIA YHUBepcuTeT“, T. JlHemp, YKpauHa,
e-mail: terehoff@t-online.de

Ieas. TeopeTnueckoe 000CHOBaAHUE MPUHLIMUIIOB U
pa3paboTKa peKoMeHAaluii 1o (GOpMUPOBAHUIO KOH-
KYPEHTOCIIOCOOHOCTH MAapraHLEBOPYIHOM MPOMYK-
LMY OT€YECTBEHHBIX T'OPHOMOOBIBAIOIIMX MIPEAIIPUSI-
TUI Ha OCHOBE MPUMEHEHUS 9KOJI0T0-OpUEHTUPOBAH-
HOTO TTOAXOAa K YIPaBJICHUIO MX ITPOU3BOICTBEHHO-
COBITOBOI HesTenbHOCThI0. OOOCHOBaHUE METOAMYE-
CKOTO MOJX0/1a K OLIEHKE BIMSIHUS YPOBHSI peain3allii
MPUPOIOOXPAHHBIX IMPOrpaMM TOPHOIOOBIBAIOIIETO
MpEeAnpUusITUsT Ha (OPMMPOBAHUE TEXHOJIOTMUYECKOM
ce0ECTOMMOCTH €T0 MPOLYKIINU, UTO SIBJISICTCSI OCHO-
BOI ee YCITeITHOTO IPOIBKEHUS Ha PhIHKE.

Metomuka. B mporecce McciieqoBaHUs MCITOIb30-
BaHBL: METOJI TEOPETUIECKOTO OOODIIEHUS I CHCTEMa-
TH3aIuu (TSI OTIpeeIeHUSI 0COOeHHOCTEM (OpPMUPO-
BaHUsI KOHKYPEHTOCIIOCOOHOCTU OT€4E€CTBEHHBIX ITPO-
M3BOIUTEJIEl MapraHleBOPYIHOIO ChIpbsI, N300paxe-
HHS OCHOBHBIX TCHICHIIMI Pa3BUTHUSI PhIHKA MapraH-
11a, OIIpee/ICHNUsI HAallpaBJICHUI pean3alii K000~
OPMEHTUPOBAHHOIO YIPAaBJICHUS TMPOU3BOICTBEHHO-
COBITOBOI1 1€SITEJIbHOCTHIO TOPHOIOOBIBAIOILIETO MPe/I-
MPUSITUS), CTATUCTUYECKUI (JJIs1 OTOOpakeHUs TToKa-
3aTeliei, XapaKTepU3YIOIINX ITPON3BOICTBEHHYIO JesI-
TEJIbHOCTh TPEOIIPUATHI 0 IOObIYEe MapraHIeBOM
PYOBI), AaHAIUTUIECKUI (VIS oTIpenesieHrs (DaKTOpOB,
BIIMSTIOIINX Ha KOHKYPEHTOCTIOCOOHOCTh MapTaHIIEBO-
PYAHOTO CHIPbSI OTEUECTBEHHOTO IIPOM3BOICTBA).
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Pe3ynbraTel. Ha ocHOBaHUM TpOBENEHHOTO UC-
CJIENOBAaHUS MPENJIOXEH METOAUYECKUIN MOAXOd K
(bopMUpOBaHUIO KOHKYPEHTOCITOCOOHOCTH TMPOIYK-
LM TOPHONOOBIBAIOIIETO MPENNPUATUS HAa OCHOBE
BHEIPEHUS 3KOJOTO-OPUEHTUPOBAHHOTO YIIPABJIE-
HUsI €ro MPOU3BOJCTBEHHO-COBITOBON NESITENIbHO-
CTBIO, YYMUTBHIBACT IIOCIEACTBUA I OKpYXKalollen
cpenbl OT pa3pabOTKM MECTOPOXAECHUSI W PacXOibl,
CBSI3aHHbIE C HUMU, B OIIpeeIeHU 00beMOB CObITA U
COCTaBJISIIOIINX 1IEHOOOpAa30BaHMSI MapTaHIEBOPYII-
HOW MPOAYKLIMU.

Hayuynass wHoBu3Ha. [IpemyiokeH METOAUYECKUIA
moaxon K (hopMUPOBAHUIO KOHKYPEHTOCTIOCOOHOCTH
MPOAYKLIMY TOPHOAOOBIBAIOLIETO MPEATIPUSTHUS HA OC-
HOBE BHEIPEHUS 3KOJIOTO-OPUEHTUPOBAHHON CUCTE-
MBI yIIPaBJIEHUS €TO MPOU3BOLCTBEHHO-COBITOBOM Ae-
SITEJIbHOCTBIO, YTO MPEAIIOIAracT CylleCTBEHHOE BJIU-
SIHUE YPOBHS peajv3aluyd MPUPOLOOXPAHHBIX IPO-
TpaMM MPEANPUATHS U MEPOTIPUSITUIA 1O OoJiee paln-
OHAJIbHOI pa3paboTKe MECTOPOXKIECHUSI HA CHIXKEHUE
TEXHOJIOTUYECKON Ce0ECTOMMOCTH MPOMYKIIMU Kak
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KJII09eBOTO (pakTOopa (hOpMHPOBAHMS CIIPOCA HA Map-
TaHIIEBOPYIHOE CHIph¢ Ha BHYTPEHHEM M BHEIIHEM
PBIHKAX.

IIpakTyeckasi 3HaYMMOCTb. [loydeHHBIE pE3yJib-
TaThl HAIIPaBJICHbI HA COBEPIIICHCTBOBAaHME METOINYE-
CKHUX OCHOB YIIPaBJIEHUSI KOHKYPEHTOCIIOCOOHOCThIO
MPOAYKIIUU TOPHOAOOBIBAIOIIETO MPEANIPUITHS C UC-
M0JIb30BaHUEM LIEHOBBIX METOAOB €€ (DOPMUPOBAHMUSI.
V4yeT BAMSHUS 3KOJOTMYECKUX (haKTOPOB OCBOEHUS
MECTOPOXIEHUSI Ha KOHKYPEHTOCIIOCOOHOCTb Map-
TFaHLEBOPYIHOTO ChIPbSl TTO3BOJIUT lieJieHANpaBJIeHHO
OIpeessITh €€ CTOMMOCTHBIE XapaKTepUCTUKU, OJ1aro-
MIPUSATHBIC IJTs aKTUBU3AIINK €€ CIIPOCca Ha PhIHKE.

KimoueBble ciioBa: mapeanyegopyoHoe cuipve, 3K040-
20-0pUEHMUPOBAHHOE YNpasaeHue, cebecmoumocms npo-
OyKyuu, KOHKYPeHMOCHOCOOHOCMb, 3emaecbepediceHue,
PAayUOHANbHOE 0C8OeHUe Heop

Pekxomendosano 0o nybaikauii 0okm. eKoH. HayK

10. I. lTuaunenkom. Jlama HaoxodxucenHs pykonucy
19.05.17.

ISSN 2071-2227, Naukovyi Visnyk NHU, 2018, N2 4



