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Purpose. The article is devoted to the investigation of factors influencing labour productivity of machine-building
enterprises in mining industry and to their evaluation in order to increase the competitiveness. To develop ways to
increase the competitiveness of engineering enterprises within the same mining industry by the means of increasing
their labour productivity. To determine the relationship between labour productivity at engineering enterprises of
mining industry and return on assets as well as return on sales using correlation analysis. To ground and to explain the
indicator of labour as basis for the formulation of quantitative and qualitative indicators used in further assessment of
production competitiveness at machine-building enterprises.

Methodology. The study uses the methods of analysis and synthesis, deduction and induction (in determining the
factors affecting company’s productivity), systematization and generalization (to clarify the relationship between liv-
ing and materialized labour, to suggest new ways to increase productivity and, thus, enhance enterprises’ competitive-
ness), correlation analysis (in determining the relationship between labour productivity at machine-building enter-
prises of mining industry and the indicators of return on assets and return on sales).

Findings. Impacts on productivity of machine-building enterprises within the mining industry are analysed and
explained. Forms of labour productivity are investigated on the sample of these enterprises. Ways for further improve-
ment are determined concerning the increased productivity of these enterprises that are producing equipment for the
mining industry which include: improving the organization of production and labour through formation of labour
force possessing newest qualifications; transformation of factors of macroeconomic environment of these enterprises,
especially those of ecological sphere; structural transformation of production, aimed at modernization of fixed assets;
creation and development of necessary social infrastructure; ensuring business competitiveness based on the defini-
tion of marginal productivity. The authors suggest new directions of increasing enterprises’ competitiveness through
implementation of following measures: revision of the key competitive strategies; increase in revenue through higher
prices and raised marketing spendings; cost cutting; reduction of illiquid assets; combining all these methods from
above. It is also recommended to ensure these enterprises’ competitiveness on the basis of determining their mar-
ginal productivity. The degree of influence of return on assets and sales margins on productivity of machine-building
enterprises within the mining industry is established using correlation analysis.

Originality. The level of labour productivity is economically grounded through the use of both quantitative and
qualitative indicators directed on the measurement of the competitiveness of machine-building enterprises. An ap-
proach is presented which is supposed to ensure the competitiveness of enterprise-based marginal productivity based
on defining production volume growth using an additional unit of labour under other fixed conditions. This approach
encourages enterprises optimizing their resources through the application of additional labour or displacement of
inefficient work and reaching optimal marginal productivity.

© Olejarz T., Nitsenko V., Chukurna O., Mykhailova M., 2018

154 ISSN 2071-2227, HaykoBun BicHuKk HI'Y, 2018, N2 1




EKOHOMIKA TA YNPABJIIHHA

Practical value. The results of this research can be used for further development both in scientific and practical
ways. Thus, they can be used by machine-building enterprises as an element of improving the competitiveness eco-
nomically based on the labour productivity index. A new approach is presented here which uses the reduction of time
needed for market circulation of products or logistics cycle, directly related to the time saving. As a result, enterprise
resources reach higher productivity which is occurring due to the increasing asset value and the performance metrics

concerning the return on company’s sales.

Keywords: machine building, labour productivity, competitiveness, return on assets, return on sold products

Introduction. Labour productivity is one of the indi-
cators of the productivity. The growth of labour produc-
tivity serves as the means for lowering production costs
and increasing the enterprise profits. In general, labour
productivity growth should form the reserves for the cre-
ation of price advantages at industrial markets.

The overall competitiveness of the company is based on
the price and quality advantages of the enterprise in indus-
try. However, labour productivity, as an economic indica-
tor, is a common source of their formation. Thus, the eco-
nomic nature of the productivity is based upon quantitative
and qualitative factors of its formation. The competitive-
ness of industrial and machine-building companies in the
B2B market is of specific interest. The development of
machine-building enterprises in the mining industry of
Ukraine has quite capacious potential. According to ex-
perts, the explored reserves of iron ore only amounted to
32.5 billion tons in Ukraine, 70 % of which are lying in
Kryvyi Rih iron ore basin. In addition, Ukraine has signifi-
cant reserves of coal, uranium and manganese ores that are
actively mined, which requires special equipment and
should contribute to the development of machine-building
enterprises of mining industry. Under these conditions, the
study of factors influencing the productivity of the ma-
chine-building enterprises in mining industry and their as-
sessment in relation to the recent World trends in this field
become particularly relevant.

Analysis of the recent research and publications. Many
Ukrainian scholars-economists have investigated the
problems of industry economics, including those of the en-
terprises of mechanical engineering. Famous Ukrainian
scientists detail the economic problems of the development
of industrial enterprises and the influence of various factors
on them. For example, O.1. Amosha, L. L. Starychenko
and D.Yu. Cherewatsky [1] point out the problems and
prospects for the development of the coal industry and de-
termine the profitability of the industry, but do not investi-
gate its impact on the development of machine-building
enterprises in mining industry. In turn, I.P.Buleev,
N. Yu. Bryukhovetska [2], S. Chuprov [3], M. Puziak [4],
V.I. Lyashenko [5], R.O. Dychkovskyi, A.S. Avdiush-
chenko, V. S. Falshtynskyi, P. B. Saik [6], G. G. Piwniak,
V.1. Bondarenko, V.1.Salli, I.1. Pavlenko, R. O. Dychkovs-
kiy [7], define the growing economic problems of indus-
try and propose their solution via mobilization of domestic
resources of the country and attraction of capital and ad-
vanced technologies. They believe that the principles of
institutional theory of society development should be used
as the basis for the industry reform. Much attention is paid
to the creation of proper institutes for the formation and
implementation of Ukraine's economic policy.

Unsolved aspects of the problem. Despite the signifi-
cant contribution of scientists to the study of the eco-
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nomics of industry, the question of the impact of eco-
nomic factors on labour productivity has been studied in-
sufficiently. In scientific works devoted to the economic
problems of the development of machine-building en-
terprises, scientific issues have not been sufficiently in-
vestigated. Their purpose should have been to substanti-
ate labour productivity as the basic indicator of increas-
ing the competitiveness of industrial enterprise. All the
above aspects show the relevance of current paper and
the need to use its results in further scientific research.

The object of the article is to evaluate factors influenc-
ing productivity of machine-building enterprises in the
mining industry in order to improve their competitiveness.

Presentation of the main research and explanation of sci-
entific results. Labour productivity is measured by sum-
ming up consumer values created per unit time or the re-
quired time spent per unit labour product. Labour produc-
tivity, as an economic indicator, is measured by the amount
of product produced by one employee during certain pe-
riod of time or during unit of time.

In the economic theory there are two approaches to
the interpretation of the concept of productivity. The first
considers the productivity of human labour, which is de-
termined by the cost of work used in the production of
this product. The second approach offers to assess aggre-
gate productivity of social labour, measuring it by total
costs of living and materialized labour. Increased produc-
tivity is connected to the decrease in living labour with the
respective increase in materialized labour. In this way the
proportion of labour in product is reduced. This is due to
more rapid decrease in living labour than the growth of
materialized labour. The cumulative saving of working
time is achieved by reducing the resource costs of pro-
duction, which in turn characterizes efficiency.

At the micro level, meaning at the enterprise level, la-
bour productivity is measured as an output per employee
or per unit of time. At this level, the indicator of efficiency
considers only economy of the manpower. At the macro
level, labour productivity is measured by the ratio of the
physical volume of national income to the number of em-
ployees in material production. Thus, labour productiv-
ity is the indicator reflecting directly the savings of hu-
man labour at the micro level and indirectly the savings
of social labour via the volume of national income at the
macro level.

In order to understand the economic essence of pro-
ductivity it is necessary to consider the forms of its man-
ifestation.

The first form of manifestation of labour productiv-
ity is the reduction of labour costs per unit of consumer
value and the economy of working time. The most impor-
tant is the absolute reduction in labour costs necessary
to meet a certain social need. This approach to the abso-
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lute reduction of labour costs is forcing companies to
use the ways to save labour and material resources.

Another form of productivity display is the growth of
the mass consumer values that are generated per unit of
time. Considering the indicator of labour productivity in
this respect, it is necessary to take into account not only
the volumes of manufactured goods, but also the increase
in their quality. This approach is based on the fact that the
creation of consumer value needs a specific work to be
done that, in turn, reflects the public value of the product.
Respectively, the value of goods depends on the set of con-
sumer properties, which are the basis of product quality
and form its ability to meet the needs of consumers.

Therefore, on practice the consideration of this ap-
proach to the productivity manifestation implies its wide-
spread use in assessing the product usefulness or value.

In this respect, labour productivity forms qualitative
indicators for assessing the competitiveness of industrial
enterprises. That is why labour productivity embodies
competitiveness of the enterprise. In this context, let us
consider the development of Ukrainian mining industry,
which is characterized by too low labour productivity in-
dexes, which have a tendency to a sharp decline in the area
of machine-building (Fig. 1).

Fig. 1 shows a decline in labour productivity in ma-
chine-building industry by almost 8§ times only in 2011,
with a gradual decline during 2012—2016. The develop-
ment of the machine-building industry, especially that of
the mining industry, depends, respectively, on the develop-
ments of the mining industry itself. Labour productivity
of the latter has been also rapidly decreasing, starting since
2009. Thus, machine-building industry was lagging 2 years
to the change in the efficiency of the mining industry.

If we consider labour productivity of the machine-
building enterprises that produce equipment and mech-
anisms for the mining industry, then it becomes appar-
ent that this indicator is higher than the average one in
the mechanical engineering industry (Fig. 2).

The highest level of labour productivity is observed
at PJSC “Novokramatorsky machine-building plant”.
PJSC “Odesa Machine Building Plant” also has a high
labour productivity index, which experienced a signifi-
cant drop in 2014, but later this crisis had been overcome.
The producer of the mining equipment PJSC “Khol-
modmash” also has a performance indicator higher than
the average one, although it is the lowest among the en-
terprises that were considered. Thus, PJSC “Novokram-
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Fig. 1. Dynamics of changes in labour productivity in ma-
chine-building and mining industries in 2003—2016:
—— — labor productivity in the mining industry,; s — labor
productivity in machine-building industry

156

atorsky Machine-Building Plant” has the highest rate of
output per worker. Accordingly, each worker of the enter-
prise creates the largest consumer value of the product,
which is produced per unit of time. It can be concluded
that despite the overall decline of this indicator in industry,
mining engineering machinery industry remains quite
popular. This is explained by the fact that raw material ori-
entation of industry persists in Ukraine, despite the fact
that starting since 2010 mining volumes have been con-
stantly decreasing (Fig. 3). Labour productivity, as a rela-
tive indicator, may vary depending on the changes in pro-
duction volumes or the number of employees at the enter-
prise. That is, an increase in labour productivity in ma-
chine-building for the mining industry can occur due to a
reduction in the number of workers in the industry while
maintaining the same level of production. This actually
happened in the main branches of machine building. In
addition, it is known that in case of gap in the level of la-
bour productivity between the country and leading coun-
tries, such a country can have a growth rate of labour pro-
ductivity significantly higher than the same indicator of the
leader country. Accordingly, a low level of labour produc-
tivity indicates incomplete use of production capacities and
inefficient enterprise management or an overabundance of
employees. It can be possible effect of these factors together.

Certainly, labour productivity reflects the change in
the ratio of the cost of living and materialized labour. If
during the production materialized labour is used more
than living labour, the company has a chance to increase
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Fig. 2. Labour productivity at the machine-building en-
terprises of Ukraine, which produce equipment for the
mining industry compared with the average labour
productivity of machine-building industry:
———PJSC “Odessa Machine-Building Plant”; —-—
PJSC “Odessa Production Association “ Holmodmash”;
—+—— PJSC Novokramatorsk Machine Building Plant; ———
labor productivity in machine-building industry
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Fig. 3. Production volumes of mining industry in Ukraine
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productivity. However, there are several possible variants
of the result of such an action. In one case, while reducing
the cost of living labour, the spending of materialized la-
bour per unit of output increases both in relative and in
absolute terms. Otherwise, the cost of living labour in-
creases only in relative terms, but in absolute terms it falls.
Such processes can arise during automation of labour or
the modernization of obsolete technology, reconstruc-
tion of enterprises based on the use of more progressive and
efficient means of production are in place. An increase in
production norms of additional product significantly af-
fects the augmentation of productivity. The fact is that the
profit margins are formed as a result of creating an excess
of the product over the cost of work used for its creation
and of the creation and accumulation of production and
reserve funds due to it. All this was and remains the basis
of the economic development of the enterprise.

Another way of economic development at the expense
of an increase in labour productivity is the reduction of
time of product circulation at the market or of logistics cy-
cle, which is directly related to the economy of time. The
savings in this case are achieved by reducing the production
time, the logistics cycle and the time of market circulation
of products, This is reached via the consolidation of the
terms of construction and development of production ca-
pacities, prompt introduction of scientific and technologi-
cal achievements into production and logistics cycle, ac-
celeration of innovative processes and replication of best
practices. As a result, having the same resources of living
and materialized labour the enterprise gets higher labour
productivity, which is due to an increase in the value of as-
sets and the efficiency of the company, primarily in the
sales profitability. The account of the time factor gets ex-
tremely great importance in the organization and manage-
ment, especially due to high dynamism of the market
economy, constant changes in the course of reform, growth
and complexity of social needs. In this aspect, the study of
the impact assets profitability and return on sales on the
productivity of the machine-building enterprises in mining
industry is an important scientific and practical task.

An interesting approach to determining the relation-
ship between productivity and return on assets was sug-
gested by foreign scientists O. S. Sukharev, E. M. Strizha-
kova [8], V. Botri¢ et al. [9], B. Micallef [10], who in their
research proved the existence of a close interconnection
between the return on assets and labour productivity. Based
on this approach, we had carried out the evaluation of the
impact of return of assets and return of sales on labour pro-
ductivity through the calculation of correlation coefficient.

The respective estimation on the data of three ma-
chine-building enterprises of the mining industry (PJSC
“Odesa Machine Building Plant”, PJSC “Kholodmash”
and PJSC “Novokramatorsky Machine-Building Plant™)
showed high and moderate correlation between respective
indicators. This indicates a high degree of impact of return
on assets and return on sales on productivity (Table 1).

According to Table 1, it can be seen that PJSC “No-
vokramatorsky Machine-Building Plant” has high cor-
relation coefficients, which indicates a high degree of im-
pact of the return on assets and the return on sold prod-
ucts on the indicator of labour productivity. PYSC “Khol-

ISSN 2071-2227, HaykoBun BicHuk HI'Y, 2018, N2 1

Table 1

Correlation coefficients and impact assessment of the
profitability of machine building enterprises in the
mining industry on labour productivity

The value of The value of

the correlation correlation
Machine building . coeflicient
. coefficient
enterprises for the between labour
mining industry between productivity
productivity and

and return on

return on assets sold products

PJSC “Odesa
Machine Building
Plant”

PISC
“Kholodmash”
PISC
“Novokramatorsky
Machine-Building
Plant”

-0.44 -0.29

0.40 0.38

0.51 0.70

modmash” has moderate correlation coefficients, but they
also indicate that the impact of these indicators on labour
productivity exists. The reverse effect of the indicators is
observed only at PJSC “Odesa Machine Building Plant”,
which testifies that labour productivity already affects prof-
itability of the enterprise. Moreover, the estimation shows
that there is a moderate impact on the return on assets. In
addition, for all companies, productivity growth was ob-
served as far as the number of employees was reducing.
Thus, the greatest contribution to the growth of labour
productivity is the pace of change in the number of em-
ployees, rather than an increase in production rates. More-
over, recently there has been a significant reduction in the
volumes of production of machine building, including
that of mining industry (Table 2).

The study of the economic content of labour produc-
tivity and the calculations made allow us to determine
the following factors, which are the sources of produc-
tivity growth of the machine-building enterprises in min-
ing industry: the degree of introduction of innovations and
the use of new technologies in production; introduction
of methods for improving the organization of work; an in-
crease in the qualification of employees.

Let us consider the dynamics of changes in these fac-
tors in the industry. The statistical data confirm the cy-
clical dynamics of the development of innovation policy
of industrial enterprises in Ukraine. While in 2002 the
share of enterprises that implemented innovations was
14.6 %, in 2005 it decreased to 8.5 %; in 2012—2013, it
grew to 13.6 %, but starting from 2014, the share began
falling, with subsequent growth to 16.6 % in 2016 (Fig. 4).

In general, we can conclude that the enterprises in-
troducing innovations represent a small share in the econ-
omy of the country.

Let us consider the enterprises that introduce new
technological processes, which correspond to the indi-
cator “implementation of methods for improving the or-
ganization of work”. According to statistics, the number
of Ukrainian enterprises that introduced technological
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Table 2

Key indicators used for the calculation of labour productivity for machine-building
enterprises of mining industry

PISC
PJSC “Odesa Machine PJSC “Novokramatorsky
Building Plant” “Kholodmash” Machine-Building
Plant”
G [ [ [ [ [
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2008 | 35016 | 230 | 152.2 | 12769 | 189 67.6 - - -

2009 | 14124 | 230 61.4 | 3249 | 189 17.2 - - -
2010 | 23978 | 230 | 104.2 | 4699 | 189 | 24.8 | 3427280 | 13800 | 248.3
2011 | 39301 | 230 | 170.8 | 9433 | 189 | 49.9 | 2914345 | 13400 | 217.5
2012 | 21784 | 222 | 98.1 | 5931 189 31.4 | 2372735 | 13460 | 176.3
2013 | 14269 | 220 | 64.9 | 1016 189 5.4 | 2675465 | 11500 | 232.6
2014 | 1004 | 200 5.0 1194 | 189 6.3 | 2574823 | 11500 | 223.9
2015 | 18024 | 193 93.4 | 2196 | 189 11.6 | 2965133 | 11500 | 257.8
2016 | 34207 | 157 | 217.8 | 805 189 4.3 | 3079114 | 11500 | 267.7

processes increased from 1.403 in 2000 to 2.043 in 2011,
and despite the economic stagnation in 2014, the number
of innovative enterprises was 1.743, and already in 2015
it decreased to 1.217. However, in 2016 there was a rapid
increase in this indicator to 3.489 enterprises. In Fig. 5 the

level of implementation of new technological processes in
the economy of Ukraine is represented. It is also cyclical.

Despite the increase in the level of implementation
of innovations, the proportion of innovative products that
are produced is decreasing. In Fig. 6, the structure of
innovation activity for the period from 2002 to 2016 is

20 e 183 represented, according to the level of implementation of
Br &l 161 = innovations and innovative products.
16 1 C 43 13
14 7 2 | 12.1
12 4 10 - 10.8 _
0 2016
8 -
6 2014
4 -+
g ] ; : : : : : : : 2012
2002 2004 2006 2008 2010 2012 2014 2016
. . . . . 2010
Fig. 4. Share of enterprises engaged in and implementing
innovations in Ukraine [11]: 2008
u — the share of enterprises engaged in innovations, %; m—
share of enterprises that implemented innovations, % 2006
4000 w9 2004
3000 2510 ,
A_2188 / 2002
2000 1808 1893 /\ 1743 /
1482
1727 /é:’v 208 \‘/\ /
1000 N - mus 1576 1217
Fig. 6. The structure of innovation activity for the period
0 — — 2002—2016 by the level of implementation of innova-
8 8 =y ] = 2 a b 2 ; di ; d 117
S S S S S S 3 5 5 tions and innovative products [11]:

Fig. 5. The level of introduction of new technological pro-
cesses in the economy of Ukraine during 2000—2016 [11]
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u — the share of realized innovative products in the volume
of industrial, %, m— share of enterprises that introduced
innovations, %
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The results of the analysis of patenting and the use of
industrial property objects in Ukraine for 2008—2016 also
indicate, that during this period the number of applica-
tions for the protection of inventions, utility models, in-
dustrial designs, trademarks, technologies of integrated
circuits and plant varieties; in general, the activity on cre-
ation, use and commercial realization of scientific and
technical products, became more active.

The third main factor influencing the rate of labour
productivity is the growth of the skills of workers. How-
ever, during the period of Ukraine's independence, a de-
cline in the prestige of engineering specialties was ob-
served, a reduction in real wages in industry and a drop in
performance indicators of enterprises were in place.

One of the main indicators of the efficiency of indus-
trial enterprises is the ratio of growth rates of productiv-
ity and wages. In economic theory it is considered axiom
that the growth rate of labour productivity should out-
strip the growth of wages. Despite this, in Ukrainian prac-
tice this condition is not always followed, which is con-
firmed by following estimations (Fig. 7).

Based upon the information presented in Fig. 7, in the
Ukrainian industry there are no real reserves at all for the
increase in the average monthly wage. During 2004—2016,
the labour productivity shows a downward trend, with the
exception for several years. Taking into account that this
data is rather relative than absolute, these few years do not
affect the general trend in the industry.

Among the ways of increasing labour productivity in
machine building of mining industry there should be the
following:

1. Improvement of the organization of production and
labour due to the formation of labour force with newest
qualification; increase in productivity standards; reduc-
tion in the number of employees; prevention of person-
nel turnover; simplification of the management structure;
mechanization of accounting and computing work; change
of working period; increase in the level of production spe-
cialization.

118,
120 114.3
1105

1017

1 100,05 100.05 100.

100

80

30.8

20

2004 2006 2008 2010 2012 2014 2016

Fig. 7. The ratio of growth rates of labour productivity
and wages in Ukrainian industry [11]:
u — the growth rate of labor productivity in machine build-
ing enterprises; m— the growth rate of average monthly wages
in industry
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2. Transformation of the factors of the macroeconom-
ic environment of the enterprise, especially in the field
of ecology. It is necessary to respect European experience
in constructing environmental law in mining and machine-
building enterprises in mining industry. It is necessary to
take into account modern requirements regarding the en-
vironmental component of industry functioning and take it
into account while calculating labour productivity in the
industry.

3. Structural transformations in the field of produc-
tion, aimed at modernizing fixed assets, changing the
share of production technology of certain types of prod-
ucts, labour complexity of the production program, in-
creasing the weight of new products.

4. Creation and development of the necessary social
infrastructure, aimed at solving financial problems, time-
ly payment of wages, formation of a social package for
employees.

5. Ensuring the competitiveness of the enterprise on
the basis of determining the marginal productivity of la-
bour. This mechanism can be explained as follows. For
example, an enterprise, while determining the required
number of workers, should determine the price of labour
demand, that is, the level of wages. According to the law
of killing marginal productivity, the price of a product is
formed depending on the value of the last marginal unit
of the factor of production, which was used in its pro-
duction. This approach proves the formation wages, which
will be equal to the price of the marginal product. Thus,
the enterprise will strive to balance the level of the mar-
ginal product and the wages of workers. This will encour-
age the involvement of such a number of workers, which
will support this balance. The application of this theory
in practice allows establishing reasonable prices for fac-
tors of production. If an enterprise seeks to minimize costs,
the cost of factors of production will be proportional to
the level of their marginal productivity. It is one of the goals
of pricing policy. As a result, the company will strive to
equalize the value of the marginal product and wages. This
mechanism justifies the price as a factor of influence on
the competitiveness of the company and its products on the
market. Thus, the company's management seeks to opti-
mize all the resources needed to produce goods under the
condition of reaching the level of marginal productivity.

Proceeding from the above-mentioned provisions, it
is possible to offer the competitiveness strategies to en-
terprises of machine building of mining industry.

For market outsiders the following areas can be iden-
tified as those increasing the company's competitiveness:
reviewing the underlying competitive strategies that are
used; maximizing profits by setting high prices and in-
creasing marketing costs; reducing production costs; re-
ducing illiquid assets; combining all these methods.

A company with a weak competitive position can im-
prove its competitiveness on the basis of work with cheap
products or by using differentiation strategies via main-
taining sales volumes, market share, profitability, and spe-
cific position at existing levels. It is also possible to reinvest
into the business in order to obtain short-term profits.

For companies with a high level of competitiveness
and a strong competitive position one could recommend-
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ed the strategy of concentration on expanding its own
capacities. For such enterprises it is also possible to adapt
to a specific group of consumers or to create an innova-
tive product. We recommend using a strategy of tracking
the leader. In any case, whatever position the company
occupied in any market environment, productivity growth
is essential for its survival and competitiveness. This is high-
er productivity that has always provided and provides ben-
efits and, finally, the victory not only for individual enter-
prises, their associations, industries, but also for countries.

Conclusions and recommendations for further research.
Asa result of the research, the factors influencing the pro-
ductivity of machine-building enterprises in mining in-
dustry were substantiated and studied. The main factors
that are the sources of productivity growth at the ma-
chine-building enterprises in mining industry include
the following: the degree of introduction of innovations
and the application of new technologies at the enterpris-
es; introduction of methods for improving the organiza-
tion of work; an increase in the level of qualification of
employees. In the course of the assessment two forms of
labour productivity were analysed on the example of the
machine-building enterprises in the mining industry as
a source of cost reduction of unit labour costs and savings
of working time. The ways of increase in labour produc-
tivity in mechanical engineering for the mining industry
were determined. The high degree of impact of return on
assets and the return on sales on labour productivity in
the machine-building enterprises in mining industry was
showed through correlation analysis. It contributes to ec-
onomically reasonable rate of labour productivity in terms
of formation, both quantitative and qualitative indicators
to measure the competitiveness of industrial products and
industrial enterprises overall.

The approach to ensure the competitiveness of the
enterprise based on the determination of marginal pro-
ductivity is proposed and grounded. It is based on the de-
termination of the growth of production volumes, the basis
of which is the use of an additional unit of labour, other
things being equal. This approach encourages enterpris-
es to optimize resources based on the use of additional
labour or the suppression of inefficient labour, thereby
achieving a level of marginal productivity.
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Mera. JlocnimkeHHsT (haKTOpiB BIUIMBY Ha MPOIYK-
TUBHICTb Mpalli MAaIIMHOOYAiBHUX MiAITPUEMCTB IS Tip-
HUYOI00YBHOI IIPOMMCJIOBOCTI Ta iX OLIiHKA 3 METOIO TTifI-
BUILIEHHSI KOHKYPEHTOCIIPOMOXHOCTI. OOIPyHTYBaHHS
HaMpPsIMiB MOCUJIEHHSI KOHKYPEHTOCIIPOMOXKHOCTI i/~
MPUEMCTB MaIIMHOOYAYBaHHS UIsl TipHUYOA0OYBHOI
MPOMMCIIOBOCTI LIIJIIXOM MiABUILEHHS MPOAYKTUBHOC-
Ti npaui. OLiHUTY BIUIMB HAa MOKA3HUK MPOAYKTUBHOCTI
npaii MaluMHOOYAiBHUX MiAIMPUEMCTB IJIsl TipHUYOA0-
OyBHOI r'ajTy3i ITOKa3HUKIB peHTa0eIbHOCTI aKTUBIB i peH-
Ta0EJILHOCTI peajli3oBaHOI MPOMAYKIIil 3a JOIIOMOTOI0 KO-
pensuiitHoro aHasizy. OOrpyHTYBaTy MOKa3HUK MPOIYK-
TUBHOCTI Mpalli K 6a30BUil Tpu (opMyBaHHi KiJIbKicC-
HUX i IKiICHUX MTOKA3HUKIB OLIIHKA KOHKYPEHTOCIIPO-
MOXHOCTI TIPOIYKIIil MiAMTPUEMCTB.

Metoauka. Y npolieci J0CTiKeHHsI BUKOPUCTaHi Me-
TOAM aHaJIi3y i CUHTE3y, AeAyKIIii Ta iHIYKIIil (BUKOpUC-
TOBYBAJIMCS ITiJ] Yac BUBHAYEHHS (DaKTOpiB, 1110 BIUIMBA-
I0OTh Ha NPOAYKTUBHICTD Ipalli MigAIIpPUEMCTBA), CUCTE-
MaTu3allii Ta y3araJibHEeHHS (111 YTOYHEHHS CIiBBiIHO-
IIEHHST BUTPAT XUBOI 1 MaTepiali3oBaHOI Mpalli, CUC-
TeMaTu3allii KJIIOUOBUX LLISIXiB MiABUILIEHHS MPOIYK-
TUBHOCTI Tpalli 3 METOI MOCUJIEHHSI KOHKYPEHTOCTIPO-
MOXKHICTIO ITiANTPHUEMCTBA), KOpENSLiiHMI aHami3 (TTpu
BU3HAYE€HHI B3a€MO3B’SI3KY MiXX ITPOIYKTUBHICTIO TTpa-
1Ii Ha MiANPUEMCTBAX MAlIMHOOYTYyBaHHS ISl TipHU-
yog00yBHOI TajTy3i I IOKa3HUKaMU peHTa0eIbHOCTI aK-
THUBIB i PEHTA0EJIBbHOCTI peati3oBaHOl MPOIYKIIii).

PesynbTatu. JociimkeHi Ta 00IpyHTOBaHi (hakTopu
BIUTMBY Ha MPOAYKTUBHICTb Mpalli MAILIMHOOYIiBHUX Mi-
MPUEMCTB JIJIs1 TipHUY0A00YBHOI pomucaoBocTi. [Tpoa-
HaJli3oBaHi (hOpMU TIPOSIBY MOKA3HUKA MPOAYKTUBHOCTI
npaili Ha IpUKJIaAi UUX MiAnpueMcTB. BusHaueHi nuisixu
MiABUILIEHHS TTPOAYKTUBHOCTI TIpalli 1151 MallIMHOOY/1iB-
HUX IOIPUEMCTB Y TaKMX HAIPSIMAaX PO3BUTKY: IOJIII-
ILIEHHSI OpraHizallil BApOOHUIITBA I Mpalli 3a paXyHOK
¢dopMyBaHHSI poO0OYOI CUJIM 3 HOBOIO KBaslidiKalli€lo;
TpaHchopMmallisi YUHHUKIB MAaKPOEKOHOMIUYHOTO cepel-
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OBMIIIA ITiAITPUEMCTBA, 0COOJIMBO B €KOJIOTiUHI cepi;
CTPYKTYpHi TpaHc(opmallil B rajy3i BApOOHUIITBA 3 Me-
TOIO MOJIEPHi3allil0 OCHOBHUX (POHAIB; CTBOPEHHSI 1 pO3-
BUTKY HEOOXiTHOI colliaibHOI iH(PPACTPYKTYpH; 3a0e311e-
YeHHsI KOHKYPEHTOCTIPOMOXKHOCTI ITiAMPHUEMCTBA Ha OC-
HOBi BM3HAUE€HHSI IPAHWYHOI MPOAYKTUBHOCTI Tpalli.
3arpoIToHOBaHi HATIPSIMU MIOCUJICHHST KOHKYPEHTOCTIPO-
MOXKHOCTI TTiIITPHEMCTBA IIUISIXOM BIIPOBAIKEHHST HACTYTI-
HUX 3aXOJiB: IIeperyisan 0a30BMX KOHKYPSHTHUX CTpaTe-
Tiii; 30iIbLICHHS 1OXOIY 32 PaXyHOK IMiIBUILIEHHS LIiH i
BUTpAT Ha MAPKETHUHT; 3HIDKEHHS BUTPAT; CKOPOUCHHS
HEJTiKBiIHUX aKTUBIB; KOMOiHYBaHHS BCiX METO/IB. 3a-
MPOITIOHOBAHO 3a0e3IMeYyBaTi KOHKYPEHTOCTIPOMOXKHi-
CTh MiANIPUEMCTBA HA OCHOBI BU3HAYE€HHSI TPaHUYHOI
MPOLYKTUBHOCTI mpalii. BcTaHOBJIEHO CTyNiHb BILIMBY
Ha MPOMYKTUBHICTh Mpalli MiAMTPUEMCTB MAILIMHOOYIY-
BaHHS JIJIs1 TipHUYOO00YBHOI Taiy3i MOKa3HUKIB peHTa-
OEJTbHOCTI aKTUBIB i PEHTA0EIbHOCTI peayli3oBaHOl MPo-
JTYK11ii 32 JOTIOMOTOI0 KOPEJISILIIITHOro aHatizy.

HaykoBa nHoBu3zna. EKOHOMiuHO OOTpYHTOBAHO IO~
Ka3HUK MPOAYKTUBHOCTI Mpalli B aCNeKTi (hopMyBaHHS
KIUTBKICHUX i IKICHUX MOKA3HMUKIB OLIIHKM KOHKYPEH-
TOCIIPOMOXKHOCTI MPOIYKIIil TPOMUCIOBUX IMiANPUEMCTB
yepe3 KOMIUICKCHY Jif0 Ha 3arajibHUi piBeHb KOHKY-
PEHTOCITIPOMOKHOCTI ITiIIIPHEMCTBA. 3aIIPOIIOHOBAHO
Ta OOIPYHTOBAHO TiAXiJ 10 3a0e3MeYeHHs] KOHKYPEeH-
TOCIIPOMOXKHOCTI ITiAIPHUEMCTBA Ha OCHOBI BU3HAYCH-
HSI TPAaHUYHOI MPOAYKTUBHOCTI Tpalli, 1110 6a3yeThCS Ha
BU3HAYEHHI 3pOCTaHHSI 00CSITiB MPOAYKIIii, 3 BAKOPUC-
TaHHSIM JOIAaTKOBOI OMVHMIII Mpalli 3a iHIIuX (hikcoBa-
HUX yMOB. LIl minxin cTuMysoe minnprueMcTBa ONTUMI-
3yBaTU PeCypcH Ha 0a3i 3acToCcyBaHHSI 1OAATKOBOI Mpalli
a0o BUTICHEHHSI Hee(heKTUBHOI Mpalli i1 JOCSITHeHHSI PiB-
HSI TPAHUYHOI TPOTYKTUBHOCTI.

IIpakTyHa 3HauuMicTh. Pe3yabTaTtvl mOCTiIKEHHS
MOXYTh OYTH BUKOPHUCTaHI UIST TTONAJBIINX HAyKOBUX
pPO3pO0OK y JaHOMY HAmpsiMi, a TAKOX Yy TPaKTUYHIi
JisUTbHOCTI MAaIIMHOOYIiBHUX MiAMPUEMCTB SIK €JIEMEHT
MiABUIIIEHHS KOHKYPEHTOCIIPOMOXKHOCTI TTiAIIPUEMCTBA.
OOrpyHTOBaHO MiAXij, 1110 BUKOPUCTOBYE B 0a3uCi 0-
Ka3HMKa IIPOAYKTUBHOCTI ITpalli CKOPOUYEHHSI yacy 00i-
Ty OpOayKIlii a00 JOTiICTUYHOTO LUKJTY, 110 O6e3moce-
PEMHBO MTOB’I3aHO 3 EKOHOMIEIO Yacy. Y pe3ysbTaTi Mif-
MPUEMCTBO 3a THUX XK€ PeCypcCiB XMBOi Ta MaTepiaizo-
BaHOI Mpalli OTPUMYE BUCOKI MOKA3HUKU MPOIYKTUB-
HOCTI TIpalli, 1110 BIJIMBA€E Ha 30iJIbILIEHHST BAPTOCTI aK-
TUBIB i TTOKA3HUKU e€(PEKTUBHOCTI pOOOTH ITiATIPUEM-
CTBa, y Teplly 4yepry, Ha peHTa0eJbHICTh peaizoBaHO1
OPOAYKIIiL

KimouoBi ciioBa: mauwiunobyoysants, npooyKmueHicms
npayi, KOHKYPeHmMOCHPOMOICHICIb, PeHMAOEeNbHICMb K-
mueie, penmabeabHiCMb peanizosanoi npodyKuyii

emn. MiccnenoBanue (hakTOPOB BIAUSIHUS Ha TTPOU3-
BOIUTEIbHOCTh TPY/a MAILIMHOCTPOUTEIbHBIX IIPEAIIPHU-
SITUIA 1J11 TOPHOAIOOBIBAIOLIEH TIPOMBILUIEHHOCTH U UX
OLIEHKA C LIEJIBIO ITOBBIIEHNS] KOHKYPEHTOCIIOCOOHOCTH.
OO00CHOBaHNE HAIMPABJICHUI TTOBBIIMICHUS] KOHKYPEH-
TOCITOCOOHOCTH TIPEIITPUATAN MAITUHOCTPOSCHUS IS
TOPHOIOOBIBAIOIIIEH TTPOMBIIIUIEHHOCTH C TIOMOIIIBIO yBe-
JIMYEHUsT YPOBHSI MMPOU3BOIUTEILHOCTU Tpyaa. OLleHUTh
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BJIUSIHUE Ha ITOKa3aTelslb IPOM3BOAUTEIBHOCTH TPYyIa
MaIIHOCTPOUTEIIBHBIX TIPEAIIPUSITHI TSI TOPHOIOOBI-
BaloIIC OTPaC/IM TToKa3aTesieli peHTa0eTbHOCTH aKTH-
BOB M pEHTA0EIbHOCTH PeaTM30BaHHOM MTPOMYKIIH C TTO-
MOILIbIO KOPPESIIMOHHOTO aHaiu3a. O60CHOBATh MO-
KazaTeJib POM3BOIUTEILHOCTU TpyAa, Kak 0a30BbIi Mpu
(hopMUpPOBaHUY KOJIMYECTBEHHBIX U KaUEeCTBEHHBIX T10-
KazaTeJIei IJ1s1 OIICHKM KOHKYPEHTOCIIOCOOHOCTH ITPO-
IYKITUY TIPEATIPUSTAN MaITMHOCTPOCHMSL.

Metoauka. B poliecce nccieoBaHusI UCIIOIb30Ba-
HBI METOIBI aHAIM3a U CUHTE3a, ICAYKIINY U MHAYKITNN
(MCTTOTB30BAIMCH TIPU OTIpeesieHN (haKTOPOB, BIIMSI -
IOIIMX Ha MMPOU3BOIUTEIIBHOCTD TPYIa MPEATIPUSTHS ),
cUcTeMaTU3aluu U 00001IeHUs (JUIs1 yTOYHEHUsI COOT-
HOLLIEHMS 3aTPaT XKMBOI'0 U OBEILIECTBIEHHOTO TPYAA, CU-
CcTeMaTU3alu KTIOUEBBIX ITyTeH MOBBIIIICHMS IIPOM3BO-
TMATEIIEHOCTH TPY/IA C LIETbI0 YCUICHNST KOHKYPEHTOCTIO-
COOHOCTH MPEOIIPUSITHS ), KOPPEASIIIMOHHBIN aHATIN3
(TIpu oTIpeneIeHN B3aMOCBSI3U MEXIY TTPOU3BOI-
TEJILHOCTBIO TPY/Ia Ha TIPEATIPUSATHUSIX MAITUHOCTPOCHUS
JUTSI TOPHOJOOBIBAIOIIEH TTPOMBIIIUIEHHOCTH U TTOKa3a-
TEJISIMU PEHTA0EIbHOCTA aKTUBOB U PEHTa0EIbHOCTU pe-
aJIM30BaHHOM TIPOAYKIIVHN).

Pesynbratel. McciaenoBaHbl 1 000CHOBaHBI (DaKTo-
PBI BIMSTHUS Ha TIPOM3BOAUTEIIFHOCTD TPYyIa MAITMHO-
CTPOUTENIbHBIX MPEANPUITUN [J11 TOPHOAOOBIBAIOIIEIA
MIPOMBIIIITICHHOCTH. [TIpoaHamn3npoBaHbl (POPMBI TIPO-
SIBJICHUsI TTOKa3aTelisl IPOM3BOUTEIBHOCTH Tpy/a Ha
TIpUMepPe STUX MPennpusiTuii. ONpeneieHbl ITyTH ITOBbI-
LIEHMS POU3BOAUTEILHOCTU TPYIa AJISI MAILIMHOCTPO-
WUTEJbHBIX MPEANPUSITAN B TAaKUX HaIpaBICHUSIX pa3-
BUTHS: YJIyUIlIEHE OpraHU3allMy IIPOU3BOICTBA U TPY-
J1a 3a cyeT (OpMHUPOBAHMS paboUeii CHIIBI C HOBOM KBa-
mudukaumneit; TpaHcopmaiust GakTopoB MaKpO3KO-
HOMMWYECKOM CpeIbl MPEATIPUSTHS, 0COOCHHO B 3KOJIO-
TMYeCcKoil chepe; CTPYKTypHBIE TPeoOpa3oBaHUs B OT-
pacyv TTIPOM3BOJICTBA C 11EJTbI0 MOJIEPHU3AIIMKA OCHOBHBIX
(oHI0B; co3aaHre U pa3BUTHE HEOOXOAMOM COIMATb-
HO#1 MH(PPACTPYKTYpPHI; obecreyeHrne KOHKYPEHTOCIIO-
COOHOCTHU MPEATIPUSITHSI HA OCHOBE OIpeAeICHUS TIpe-
TIETBHOM TIPOM3BOANTEIbHOCTH Tpya. [1pemioxkeHbI Ha-
TIpaBJICHNS YCUJICHUST KOHKYPEHTOCIIOCOOHOCTH TIpeI-
TIPUSITHUS ITyTeM BHEAPEHUS CICAYIONTX MEPOIIPHUSITHIA:
TepecMOTp 0a30BbIX KOHKYPEHTHBIX CTPATEeTUIA; YBEIN-
YeHMe TOoXO0/a 3a CUeT MOBBIIIeHMS 1IeH 1 3aTpaT Ha Map-
KETUHT; CHUKEHME 3aTpaT; COKpalleHUE HeJUKBUIHbBIX
aKTHUBOB; KOMOMHMpPOBaHMUE Bcex MeTonoB. Ilpemioxke-
HO o0ecIeuynBaTh KOHKYPEHTOCIIOCOOHOCTh MPEAIPH-
SITUST HA OCHOBE OIIPEICICHUS TIPEICIbHOM ITPOU3BOIN -
TEJIbHOCTH Tpyda. YCTAaHOBJICHA CTCIICHb BIMSHUS Ha
IIPON3BOINTEIBHOCTD TPyAA MPESAITPUSATII MAIIIMTHOCTPO-
€HMSI TSI TOPHOIOOBIBAIOIIEH TTPOMBIIIIJIEHHOCTH TIO-
Kazareseil peHTabeIbHOCTU aKTUBOB 1 PEHTA0EIbHOCTH
peaIM30BaHHOM MPOTYKIIUU C TTOMOIIBIO KOPPETSILIM-
OHHOTO aHaJu13a.

Hayynas HoBu3HA. DKOHOMUYECKH OOOCHOBAH ITOKa-
3aTelIb IPOM3BONUTEIIBHOCTH TPY/IA B aCTIEKTe (hOPMHPO-
BaHMSI KOJIMYECTBCHHBIX 1 KAYeCTBCHHBIX ITOKA3aTelei
OIICHKM KOHKYPEHTOCITOCOOHOCTH TTPOMYKIIA ITPOMBIIII-
JICHHBIX TPEINPUSTUI Yepe3 KOMITTIEKCHOE BO3IEHCTBIE
Ha OOIIMIA YPOBEHb KOHKYPEHTOCTIOCOOHOCTH TIPEIITPH-
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satust. [TpenyoxeH u 000CHOBaH ITOAXO. K 00eCIIeUeHUIO
KOHKYPEHTOCIIOCOOHOCTH TIPEATIPUSITHSI HA OCHOBE OIpe-
JeJICHUs] TIPEIEIbHOM TTPOU3BOIUTENBHOCTUA TPYAa, OC-
HOBaHHOI1 Ha OIpeeIeHUH POCcTa 0ObEMOB MPOAYKIIUN
C UCTOJIb30BAHUEM NOTIOJHUTEIBbHON €UHUIIBI TPyOa
MpU Ipyrux GUKCUPOBAHHBIX YCIAOBUSAX. DTOT MOIXO[T
CTUMYJIUPYET MPEANPUATUAS] ONTUMU3UPOBATh PECYPChI
Ha 6a3e MpUMEHEHUS AOTIOTHUTEIbHOM PadOThI WU Bbl-
TecHeHUsI Hea(hEKTUBHOM pabOThI U JOCTVKEHUS YPOB-
HSI IPeIeIbHON TPOU3BOAUTETLHOCTH.

IIpakTyeckas 3HauMMoCTb. Pe3ynbraThl ucciaenosa-
HUS MOTYT OBITh UCITOJIb30BAHBI IS AAJIbHEUIINX Ha-
YUHBIX pa3pabOTOK B JAHHOM HaTpaBJIeHUH, a TAKXKE B
MPaKTUYECKON NeSITeIbHOCTU MAIITMHOCTPOUTETbHBIX
MPEANPUATUAN KaK 3JIEMEHT MOBBILLIEHUS] KOHKYPEHTO-
CMOCOOHOCTH MPENIPUSITUSI, OCHOBAHHBII Ha 9KOHOMU-
YecKOM 0a3uce 1oKas3aresisi IPOM3BOIUTEIbHOCTH TPY/Ia.
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O060CHOBAH MOIXO, KOTOPHIIT NCIIOB3YeT B 0a3uce Mo-
KazaTeJsIsT IIPOU3BOIUTEILHOCTH TPYIa COKpaIIeHNe Bpe-
MEHM 000pOTa MPOIYKIIUU WU JOTUCTUISCKOTO IINK-
JIa, YTO HETOCPEICTBEHHO CBSI3aHO C 9KOHOMMUEN Bpe-
MeHHU. B pesynbraTe npeanpusTye npu Tex Xe pecypcax
JKMBOT'O U OBEIIECTBICHHOTO TPyAa MOJyYaeT BbICOKUE
ToKa3aTe v MPOM3BOAUTEIbHOCTY TPY/Aa, YTO BIMSIET Ha
yBeJIMYEHUE CTOMMOCTU aKTUBOB U MoKa3aTtean apdek-
TUBHOCTH PaOOTHI TIPEITIPUSITHS, B TIEPBYIO OUYepeIb, Ha
PEHTA0ETEHOCTh PeaIM30BaHHON TTPOMYKIINH.
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JOTICTUYHA TEXHOJOI'TA JOCTABKN CUPOBUHU
151 METATYPTIMHOTO BUPOBHUIITBA

Purpose. To formalize logistic systems and technologies concerning the management of cargo delivery in terms of
metallurgical production taking into consideration interaction between motor transport and railway transport. It is
required to develop a logistic technology to manage transport generalizing efficiency indices and making it possible to
optimize functioning of general transportation system of an enterprise.

Methodology. System analysis and logistic approach have been used. Transportation system of an enterprise has
been analyzed from the viewpoint of logistics. The analysis makes it possible to integrate efficiency indices of func-
tioning of certain subsystems of the general micrologistic system. Objective function and general model of transporta-
tion system optimization have been determined.

Findings. Logistic technology providing optimization of the parameters of transportation system functioning ac-
cording to general logistic criterion has been represented. Micrologistic systems have been singled out; tendencies to
control the delivery aimed at providing functional efficiency of transportation system of an enterprise have been de-
termined. Parameters and factors determining the parameters of transportation efficiency to the fullest extent being
the basis of developing logistic transportation systems of enterprises have been identified.
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