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THE ECOLOGICAL COMPONENT OF POTENTIAL OF SUSTAINABLE
DEVELOPMENT OF MACHINE-BUILDING ENTERPRISES
AS A MANAGEMENT INSTRUMENT BY A COMPETITIVENESS

Statement of the problem. In the period of glob-
alization of economic processes into sustainable devel-
opment of industrial enterprises one of the significant
roles is played of their ecological component and the
choice of strategic aims of management of sustainable
development and coordination of a business - processes
to envisage the processes of integration of the national
economy into the united international economic system.

Machine — building enterprise has to consider
global processes in the economic space. Under such
conditions complex increase of enterprise competitive-
ness on the basis of ecological marketing and innovative
development has to be done. Special attention should be
paid to its place determination in general competitive
space. Activity of machine-building enterprise is con-
nected with harmful influence on the environment by
various factors, namely: emissions into atmosphere, wa-
ter and land pollution, noise pollution etc. Under condi-
tions of European integration of Ukraine and arrange-
ment of strict ecological requirements for machine-
building machine - building enterprises the problem of
ecological indicators improvement is of great im-
portance. Imperfect functioning of machine - building
enterprises in ecological problems solving cause the top-
icality of this research, namely formation of the model
of sustainable development of enterprises on purpose to
increase their competitiveness.

Analysis of the latest researches and publica-
tions. The algorithm of management “competitive
space” modeling for industrial enterprises to control of
cost is shown in the works [2,3] of Ye.F. Kalinina
(Kalinina, 2007, p. 119-120) and A.S. Kuznetsova (Kuz-
netsova, 2007, p.131). The model of formation of com-
petitive-price space for functioning the international
business entity is presented in the works [4] of O.V.
Ilyenko (Ilyenko, 2013, p. 140-145). However, the prob-
lem of sustainable development and of competitiveness
control modeling for machine-building enterprises tak-
ing into account the ecological factor leaves much to be
solved. The algorithm of economic systems modeling
and problems of sustainable development has been re-
searched by the following foreign and Ukrainian scien-
tists [1-7]: B.J. Sovetov (Sovetov, 2001, p. 140-143),
S.A. Yakovlev, V.V. Rosen (Rosen, 2002, p. 196), M.V.
Gracheva (Gracheva, 2005, p. 18-27), S.A. Minyk
(Minyk, 2002, p. 5-13) and others.

The purpose of the article is model making for
parameters control of competitiveness concentrating at-

tention on ecological component of sustainable develop-
ment of enterprises.

Presentation of the baseline of the studyMain
results of the research. The use of economic-mathe-
matical instruments of sustainable development for
competitive profile presentation of the enterprise as
three-dimensional space would be chosen as the best
area of competitive environment modeling for machine-
building enterprise.

Russian researchers Ye.F. Kalinina (Kalinina,
2007) and A.S. Kuznetsova (Kuznetsova, 2007) used
this technique for expenses control of “ideal” product.
They used a limited number of indicators for goods as
well (only specialists of the enterprise took part in the
info base forming without accounting customers’ points
of view and their attitude to goods).

From mathematical point of view three-dimension
space is presented in the form of pyramid (Sovetov,
2001; Rosen, 2002; Gracheva, 2005; Minyk, 2002; Itz-
kov, 2009; Pickover, 1999; Rucker, 1984), the algorithm
of systems modeling “Three dimension space” [1-10]
has been researched by the following foreign and
Ukrainian scientists and on the basis of this mathemati-
cal approach it offered by us [11, 12] to make the model
of competitive environment (Fig. 1) for enterprise
NKMZ (Novokramatorsky mashinostroitelny za-
vod/Novokramatorsky mashine-building plant).

NKMZ is an enterprise with a wealth of experience
in participation in the large-scale national and interna-
tional projects. Over the period of more than eight dec-
ades NKMZ has been creating their own design-and-en-
gineering and processing schools to produce one-of-a-
kind and serial machines many of which feature master-
works of the world machine-building industry. While
constantly improving the products of their traditional
nomenclature, NKMZ at the same time provides the
market with the wide range of novel solutions.

The parameters of “competitive space” NKMZ are
defined within the enterprise:

Y axis — competitiveness (K) of enterprise - degree
of conformity of economical activity of the company to
the requirements of target customers in comparison to
the competitors;

Z axis — innovative activity (I) of the enterprise -
stage (ability and readiness) and effectiveness of new
technologies implementation into economical activity;

X axis — social factor and ecological activity (E) of
the enterprise — stage (ability and readiness) and effec-
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Fig. 1. Change of position of machine-building enterprise NKMZ
towards the perspective of competitiveness rise

Source: authoring.

tiveness of ecological programs development and reali-
zation at the enterprise according to the present require-
ments of ecological safety.

When estimating these parameters it is necessary
to carry out full-fledged analysis of all the components
on the basis of expertise. Positioning process of enter-
prise in competitive space:
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(£(0,0,0>0, f(LLE.K)>0, (0,0,0) <0, f(LE,K)<0), the
plant is in the “space of competitiveness”. It is necessary
to form development strategy of the enterprise (accord-
ing to estimation results). If this requirement is not ful-
filled, the enterprise is outside the “competitive space”.
So, it is necessary to carry out the analysis of external
and internal environment, elicit “gaps” in the activity
and define lines of further development. If the enterprise
moves to the “perspective of competitiveness rise” area,
space parameters move to optimal level of enterprise
competitiveness and its innovation for all low scale of
negative influence on the environment.

Maximum and minimum parameters for competi-
tive space were defined by the experts in order to esti-
mate the international NKMZ (Novokramatorsky mash-
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inostroitelny zavod/Novokramatorsky mashine-build-
ing plant) (considering the best and the worse estima-
tion): Imax was defined at 90-point level, Inin is 10, Emax
18 90, Emin 18 5, Kiax 1s 100, and Kiin is 20.

Equation for NKMZ passing through three points:

f( L E H K ) = (I - Imax)*(Emax - Emin)*(Kmin_ Kmax )_

(K - I<max )*(Emax - Emin)*(Imax - Imin) - (E - Emin)*
- ITnin )*(Kmin - I<max )

2

max

Thus, optimal function defines the competitive

space of the enterprise:
f(I;E;K)=1(70,2;62,1;75,1) 3)

The check up proves that the NKMZ is in “compet-
itive space” (Picture 1), because the following condi-
tions are complied:

- according to the parameters of innovative activ-
ity: 10<70.2 <80;

- according to the parameters of ecological activity:
5<62<70;

- according to the competitiveness: 30<64,5< 100.

Component optimization for sustainable develop-
ment — “ecological activity and social factor” was con-
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ducted due to the implementation of the program of eco-
logically oriented airport control and measures for low-
ering of the harmful environmental effects.

Conclusions. After implementation of additional
measures for environmental safety for sustainable de-
velopment, vector motion to the perspective of compet-
itiveness rise of the NKMZ became the result of tech-
nique approbation. Point N (70,2; 62,1; 75,1) and point
N' (72,5; 64,9; 65,8) define the position of machine-
building enterprise NKMZ (Fig. 1) before and after op-
timization ecological and social measures of sustainable
development accordingly. This indicates the rise of its
general competitiveness.

After implementation of the program of sustainable
development on NKMZ it is noted the rise of the fol-
lowing levels and there is an opportunity to control the
general competitiveness of the enterprise due to the con-
trol measures according to sociality-ecological compo-
nent (“E”). Introduced approach for “competitive space”
formation (parameters of competitiveness of enterprise,
its innovative and sociality-ecological component were
chosen as the main control parameters) gives the oppor-
tunity to provide effectiveness of strategy of sustainable
development on the machine-building enterprise in
competitive environment.

After formation of competitive space (Fig. 1) there
is a possibility to estimate enterprise position towards
the limits of its competitive space, gaps defining accord-
ing to the specified characteristic, perspective defining
for movement control (along the vector of one key space
component — “ecological activity”) to perspective of
general competitiveness rise of the enterprise.

Advantage of the model is in its versatility and
flexibility. It enables to use it for enterprises under any
conditions of their development and state of environ-
ment. Perspectives for further research are in the prepa-
ration of optimal strategy model for sustainable devel-
opment of the enterprise.
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Jlatumena O. B. ExoJjioriuna ckjiagosa noreH-
uiajy cTajioro po3BUTKY MAalIMHOOYAiBHMX Mixnpu-
€MCTB §IK IHCTPYMEHT YNPAaBJIiHHA KOHKYDPEHTO-
CIPOMOKHICTIO

VY crarTi JOCHiHKEHO MPOIEeC eKOIOT0-eKOHOMIY-
HOTO YIPaBIiHHS "KOHKYPEHTHHUM MPOCTOPOM" Malllu-
HOOYMIBHUX TMIANPHEMCTB 3 YpaxyBaHHAM (aKTopy
€KOJIOTYHOI aKTHBHOCTI, EKOHOMIYHOI CKJIaJI0BOi KOH-
KYPEHTOCTIPOMOKHOCTI Ta I1HHOBAL[IfHOTO YHHHHKA,
YIPaBIIiHHS SIKUMU JO3BOJISIE MiABUITATH 3aTalbHy KOH-
KYPEHTOCIIPOMOKHICTh Ta CTAJICTh MiAMPUEMCTB. Y
mpecTaBlIeHI Moaeni 0yno BHOpaHO TapaMeTpH OIli-
HKH KOHKYPEHTOCIIPOMOXHOCTI MPOAYKI[ MamiHOOY-
JIBHUX ITiIIPUEMCTB, IHHOBAIII{HOT 1 €KOJIOT1YHOT aKTH-
BHOCTI, IO JI03BOJISIE YCEOIYHO OIIHUTH €(EKTUBHICTH
iX (yHKIIOHYBaHHS B KOHKYPEHTHOMY CEpEIOBHIII i
BHU3HAYUTH HAIPSMH CTAJIIOTO PO3BUTKY MAIIMHOOY/iB-
HOT Tamy3i.

Kiouogi cnoga: cranuii pO3BHTOK, €KOJIOTO-EKO-
HOMIYHE YNpaBIiHHS, MalIMHOOYIIBHI MiJIPUEMCTBA,
KOHKYPEHTHE CEpeJIOBHINE, MOJACTI "KOHKYpPEHTHOTO
npocropy", IHHOBaIiiHA aKTUBHICTh, EKOJIOTIYHA CKJIa-
JI0Ba.

Jateimena E. B. Dkogoruueckasi cocTaBJIsio-
asi NOTeHI[UAJIA YCTOWYNBOr0 Pa3BUTHA MAIINHO-
CTPOMTEJBHBIX NPEeINPUATHA KaK HWHCTPYMEHT
ynpaBJjeHUus] KOHKYPEHTOCIOCOOHOCTHIO
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B crarbe ucciaenoBan mpoecc 3K0I0ro-3KOHOMHU-
YEeCKOro ynpaBJieHHs "KOHKYPEHTHBIM IPOCTPAHCTBOM"
MaIIUHOCTPOUTEIBHBIX MPEATPUATHH C y4eToM (pak-
TOpa IKOJIOTHIECKOW aKTUBHOCTH, YKOHOMUYECKOM CO-
CTaBISIONICH KOHKYPEHTOCIIOCOOHOCTH U HHHOBAIHOH-
HOTO (haKTOpa, YIpaBICHHE KOTOPHIMU IO3BOJISIET ITO-
BBICUTH OOIIYI0 KOHKYPEHTOCIIOCOOHOCTh U YCTOWYH-
BOCTb IPEANIPUATHIA. B mpecTaBneHHol Moaenu Obuim
BBIOpaHBI TapamMeTphbl OIEHKH KOHKYPEHTOCIIOCOOHO-
CTH TIPOAYKIMN MAIIMHOCTPOUTENBHBIX MPEATIPHUSITHH,
WHHOBAIIMOHHOW W JKOJIOTHYECKOW aKTHBHOCTH, YTO
MO3BOJISIET BCECTOPOHHE OICHUTH I(PPEKTUBHOCTh MX
(YHKIIMOHHPOBAHMSI B KOHKYPEHTHOH cpenie U onpese-
JUTh HAINPAaBJICHUS YCTOWYHMBOTO PA3BHUTHS MAIHMHO-
CTPOUTENBHOMN OTPaCITH.

Knrouesvie cnosa: yctoitunBoe pa3BuTre, 5K0JIOT0-
HSKOHOMHYECKOE YIIPABIICHHUE, MAITHHOCTPOUTEIBHBIC
MPEANPHUATUS, KOHKYPEHTHAsI cpenia, MOJCTH "KOHKY-
PEHTHOrO TMpPOCTpaHCTBa", WHHOBAlIMOHHAs AKTHB-
HOCTb, DKOJOTUIECKAsT COCTABIIIONIAS.

Latysheva Ye. The ecological component of po-
tential of sustainable development of machine-build-
ing enterprises as a management instrument by a
competitiveness

The process of ecologically - economic manage-
ment of "competitive space" of machine-building enter-
prises are investigated in the article. Ecological activity,
economical component of competitiveness and innova-
tive factors are accepted in models for the increase of
total competitiveness of enterprise. Their control makes
it possible to increase the competitiveness and sustaina-
bility of machine-building enterprises. The parameters
of competitiveness estimation of products of machine-
building enterprises, innovative and ecological activity
were chosen in the presented model. This enables to es-
timate efficiency of enterprises functioning in competi-
tive environment in details and define directions of stra-
tegic development of machine-building industry.

Keywords: sustainable development, ecologically-
economic management, machine-building enterprises,
competitive space, models of "competition space", inno-
vative activity, ecological component.
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