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Assessment of the social, ecologic and economic development 
of machine building enterprises 

Abstract

Introduction. For industrial enterprises of Ukraine functioning under the conditions of increasing competition, uncertainty and
dynamics of external environment, adherence to the interrelation principles of enterprises’ socio-ecology-economic subsystems
development in their dialectical unity and integrity becomes the key factor of their competitive ability. 
Purpose. This research is aimed at formation of the theoretical and methodical bases of the assessment of enterprises’ socio-eco-
logy-economic development. 
Methods. While conducting this research, the following methods were used: methods of structural analysis and grouping for com-
plex diagnostics of enterprises’ socio-ecology-economic development; calculation and analytical methods for assessing enterprises’
ecologically oriented competitive ability. 
Results. The article offers theoretical and methodical statements on the assessment of socio-ecology-economic development of
machine building enterprises. Interrelation and conditionality in enterprises’ socio-ecology-economic development level relevant to
its strategic competitive ability are determined. The methodology of calculating an indicator of ecologically oriented competitive abi-
lity, which is a criterion of the enterprise development balance, has been grounded. The offered methodical approaches were appro-
bated while at determining of socio-ecology-economic development rate of the public corporation «Research and production joint-
stock company VNDIkompresormash». The value of the enterprise’s ecologically oriented competitive ability was 0.82 in 2014, or
0.73 without taking into account the ecological factor. 
Conclusion. The offered methodical approach to the complex diagnostics of enterprises’ socio-ecology-economic development on
the basis of the integral and partial indexes of socio-ecology-economic development, can be used for enterprises’ socio-economic
development planning and for investment objects determination. Methodical approaches to the assessment of ecologically oriented
competitive ability can be used by manufacturing enterprises of different branches of industry with the aim of forming an organiza-
tional and economic mechanism of competitive ability, taking into account sources of enterprises’ self-development, their project
model expediency, enterprises’ system sustainability, directivity and regularity of its development, importance of enterprises’ adap-
tation to the influence of external environment factors and the social value of enterprises’ production. 

Keywords: Socio-ecology-economic Development; Social Development Index; Economic Development Index; Ecological
Development Index; Competitive Ability; Ecologically Oriented Competitive Ability

JEL Classіfіcatіon: L6; C2

Бондар Т. В.

кандидат економічних наук, асистент кафедри управління,
Сумський державний університет, Україна
Матвєєва Ю. Т.

кандидат економічних наук, асистент кафедри управління,
Сумський державний університет, Україна
Мирошниченко Ю. О.

кандидат економічних наук, старший викладач кафедри управління,
Сумський державний університет, Україна
Оцінка соціо-еколого-економічного розвитку підприємств машинобудівної галузі

Анотація. У статті запропоновані теоретичні та методичні положення щодо оцінки соціо-еколого-економічного розвитку
підприємств машинобудівної галузі. Встановлено взаємозв’язок і взаємообумовленість рівня соціо-еколого-економічно-
го розвитку підприємства з його стратегічною конкурентоспроможністю. Обґрунтована методика розрахунку показника
еколого-орієнтованої конкурентоспроможності, який є критерієм збалансованості розвитку підприємства. Запропоно-
вані методичні підходи, апробовані під час визначення соціо-еколого-економічного рівня розвитку акціонерного товари-
ства «НВАТ ВНДІкомпресормаш». 
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1. Introduction. For industrial enterprises of Ukraine func-
tioning under the conditions of increasing competition, uncer-
tainty and dynamics of external environment, adherence to the
interrelation principles of enterprises’ socio-ecology-economic
subsystems development in their dialectical unity and integrity
becomes the key factor of their competitive ability. The topicali-
ty of the research of socio-ecology-economic development of
economic entities is connected with some contradictions bet-
ween commercial interests of enterprises in the market, inte-
rests of employees, social development and environmental pro-
tection. Elaboration of the efficient methods and instruments of
enterprises’ socio-ecology-economic development measure-
ment enables us to unambiguously interpret the obtained
results and gain valuable experience from both the research
and managerial points of view. 

2. Brief Literature Review. Problems of enterprises’ deve-
lopment have been researched in the works of scientists such
as J. Gowdy (1994) [1], М. Albert (1992), М. Меscon (2009),
N. Afanasjev (2005), V. Vasylenko (2005), V. Gejets (2006),
О. Kuzmin (2008), О. Rajevneva (2011), L. Stryzhkova (2004)
et al. In spite of a great amount of works grounding the theo-
retical bases of enterprises’ development, an issue of elabora-
tion of a methodical basis of the assessment of enterprises’
socio-ecology-economic development remains topical. The so-
lution of the given task will permit not only to describe resource
potential of the economic system and changes in its dynamics,
but also to form a development strategy related to the assump-
tion of competitive ability and stability. 

3. Purpose. To develop theoretical and methodical state-
ments for the assessment of socio-ecology-economic develop-
ment of machine-building enterprises.

4. Results. On the basis of generalization of the existent
approaches to defining the notion «enterprise development» [2],
we consider enterprise socio-ecology-economic development to
be a characteristic of the enterprise’s dynamic state, reflecting
the process of interconnected economic, ecological and social
relations, which are regulated by institutional environment and
aimed at the formation of the enterprise’s sustainable economic
development and its competitive ability.

It is offered to assess the enterprise’s socio-ecology-eco-
nomic development on the basis of index calculation of eco-
nomic, social and ecological development.

Calculation of the economic development index is based on
the methodology of economic efficiency determination, which
could be seen as resource approach modification [3, 4, 5]. The
basis of the approach is not contrasting of the production results
and economic resources used for their achievement, but trans-
formation of the incoming economic resources into final result,
which are defined as consumer cost and cost of manufactured
products. It is offered to use the method of calculation of a ge-
neralizing indicator of production economic efficiency, the
essence of which is that it takes into account changes in scale
of production and combines indicators of each economic

resource in use and the change rates. It permits to determine
their constituent results. 

On the basis of this methodology, the calculation of the pro-
duction economic efficiency indicator of the public corporation
«Research and production joint-stock company VNDIkompre-
sormash» was performed (Table 1).

In Table 1 we have determined the index of production eco-
nomic efficiency (Іеcon) of the public corporation «Research-and-
production joint-stock company VNDIkompresormash», which
equals 0.85. If (Іеcon) > 1, the economic state of the enterprise is
rather stable, it is characterized by an increase of economic pro-
duction rate during the period under research compared to the
previous one; if (Іеcon) = 1, the economic state of the enterprise
is not changed and characterized by a medium level; if (Іеcon) <1,
the economic state of the enterprise is characterized by a low
level. 

As witnessed by the calculation results, in 2013 compared
to 2012, production economic efficiency of the public corporation
«Research and production joint-stock company VNDIkompre-
sormash» decreased by 15%.

The calculation of the enterprise’s economic development
index is based on the comparison of indicators of the given
enterprise with indicators of the enterprise, which is considered
to be reference value. The reference enterprise has the best
individual indicators of economic development.

where          – index of the enterprise’s economic develop-
ment;

Iecon. – index of production economic efficiency of i enter-
prise;

Iecon.ref. – index of standard production economic efficiency of
i enterprise.

Thus, for the public corporation «Research-and-production
joint-stock company VNDIkompresormash», economic develop-
ment index is: (0.85/1.05 = 0.80). The criteria of the economic
development level determination are given in Table 2.

The enterprise’s social development is considered as a
complex of such characteristics as the employees’ health, level
of their knowledge and culture, experience, skills and profes-
sionalism, influencing labour productivity.

It is offered to determine the enterprise’s social develop-
ment index as the geometric mean value of partial dynamic indi-
cators of social development:

where          – enterprise’s social development index;
Іp – productivity index, which is determined by the ratio of

labour productivity indicators in the current year compared to
the previous year;
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It – index of advanced training, which is determined by the
ratio of advanced training indicators in the current year com-
pared to the previous year;

Іs – index of salary, which is determined by the ratio of salary
fund indicators in the current year compared to the previous one
with taking inflation and devaluation into account;

Іst – index of staff turnover, which is determined by the ratio
of staff turnover indicators in the current year compared to the
previous one (the less turnover indicator is, the more optimal
value of the turnover index is); that is why, in order for social

development index value not to decrease, des-
timulants indicators are used;

Іm – index of personnel’s motivation and sti-
mulation, which is determined by the ratio of
additional payments number indicators in the
current year compared to the previous one.

Thus, for the public corporation «Research-
and-production joint-stock company VNDIkomp-
resormash» social development index is: 

While calculating of the ecologic develop-
ment index, one can take into account the indi-
cator of ecological payments as a generalizing
characteristic according to qualitative and quan-
titative pollutant composition and the indicator of
capital investments and current expenses of the
enterprises, organizations, and institutions for
protection and rational use of natural resources
by nature protection activity directions.

Payment amount depends both on the num-
ber of harmful substances in the environment,
and on the class of harmful substances, which is
taken into account at ecological tax determina-
tion. 

In its turn, enterprise’s ecological develop-
ment depends not only on the pollution rate, but
also on the equipment, which is used for its pro-
tection. At that, equipment quality depends
directly on the capital investments and current
expenses for environmental protection [9]. 

Thus, it is offered to determine ecological
development index as geometric mean value of
such indicators as: indicator of anthropogenic
stress, which is determined on the basis of eco-
logic tax amount, indicator of ecological protec-
tion, which is formed on the basis of the amount
of capital investments and current expenses
paid for environmental protection. 

where        – index of ecological develop-
ment;

Ianthr.stress – indicator of anthropogenic stress;
Iecol.prot. – indicator of ecological protection.
The indicator of anthropogenic stress is

determined by the formula: 

where ET0 – ecological taxes in the initial year;
ET1 – ecological taxes at the previous year.
The indicator of ecological protection is calculated by the

formula:

where CI1 – capital investments and current
expenses for environmental protection for the pre-
vious year;

CI0 – capital investments and current expen-
ses for environmental protection in the initial year. 

While conducting the research related to the
issues of the enterprise’s ecological development,
it was determined, that special attention should be
paid to the problems of the formation of the enter-
prise’s ecologically oriented competitive ability

Source: Authors’ calculation based at Voronin's О. О. methodology and database [6; 7; 8]

Tab. 1: Calculation of the production economic efficiency indicator of public corporation

«Research-and-production joint-stock company VNDIkompresormash»

(4)

(3)

Source: Authors’ suggestion

Tab. 2: Determination of socio-ecology-economic balance level of 

administrative and territory unit by integral static index

(5)

(6)
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[10]. Therefore, we offer the authors’
method of the ecologically oriented
competitive ability indicator determi-
nation, which is a criterion of the enter-
prise development balance shown in
Table 3.

Ranking of the ecologically orien-
ted competitive ability indicator values
are given in Table 4.

The proposed methodology of the
ecologically oriented competitive abili-
ty indicator determination was carried
out on the example of the public cor-
poration «Research and production
joint-stock company VNDIkompresor-
mash». Table 5 presents the results of
calculation of the ecologically oriented
competitive ability indicator and the
enterprise’s competitive ability rate ex-
cluding the ecological factor of the
public corporation «Research and pro-
duction joint-stock company VNDIko-
mpresormash».

The value of the enterprise’s eco-
logically oriented competitive ability in
2014 was 0.82 or 0.73 without taking
into account the ecological factor. If
the level of competitive ability is from
0.81 to 1.00, it is high as it is foreseen
that the enterprise has a considerable
potential of development, self-organi-
zation, and external relations realiza-
tion of potential. Thus, the level of eco-
logically oriented competitive ability is
high, and the level of the enterprise’s
competitive ability, if the ecological
factor is not taken into account, is suf-
ficient. 

It is necessary to mention that sys-
tem competitive ability of the enter-
prise without taking ecological factor
into account has a lower level than a
similar indicator of the enterprise’s
ecologically oriented competitive abili-
ty level. Thus, the enterprise’s ecolo-
gically oriented competitive ability
value is higher, which witnesses the
existence of the perspectives of the
enterprise’s development under the
condition of realization of sustainable
development conception. The indica-
tor of the ecologically oriented com-
petitive ability can be used for the
enterprise development planning,
elaboration and grounding of its stra-
tegy.

Summarizing the above-mentio-
ned, it is necessary to notice that acti-
vity assessment of a machine building enterprise is offered in
the context of the socio-ecology-economic interrelations. Today,
overcoming the contradictions which arise in the system of
socio-ecology-economic development is a rather important con-
dition for efficient functioning of any enterprise and its competi-
tive ability provision.

5. Conclusion. The work deals with the theoretical groun-
ding and methodical provisions of the applied task solution
which is the development of methodical statements of the
assessment of socio-ecology-economic development of
machine-building industry enterprises. The offered methodical
approach to complex diagnostics of enterprises’ socio-ecology-
economic development on the basis of the integral and partial
indexes of socio-ecology-economic development can be used
for enterprise’s socio-economic development planning, asses-
sing of their resource potential as of investment objects, forming
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Source: Authors’ suggestion

Tab. 3: Assessment of the ecologically oriented competitive ability rate

Source: Authors’ suggestion

Tab. 4: Ranking of the

competitive ability indicator

Source: Authors’ suggestion

Tab. 5: Comparison table of enterprise's

competitive ability level determination

including ecological factor and excluding  it 
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their development strategy, grounding the priorities of competi-
tive ability and stability. Methodical approaches to the asses-
sment of the ecologically oriented competitive ability can be
used by manufacturing enterprises of different branches of
industry with the aim of forming the organizational and eco-
nomic mechanism of competitive ability, taking into account
sources of enterprises’ self-development, their project model
expediency, system sustainability of the enterprise, directivity
and stability of its development, the importance of enterprises’
adaptation to the external environment influence and the social
value of enterprises’ production.

References 

1. Gowdy, J. (1994) Coevolutionary economics. The economy, so-
ciety, and the Environment. Boston: Kluwer Academic Publishers. 
2. Economic encyclopaedic dictionary: in 2 vol. Vol. 1 / ed. by
S. Mochernyi. (2005) (in Ukr.). 
3. Voronin, О. (2007) Determination of the production economic effi-
ciency indicators on the basis of resource approach modification.
Upravlinnya ekonomikoyu: teoriya i praktyka (Economy Manage-
ment: Theory and Practice), 10, 29-37 (in Ukr.).
4. Voronin, О. (2007) Methodology of the production economic effi-
ciency generalizing indicator determination. Ekonomist (Econo-
mist), 4, 57-63 (in Ukr.).
5. Voronin, О. (2006) Assessment of production economic efficien-
cy: resource approach. Stratehiya rozvytku Ukrayiny (Ekonomika,
sotsiolohiya, pravo) (Development Strategy of Ukraine (Ecomics,
Sociology, Law), 1, 245-262. (in Ukr.).
6. Report of the financial results for 2012-2013 of the public corpo-
ration «Research-and-production joint-stock company VNDIkomp-
resormash». Retrieved from http://smida.gov.ua/db/participant/
00220434
7. Balance as of 2012-2013 of the public corporation «Research
and production joint-stock company VNDIkompresormash». Ret-
rieved from http://smida.gov.ua/db/participant/00220434
8. Price indexes of industrial products producers in 2012. Retrie-
ved from http://ukrstat.org/en/operativ/operativ2012/ct/icv/icv_u/
icv_rik12.html
9. Valenkevych, L., Pavlenko, О., & Alibekova, Yu. (2012) Grounding of
socio-ecology-economic development assessment of administrative-
territorial unit. Economy regulation mechanism,3, 16-25. (in Ukr.).
10. Bondar, T. (2014) The mechanism of strategic planning in the
context of sustainable competitiveness of enterprise development.

Ekonomika i predprinimatelstvo (Journal of Economy and
Entrepreneurship), 1, 678-683. (in Rus.).

Received 6.05.2015

References (in language original) 

1. Gowdy J. M. Coevolutionary economics. The economy, society,
and the Environment. – Boston : Kluwer Academic Publishers,
1994. – 235 р.
2. Економічний енциклопедичний словник : у 2-х т. Т. 1 /
С. В. Мочерний, Я. С. Ларіна, О. А. Устенко, С. І. Юрій ; за ред.
С. В. Мочерного. – Львів : Світ, 2005. – 616 с. 
3. Воронін О. О. Визначення показників економічної ефектив-
ності виробництва на основі модифікації ресурсного підходу /
О. О. Воронін // Управління економікою: теорія і практика. –
2007. – № 10. – С. 29–37. 
4. Воронін О. О. Методика визначення узагальнюючого показ-
ника економічної ефективності виробництва / О. О. Воронін //
Економіст – 2007. – № 4. – С. 57–63. 
5. Воронін О. О. Оцінка економічної ефективності вироб-
ництва: ресурсний підхід / О. О. Воронін // Стратегія розвитку
України (Економіка, соціологія, право). Наук. Журнал. – НАУ,
2006. – № 1. – С 245–262. 
6. Звіт про фінансові результати за 2012 – 2013 рр. публічно-
го акціонерного товариства «НВАТ ВНДІкомпресормаш»
[Електронний ресурс]. – Режим доступу : http://smida.gov.ua/
db/participant/00220434
7. Баланс станом на 2012 – 2013 рр. публічного акціонерного
товариства «НВАТ ВНДІкомпресормаш» [Електронний ре-
сурс]. – Режим доступу : http://smida.gov.ua/db/participant/
00220434
8. Індекси цін виробників промислової продукції у 2012 році
[Електронний ресурс]. – Режим доступу : http://ukrstat.org/en/
operativ/operativ2012/ct/icv/icv_u/icv_ri k12.html
9. Валенкевич Л. П., Павленко О. О., Алібекова Ю. Т. Обґрун-
тування оцінки соціо-еколого-економічного розвитку адмі-
ністративно-територіальної одиниці / Л. П. Валенкевич,
О. О. Павленко, Ю. Т. Алібекова // Mechanism of Economic
Regulation. – 2012. – № 3. – С. 16 – 25. – ISSN 1726–8699.
10. Бондарь Т. В. Механизм стратегического планирования
конкуренто-способности в условиях устойчивого развития
предприятия / Т. В. Бондарь // Экономика и предприниматель-
ство (РФ). – 2014. – № 1. – Ч 2. – С. 678–683. 

Стаття надійшла до редакції 6.05.2015

About The Economic Annals-XXI Journal

Institute of Society Transformation is a publisher of the leading Ukrainian Research Journal Economic Annals-XXI
starting from the 1996 (http://soskin.info/en/material/1/about-journal.html). The Editorial Board of the Journal
consists of 23 Doctors of Sciences who represent different affluent Research centres in Ukraine and other European
countries (Latvia, Poland, Slovak Republic). In the Journal, articles of not only Ukrainian, but also foreign authors from
Poland, Slovakia, Romania, Latvia, Lithuania, Czech Republic, Russia, Kazakhstan and  other countries are published. 

The Economic Annals-XXI Journal is included into eight international indexation databases:

1) Scopus, The Netherlands (SJR 2014: 0.186)
2) EBSCOhost, The USA 
3) Index Copernicus, Poland  
4) Ulrich's Periodicals Directory, Great Britain, The USA 
5) Central and Eastern European Online Library (C.E.E.O.L.), Germany 
6) InfoBase Index, India
7) Russian Index of Science Citation (RISC), Russia 
8) ERIH PLUS Index (Norway) new!

The EA-XXI Journal

Bondar, T., Matvieieva, Yu. & Myroshnychenko, Iu. / Economic Annals-XXI (2015), 7-8(1), 40-44


