Bulletin of Zaporizhzhia National University. Economic sciences. M 1 (45), 2020

ISSN Print 2414-0287
ISSN Online 2707-8426

UDC 338.45:005.591.3 DOTI https://doi.org/10.26661/2414-0287-2020-1-45-04

CONSTITUENTS OF SUSTAINABLE DEVELOPMENT

INDUSTRY ENTERPRISES
Karavan N.A.
Dniprovsk State Technical University

Ukraine, 51918, Kamianske, Dniprobudivska str., 2

Key words:

sustainable development, components,
indicators, integrated assessment,
aggregate index, factor analysis.

karavan_eco@ukr.net
ORCID 0000-0002-6845-7862

Approaches to allocation of functional components of sustainable development of
industrial enterprises are investigated. It is emphasized that the substantiation of the
content of individual components of sustainable development of industrial
enterprises should be based on the national strategy of sustainable development. In
terms of the issue under study, the following goals of the sustainable development
strategy were identified and analyzed: “Decent work and economic growth”;
"Industry. Innovation and structure”; Responsible Consumption and Production.
The tasks, indicators and their importance for achieving the goals that should be
taken into account when substantiating the content of sustainable enterprise
development are highlighted. It is suggested to evaluate the sustainable
development of industrial enterprises by the following functional components:
economic, industrial, social and environmental. It is concluded that not only
quantitative but also qualitative indicators need to be involved in order to realize
the detailed characterization of certain functional components of sustainable
development. Quantitative indicators are standardized. It is proposed to adopt as a
normative an economically feasible level of an indicator, or a level that is desirable
for an individual enterprise, taking into account its features and stage of
development. Qualitative indicators can only take on two fundamental values:
'satisfactory level' or 'unsatisfactory level. The methodology of integrated
assessment of sustainable development of industrial enterprises is proposed, based
on the definition of an aggregate index, the level of which is determined not only
by the actual values of the indicators, but also by the direction of their changes. The
normative level of the aggregate index is formed by the normative values of
quantitative indicators and a satisfactory level of qualitative indicators. The method
also provides for the possibility of conducting factor analysis to determine the
isolated influence of certain elements of functional components.
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CKJIAJJOBI CTAJIOI'O PO3BUTKY HIAITPUEMCTB ITPOMUCJIOBOCTI
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Kirouosi ciioBa:

CTaJIMid PO3BUTOK, CKIAJI0BI, IHAHUKATOPH,
iHTETpOBAHA OIliHKa, arperoBaHui iHICKC,

(baxTopHUit aHaTI3.

JlocnmipkeHo MiAXOAM 10 BHUAUICHHS (QYHKIIOHATBHUX CKJIAJIOBHX CTaJlOro
PO3BHUTKY MiANPHEMCTB MPOMHUCIIOBOCTI. HaroomieHo, 1o o0rpyHTyBaHHS 3MicTy
OKPeMHUX CKJIAJOBHX CTaJOr0 PO3BHUTKY MiJANPHEMCTB NMPOMHUCIOBOCTI MOBHHHO
6a3yBaTHCsI Ha 3aralbHOHAI[IOHAIBHIN CTPATETii CTAIIOr0 PO3BUTKY. I3 TOUKH 30py
MMUTAHHS, MO JOCTIIKY€EThCSA, BHIUICHO Ta MPOAHATi30BaHO TaKi LI CTparerii
CTaJIoro pO3BUTKY: ,,I'iHa mpars Ta eKOHOMIuHe 3pocTaHHs”; ,,[IpOMHCIOBICTb.
InHOBawil Ta cTpykTypa”; ,BimnoBimambHe CHOXHBaHHS Ta BHPOOHHUITBO”.
BuokpemiieHO 3aBIaHHsI, IHAUKATOPH Ta iX 3HAYEHHS [UIS JOCSTHEHHS IieH, sSKi
NOBHHHI OyTH BpaxoBaHi MNpPH OOIPYHTYBaHHI 3MICTy CTaJOro pO3BUTKY
HiINpHEMCTB. 3ampolOHOBAHO OI[HIOBAaTH CTalUi PO3BUTOK MiIIPHEMCTB
MPOMHUCIOBOCTI 33 TakuMH (PYHKIIOHATBHHUMH CKIaIOBHMH: €KOHOMIdYHa,
BHPOOHWYA, COMIANbHA Ta €KOJIOTiYHA. 3pO0JICHO BUCHOBOK, IO JUIS 3MiHCHEHHS
PO3rOpHYTOI XapaKTEPUCTHUKH OKpeMUX (YHKI[IOHATBHUX CKIaJOBHX CTaloro
PO3BUTKY HEOOXITHO 3aJyduTH HE TUIBKH KiUJIBbKICHI, a 1 SIKICHI iHIMKaTOpH.
KinmpkicHI 1HOWKATOPH € HOPMOBaHMMHU. SIK HOPMATHBHHI 3alpONOHOBAaHO
MpUAMAaTH eKOHOMIYHO-IOIUTFHAN piBEHb MTOKa3HUKA, 200 PiBEHB, 10 € OaKaHIM
JUISL OKPEMOTO MiANPHEMCTBA 3 ypaxyBaHHSIM HOro OcoOJIMBOCTEH Ta eTaiy
po3BUTKy. SIKiCHI IHAMKATOPH MOXYTh HAOyBaTH IHINE JBOX IPUHIIUIIOBUAX
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3HAUYeHb: ,,3370BUIbHUI piBeHb” abo ,,He3aqOBiUIbHUI piBeHb” . 3amporoHOBaHO
METOJIVIKY IHTETPOBAHOI OLIHKH CTAJIOTO PO3BUTKY IiJIPHEMCTB IPOMHUCIOBOCTI,
110 6a3yeThCs Ha BU3HAYCHHI arperoBaHoOro iHAEKCY, piBEHb KOO 3yMOBIIOETHCS
HE TiNbKM (AKTHYHUMH 3HAYCHHSAMH IHAMKATOPiB, a ¥ HampsMoM iX 3MiH.
HopMatuBHHiT piBeHb arperoBaHOro iHAEKCY (OPMYIOTH HOPMATHBHI 3HAUCHHS
KiJIbKICHHX IHAMKATOPIB Ta 3aJ0BUILHIH piBeHb IKiCHHUX iIHAUKATOPiB. MeToanKo0
TaKoX IependavdaeTbcss MOXIIHUBICTE NPOBEACHHS (DAKTOPHOTO aHANi3y Uit
BU3HAUEHHS BiJOKPEMJICHOTO BIUIMBY II€BHUX €JIEMEHTIB ()yHKLIOHAIBHUX

CKJIaJ1I0OBHUX.

Statement of the problem

Ukraine has joined the global process of ensuring
sustainable development. During 2016-2017, there was a
wide-ranging and comprehensive process of adapting
sustainable development goals to the Ukrainian context.
The result of this work was the National Sustainable
Development Goals (CSD) system, which consists of 86
tasks [1, p.5]. The National Sustainable Development
Goals: Ukraine report provides a vision for Ukraine's
MDGs. The document proposes 172 indicators for
monitoring the progress of the MDGs. Formation of the
national level of indicators takes place at the enterprise
level. The problem of substantiation of factors, indicators
and indicators of evaluation of the functional components
of sustainable development of industrial enterprises is of
particular relevance in connection with the decrease in the
level of production efficiency and the deterioration of the
environment.

Analysis of recent studies and publications

In the economic literature, there are different approaches
to identifying the components of sustainable development.
So V.V. Gonchar and L.M. The Philippines conducted a
study of the system of indicators for internal and external
factors. However, the following were identified as internal
factors: economic (production and financial), social and
environmental [2, p.148]. H.R. Halchak considering the
issues of formation of social responsibility in the context
of ensuring the sustainable development of the enterprise
identified the following internal factors of influence of the
enterprise: economic, environmental, social and ethical-
legal [3, p.73]. Pokulin S.L. and Pokulin A.A. in the
construction of the concept of sustainable development
management of the enterprise distinguish factors of
external  (social, environmental and economic
components) and internal (management: innovative,
investment, marketing, production, personnel, financial)
environment [4, p. 29].

It should also be noted that the assessment of sustainable
development factors requires the involvement of certain
indicators. It is impossible to disagree with V.V. Gonchar
and L.M. Filipino for this reason: “... The use of indicators
developed by international organizations requires a large
amount of information which in some cases cannot be
obtained. There is a need to improve the system of
sustainable development assessment which would enable
the management of the enterprise and the society to
evaluate the effectiveness of the chosen strategy in this
context” [2, p.147].

Thus, scientists propose different approaches to the
identification and evaluation of factors of sustainable
development of industrial enterprises.

Objectives of the article

Substantiation of functional components of sustainable
development of industrial enterprises; systematization of
quantitative and qualitative indicators of their evaluation;
improving the integrated assessment of sustainable
development at the enterprise level.

The main material of the research

The substantiation of the functional components of the
sustainable development of industrial enterprises, in our
opinion, should be based on a national strategy for
sustainable development. Thus, in the National Report
“Sustainable Development Goals: Ukraine”, prepared by
the Ministry of Economic Development and Trade of
Ukraine in 2017, the results of the adaptation of 17 global
CSWs were taken into account, taking into account the
specifics of national development [5, p. 2]. In terms of the
issue under study, we have identified the following:
“Decent work and economic growth” (Goal 8); "Industry.
Innovation and Structure ”(Goal 9); Responsible
Consumption and Production (Goal 12). Achieving these
and other goals involves completing certain tasks, namely:
Goals 8 are six tasks, Goals 9 are seven tasks; Goals 12 to
4, tasks, etc. To assess the achievement of the objectives,
a system of indicators that are targeted by years is
proposed: 2015, 2020, 2025 and 2030. The objectives set
out in the National Report can only be assessed at the
macro level. For example, Objective 8 is to ensure
sustainable GDP growth through the modernization of
production, the development of innovation, the
enhancement of export potential, the launch of high value-
added products on foreign markets; increasing the
employment rate of the population; reducing the
proportion of young people who do not work, study and
acquire professional skills; creation of institutional and
financial opportunities for self-realization of the potential
of economically active part of the population and
development of creative economy [5, p. 62-63].

Table 1 summarizes the tasks, indicators and their target
values for the studied purposes, which should be taken into
account when substantiating the content of individual
functional components of sustainable development of
industrial enterprises.
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Table 1 - Tasks, indicators and targets SDG*
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Tasks and indicator Value for 2020
1 2 3
8.2. Increasing the efficiency of production on the basis of sustainable development
and development of high-tech competitive industries
8.2.1 The rate of return of fixed assets 0,26
8.2.2. The rate of growth of labor productivity 104,0
8.2.3 GDP intensity 0,87
« 8.5. Promoting safe and secure working conditions for all workers, in particular
S through the application of innovative technologies in the field of occupational safety
© and industrial safety
8.5.1. Number of industrial casualties resulting in disability for 1 working day or 75
more, % to 2015 level
8.5.2. Number of casualties, % of 2015 level 70
8.5.3. Percentage of workers employed in hazardous working conditions in the total 22
number of full-time employees
9.5 Creation of financial and institutional system (innovative infrastructure) that will
support the development of research and scientific and technical development
?—; 9.5.1. share of expenditures for scientific and technical works in GDP, % 1,50
8 9.5.2 The share of sold scientific and technical products in the volume of industriall, 5,0
%
12.1 Reducing the resource intensity of the economy
12.1.1 GDP resource intensity, % up to 2015 level 90
S 12.4 Decrease in waste generation and increase in recycling and reuse based on
F innovative technologies and industries
o 12.4.1 The volume of generated waste of all types of economic activity per unit of 950
GDP, kg per 1000 dollars. US for the 2011 PCB
12.4.2. Share of incinerated and reclaimed waste in the total amount of generated 35
waste, %

* Built by the author according to the data [5]

In our opinion, the main functional components of
sustainable development of industrial enterprises should
be the following: economic, industrial, social and
environmental.

The use of appropriate quantitative and qualitative
indicators is proposed to characterize each functional
component of the sustainable development of industrial
enterprises. Thus, for the economic functional component,
indicators characterizing the financial stability, liquidity,
profitability and competitiveness of products (by their
types) can be adopted as quantitative indicators; for
production, the indicators of the condition and mobility of
assets, the volume of capital investments, including those
with environmental focus; for the social component - labor
efficiency, the amount of labor costs, the effectiveness of
personnel policy; for the environmental component - the
level of harmful effects on the environment, the magnitude
of the costs of environmental measures. Quantitative
indicators of individual components of sustainable
development of the enterprise are grouped in Fig. 1.

Important, in our opinion, is that the implementation of the
detailed characteristics of certain functional components
of the sustainable development of industrial enterprises
requires the need to involve not only quantitative but also
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qualitative indicators. Thus, as qualitative indicators for
individual components can be accepted: economic
component - the presence of a strategy of sustainable
development of the enterprise, the level of corporate
governance, the level of organization of production, the
effectiveness of the organizational structure of
management, the level of marketing, etc.; production
component - the presence of a strategic plan for the
technical development of the enterprise, the presence of a
business plan, the effectiveness of the mechanism for
managing the innovation activity of the enterprise, etc.;
social component - the presence of a system of incentives
for work, the presence of arrears of wages, satisfaction of
workers with the level of wages, the presence of safe
working conditions, the presence of conditions for rest, the
level of labor protection, the level of industrial injury;
environmental component - availability of a plan for the
ecological development of production (environmental
measures), the presence of toxic waste and emissions,
compliance with the emissions of harmful substances
norms and regulations (by types of pollutants), the use of
resource-saving and low-waste technologies, the use of
environmentally friendly raw materials, the availability of
quality control alternatives types of energy and more.
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Functional components of sustainable
development of industrial enterprises

h 4

Economic component

L J
Production component

Orerall liquidity ratio

Eatio of liguidity rate

Abszolute liquidity ratio

Financial independence ratio
Financial Risk Eatio

Financial leverage ratio

The coefficient of product
competitiveness

Index of change inh return on equity
Index of change of profitability of
activity

Product Profitability Change Index

Wear rate of fixed aszets

Aszet Mobility Ratio

Coefficient of renewal of fixed assets
Fixed assets disposal ratio

Index of change of return on assets
Index of change in the profitability
Weight of progressive equipment
Cost change index for scientific and
technical works

Index of change in the share of z0ld
zcientific and technical products

Y
Social component

¥

Environmental component

Labor productivity change index
Change in labor productivity and
average wage index

The index of change in the number of
casualties that led to dizability for 1
business day or more

The index of change in the number of
casnalties

Percentage of workers emploved in
hazardous working conditions in the
total number of full-time employees

The coefficient of turnover of frames at
own request

Worlring time ratic

Index of change of material imtensity of
production

The share of recyclable waste

Index of change in volume of waste
generated

The share of incinerated and disposed
waste in the total volume of waste

generated

Environmental Pollution Change Index
Index of changes in costz of
environmental measures

Index of changes in fines for

environmental pollution
The share of technological innovations of
environmental value in the total

Fig.1. Components of sustainable development of industrial enterprises

For integrated assessment of the sustainable development
of industrial enterprises, we propose a methodology based
on the following provisions:

1) the aggregate index is the sum of the indices that
characterize the economic, industrial, social and
environmental component of the sustainable growth of
industrial enterprises. In this case, each index has its
specific weight;

2) the proportion of indices of individual functional
components of sustainable development was determined
taking into account their impact on the overall level of the
indicator;

3) the index of each functional component is a grouping
of quantitative and qualitative indicators;

4) quantitative indicators are normalized. The economic-
expedient level of the indicator, or the level which is

desirable for the particular enterprise of industry at a
certain stage of its development is accepted as the
normative one;

5) the aggregate index is determined not only by the size
of certain quantitative indicators, but also by the direction
of their changes;

6) qualitative indicators have only two fundamental
values: "1" - the level of the indicator is satisfactory for
the enterprise, or "0" - not satisfactory;

7) the normative values of the quantitative indicators and
the satisfactory level of the qualitative indicators form the
normative level of the aggregate index of sustainable
development, which is taken as the basis of comparison;

8) to determine the deviations of the Sustainable
Development Index from its normative level is based on
factor analysis of the aggregate index.
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In general, the aggregate index of sustainable
development of the enterprise is determined by the
formula:

ISD = 0,39/ +0,29/ s + 0,20/ + 0127, (1)
where g - index that characterizes the impact of the
economic component; /- index characterizing the
impact of a manufacturing component; /¢ - index that

characterizes the impact of a social component; /-

index characterizing the impact of the environmental
component.

The calculation formulas for determining the indices that
characterize the individual components of the
development of industrial enterprises are as follows:

I = H(Nf,ff) INLE))+ ZQIJ-ES * B )
i=1 j

n

Iqs = [INLSINIEE)+D-QI * 857 (3)
j

i=1

I = H(le(i) INIE)) +ZQ1§S *Bs (4)
i=1 j

d m
Teas = TINIE INEE) + 3 QIF” * B 9)
i=1 f

where NZ/¢%) . NIZS, NI, NIES -accordingly, the

magnitude of the i-th quantitative indicator of the

ISSN Print 2414-0287
ISSN Online 2707-8426

economic, production, social and environmental
component, the desired direction of change is increase;

ES STS SS
NZE NISS, NI,

of the i-th quantitative indicator of the economic,
production, social and environmental component, the
desirable direction of change of which is to reduce;

QI QI™, QI , QI - respectively, the value

of the j-th quality indicator of economic, production,
social and environmental components;

,BjES, ,BJ-STS, ﬂjss, ﬁ’jEGS - respectively the specific

weight of the j-th qualitative indicator of economic,
production, social and environmental components

N7, - accordingly, the value

m
(determined by the condition Z,Bj =1).

j=1
According to the calculations, the indices of the individual
functional components acquired the following values:

I =16254, I, =12407, Iy =12228,

I,.s =11596. Accordingly, the aggregate index of

sustainable  development of the enterprise is
ISD =5,2485. Thus, the factors that characterize the

economic component had the greatest impact on the value
of the aggregate index of sustainable development of the
enterprise. At the same time, a comparison of the actual
values of the factors with their normative level made it
possible to determine the change in the aggregate index
(Table 2).

Table 2 - Example of calculating the change in the value of an individual indicator and the aggregate index of sustainable

development of the enterprise

o Standard Actual o
Characteristic Deviation
value value
Financial independence ratio 0,50 0,67 +0,17
Aggregated index 5,2485 5,0537 -0,1948

The generalized results of the calculation of the separate influence of the factors that determine the index of economic
component on the change in the aggregate indicator are given in Table. 3.

Table 3 - Factor analysis of the economic component

Characteristic Factor change Separate effect omneci?{acnge in aggregate
Overall liquidity ratio -0,1 -0,04809
Ratio of liquidity rate -0,12 -0,163507
Absolute liquidity ratio -0,05 -0,192361
Financial independence ratio 0,11 -0,187989
Financial Risk Ratio 0,05 -0,017717
Financial leverage ratio 0,1 -0,212971
The coefficient of product competitiveness 0,1 -0,153014
Index of change in return on equity -0,11 -0,105799
Index of change of profitability of activity -0,12 -0,108308
Product Profitability Change Index -0,19 -0,139462
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Conclusions

Ensuring sustainable development of enterprises is an
important characteristic and task of the current stage of
development of domestic industry. The formation of a
system for effective management of the sustainable
development of an individual enterprise requires
justification of the factors of influence. To this end, the
economic, industrial, social and environmental functional
components  of  sustainable  development  were

ISSN Print 2414-0287
ISSN Online 2707-8426

investigated. The proposed methodology for integrated
assessment is based on the use of quantitative and
qualitative indicators of these components. the use of the
proposed methodology allows: to calculate indices of
sustainable development according to its separate
functional components; to determine the normative value
of the aggregate index of sustainable development of the
enterprise; to carry out factor analysis taking into account
deviations from the normative parameters of individual

1.

quantitative indicators or discrepancy of qualitative.
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