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Purpose. To develop a methodological approach to assessing the level of sustainable development of a machine-building enterprise.

Methodology. To achieve this goal, a set of general scientific and special methods was used: induction and deduction, logical
generalization, system analysis and formalization of complex structures, economic and mathematical modeling.

Findings. A methodical approach to assessing the level of the enterprise’s sustainable development is proposed, which involves de-
termining the integrated indicators of development of its subsystems, the overall integrated and four-dimensional indicator of sustain-
able development. On the basis of integrated indicators of economic, environmental, social and energy development, calculated using
BSC-model indicators, a four-dimensional indicator of the level of the enterprise’s sustainable development is formed, for which it is
necessary to compare the degree of achievement of the goals of sustainable development of the enterprise with the previous year. This
indicator allows determining further scenarios of enterprise development in accordance with the feasibility of attracting new resources
and redistributing them between subsystems. This methodological approach was tried at a machine-building enterprise; the results
obtained allowed us to conclude that in 2020 it was possible to achieve more goals of sustainable development in the economic and
energy subsystems. The value of the integrated indicator points to a more sustainable development of the enterprise in 2020 than in 2019,
the growth of the integrated indicator of sustainable development of the enterprise is due to the economic and energy subsystems.

Originality. The methodical approach to the complex assessment of the sustainable development level of machine-building en-
terprises is improved on the basis of the developed integrated indicators of economic, ecological, social and energy development,
which, unlike the existing ones, allows determining the degree of achievement of goals for each subsystem of sustainable develop-
ment; identifying ways of resources redistribution between the sustainable development subsystems on the basis of a four-dimension-
al indicator of the sustainable development level in order to use them most effectively; outlining priorities for further development.

Practical value. The use of the proposed approach will give companies the opportunity to determine the degree of achievement
of goals for each sustainable development subsystem, ways to redistribute resources between them in order to most effectively use
them, to form scenarios for further development of machine-building enterprises.

Keywords: machine-building enterprises, sustainable development level, degree of achievement of goals, integrated indicator, four-

dimensional indicator

Introduction. In modern conditions of doing business and
management, the achievement of sustainable development by
enterprises is an important condition for their long-term suc-
cessful functioning. Sustainable development of machine-
building enterprises is possible under condition of maintain-
ing a balance between the goals of economic growth, ensuring
environmental and energy security, and reducing social in-
equality.

Formulation of sustainable development goals of the en-
terprise and assessment of the degree of their achievement is
possible if there is an adequate system of indicators. Therefore,
formation of a system of indicators for quantitative and quali-
tative measurement of achieving sustainable development of
the enterprise as a whole and at the level of economic, eco-
logical, energy and social components, as well as improving
methodological approaches to their calculation is an urgent
and important task.

Literature review. The works by many scientists, including
Kharazishvili Yu. M., Lyashenko V.I. [1, 2], Averkina M.F.
[3], Melnyk L. M. [4], Nesterenko O.O. [5], Sokil O.H. [6],
Fedyna S. M. [7], Filipishina L. M. [8], Lepeiko T. 1., Balano-
vich A. M. [9], Posylkina O. V., Svitlichna K. S., Bratishko Y. S.
[10], and others [11,12] are devoted to the study of the prob-
lems of the methodology for assessing sustainable develop-
ment both at the macro and micro levels.
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Thus, Kharazishvili Yu. M., Lyashenko V.I. in order to
monitor the state of sustainable development of Ukrainian in-
dustry proposed a structure of sustainable development, which
includes social, environmental and economic components (a
total of 30 indicators, which are divided into stimulants and
destimulants) and methodology for identification of its level
through modern integrated assessment [1]. Averkina M. F. for
the diagnosis of sustainable urban development uses an inte-
grated indicator of sustainable development, which is based on
indicators: an integrated indicator of reproduction of socio-
ecological and economic resources; integrated indicator of the
use of socio-ecological and economic resources, integrated
indicator of socio-ecological and economic security, integrat-
ed indicator of logistics of city development [3].

To assess the level of sustainable development of industrial
enterprises, Melnyk L. M. offers the use of a methodological
approach, which involves building a matrix of business indica-
tors grouped by components of sustainable development (eco-
nomic, social, ecological ones) and business processes (man-
agement, support, operational ones), and calculating the gener-
alized level achieving sustainable development [4]. Filipishi-
na L. M. determines the index “sustainability of development”
of an industrial enterprise on the basis of geometric mean of the
complex indicators of economic, environmental, social, risk
and market stability [8]. Posylkina O.V., Bratishko Yu.S.,
Svitlichna K.S., researching the system of complex components
for the assessment of sustainable socio-economic development
of enterprises, distinguish economic and social components;
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based on a group of indicators of socio-economic development,
it is proposed to calculate the coefficient of synergy [10].

According to Sidorenko Yu.V., a comprehensive system of
indicators for assessing the sustainable development of the en-
terprise includes the following groups: technical direction, fi-
nancial direction, social direction and environmental direction.
The author divides all groups of indicators into quantitative and
qualitative. Hrigorska N. M. singles out the following indicators
that characterize the components of economic stability: mana-
gerial, financial, innovative, marketing, production, business.

Despite significant scientific developments in the field of
assessing the level of sustainable development of industrial en-
terprises, the issue of assessing the balance and proportionality
of the directions of enterprise development, as well as deter-
mining the degree of achievement of goals for each subsystem
of sustainable development, remains unresolved.

So, the constant development of socio-economic systems,
new challenges and the complication of business conditions
require further research on the issues of determining and justi-
fying sustainable development indicators, as well as methods
for calculating them.

Purpose. The purpose of the article is to develop the meth-
odological approach to assessing the level of sustainable devel-
opment of the machine-building enterprise.

Methods. To achieve this goal, a set of general scientific
and special methods was used: induction and deduction, logi-
cal generalization, system analysis and formalization of com-
plex structures, economic and mathematical modeling.

Results. The mechanism of sustainable development of the
enterprise is designed to ensure balanced development in the
relevant areas, including constant measurement of the degree of
achieving sustainable development goals in areas. In the context
of the formation of a mechanism for sustainable development of
a machine-building enterprise using a balanced scorecard, the
authors have built a system of indicators for monitoring and as-
sessing the achievement of sustainable development goals by
subsystems (economic, ecological, social and energy) [13].

To assess the level of sustainable development, to deter-
mine the proportionality of directions of enterprise develop-
ment, it is proposed to use a methodological approach that
involves calculating integrated indicators of sustainable devel-
opment for each component and the enterprise as a whole, and
forming on their basis a four-dimensional indicator of the sus-
tainable development level, which allows us to determine fur-
ther scenarios for the development of the enterprise (Fig. 1).

To assess the achievement of any goal, the actual value of
the indicators that characterize the goal is compared with the
target value: the smaller the difference is, the closer the com-
pany has come to the goal. Therefore, it is proposed to assess the
degree of achievement of the set goals during the period in terms
of components by determining the deviations from the target
values for all indicators that characterize each component.

An integrated indicator of sustainable development is
formed from the BSC-model indicators, and therefore each
company will have an individual list of indicators.

In general, the integrated indicator of the sustainable de-
velopment level for each subsystem is determined as follows

L= J0=x, P + (-3, ) 4+ (1=,

where [;is the integrated indicator of the sustainable development
of the i subsystem; i is subsystems of the j” period; x, 1j> X2j> Xpy» ATE
standardized indicators of achievement of goals of the j period.

The standardized value of the indicator is calculated as
the ratio of the real value to the target value, if the target val-
ues go up

where x7is the target value of the indicator; xj is the real value
of the indicator.

Selection of indicators of sustainable development by
subsystems, setting their target values

\Z

Calculation of integrated indicators of sustainable
development by subsystems

\Z

Calculation of the integrated indicator of sustainable
development for the enterprise as a whole

\Z

Formation of a four-dimensional indicator of the
sustainable development level

\Z

Definition of scenarios of enterprise development

Fig. 1. General scheme for assessing the sustainable develop-
ment of the enterprise

And if the target values are decreasing, then the standard-
ized value of the indicator is calculated by the ratio of the tar-
get value to the real value

Xr
Xp '

The lower the value of the integrated indicator is, the more
goals are achieved, the more sustainable the development of
the enterprise in the study period is.

The integrated indicator of economic development of the

studied enterprise LLC “Smart Maritime Group” is deter-
mined as follows

(1-PM) +(1-ROA)' +(1-QR)’ +(1- FAR) +
+(1-CATY +(1-PA)' +(1-PDC)’ +

+(1-PCAA) +(1-NAC) +(1-PNCOY +
+(1-PNPY +(1-SIP) +(1- PUFAY +

I

econ

+(1-DRFAY +(1-MT)' +(1- FAT)’

where PM is standardized value of profit margin; ROA is
standardized value of return on assets; QR is standardized
value of quick ratio; FAR is standardized value of finan-
cial autonomy ratio; CAT is standardized value of current as-
sets turnover; PA is standardized value of profitability of ac-
tivity; PDC is standardized value of the percentage of dissatis-
fied clients; PCAA is standardized value of the percentage of
customers who have applied again; NAC is standardized value
of the number of attracted clients; PNCO is standardized
value of the percentage of nonconformities in completed or-
ders; PNP is standardized value of the percentage of noncon-
formities in projects; SIP is standardized value of share of
innovations in production; PUFA is standardized value of the
percentage of utilization of production fixed assets; DRFA is
standardized value of depreciation rate of fixed assets; M T is
standardized value of materials turnover; FAT is standardized
value of fixed assets turnover.

The calculation of the integrated indicator of economic
development of LLC “Smart Maritime Group” is given in
Table 1. According to the results of the calculation of the inte-
grated indicator of economic development, it is determined
that during 2019—2020 its value decreased from 1.842 to 1.623,
which indicates that in 2020 LLC “Smart Maritime Group”
reached more target values of sustainable economic develop-
ment indicators.

The integrated indicator of ecological development is cal-
culated as follows
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(1-SEP)' +(1-VPE) +(1-WG)’ +

ecol = 2°

+(1-SEFM )’ +(1- SEEP)’ +(1- SIMPE)

where SEP is standardized value of share of ecological prod-
ucts; VPE is standardized value of volume of pollutants emis-
sions in the air; WG is standardized value of waste generation;
SEFM is standardized value of share of environmentally
friendly materials used in production; SEEP is standardized
value of share of expenditures on environmental protection;
SIMPE is standardized value of share of actually implemented
measures to protect the environment.

The calculation of the integrated indicator of environmen-
tal development of LLC “Smart Maritime Group” is given in
Table 2.

The value of the integrated indicator of sustainable eco-
logical development of LLC “Smart Maritime Group” during
2019—2020 is growing, which indicates that in 2020, compared
to 2019, the company achieved fewer target values of indicators
of sustainable ecological development.

The integrated indicator of social development is calcu-
lated as follows

(1-SAT)’ +(1-SEPTY +(1-SSE)' +(1-ET) +
+(1-SLLS) +(1-SECR) +(1-SEMS) +
+(1-ScPw )’ +(1-SEC) +(1- NCP)’

soc

where SAT is standardized value of share of employees who
completed training and advanced training; SEPT is standard-

Table 1
The calculation of the integrated indicator of economic development of LLC “Smart Maritime Group”
No. Indicator Real value, x Target value, x i}atr}liaiﬁij?s:tzrrl (1-x,)?

2019 2020 2019 2020 2019 2020 2019 2020
1 | Profit margin, % 8.99 7.56 10.30 11.10 0.87 0.68 0.016 0.102
2 | Return on assets, % 1.80 3.00 7.90 8.11 0.23 0.37 0.596 | 0.397
3 | Quick Ratio 0.98 0.98 1.00 1.00 0.98 0.98 0.000 | 0.000
4 | Financial autonomy ratio 0.13 0.68 0.50 0.50 0.25 0.74 0.563 0.068
5 | Current assets turnover 1.06 1.40 1.90 1.90 0.56 0.74 0.195 0.069
6 | Profitability of activity, % 6.10 5.40 7.70 8.20 0.79 0.66 0.043 0.117
7 | Percentage of dissatisfied clients, % 2.00 1.00 1.00 1.00 0.50 1.00 0.250 0.000
8 | Percentage of customers who have applied again, % 44.00 59.00 65.00 70.00 0.68 0.84 0.104 0.025
9 | Number of attracted clients, units 20.00 21.00 35.00 35.00 0.57 0.60 0.184 0.160
10 | Percentage of nonconformities in completed orders, % 1.00 2.00 1.00 1.00 1.00 0.50 0.000 0.250
11 | Percentage of nonconformities in projects, % 4.00 3.00 1.00 1.00 0.25 0.33 0.563 0.444
12 | Share of innovations in production, % 9.00 10.00 20.00 40.00 0.45 0.25 0.303 0.563
13 | Percentage of utilization of production fixed assets, % 87.00 95.00 100.00 | 100.00 0.87 0.95 0.017 0.003
14 | Depreciation rate of fixed assets, % 65.00 71.00 30.00 30.00 0.46 0.42 0.290 0.333
15 | Materials turnover 3.02 6.20 5.83 7.83 0.52 0.79 0.232 0.043
16 | Fixed assets turnover 4.76 5.93 5.90 7.90 0.81 0.75 0.037 | 0.062
17 | Total - - - - - - 3.393 2.636
18 | Integrated indicator of economic development 1.842 1.623 — - — — - —

Table 2
The calculation of the integrated indicator of ecological development of LLC “Smart Maritime Group”
No. Indicator Realvalue, x Targe;: e itlftr}lialfg?;z? (1 -x)*
2019 | 2020 | 2019 | 2020 | 2019 | 2020 | 2019 | 2020
1 Share of ecological products, % 10.05 | 11.92 | 12.00 | 24.00 0.84 0.50 | 0.026 | 0.253
2 | The volume of pollutants emissions in the air, t 3.40 | 3.53 2.66 1.33 0.78 0.38 | 0.047 | 0.388
3 | Waste generation, t 23.51 | 26.10 | 21.62 | 24.50 | 0.92 0.94 | 0.006 | 0.004
4 | Share of environmentally friendly materials used in production, % 9.00 | 12.00 | 17.00 | 25.00 | 0.53 0.48 | 0.221 | 0.270
5 | Share of expenditures on environmental protection, % 0.83 | 1.94 5.00 5.00 0.17 0.39 | 0.696 | 0.375
6 | Share of actually implemented measures to protect the environment, % | 72.00 | 85.00 | 100.00 | 100.00 | 0.72 0.85 | 0.078 | 0.023
7 | Total - - - - - - 1.076 | 1.313
8 | Integrated indicator of ecological development 1.037 | 1.146 - — - — — —
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ized value of share of expenses for personnel training; SSF is
standardized value of share of satisfied employees; E7 is stan-
dardized value of employee turnover; SLLS is standardized
value of pay rate of

leading specialists; SECR is standardized value of share of
employees complying with labor protection rules; SEMS is
standardized value of share of equipment meeting safety and
sanitation standards; SCPW is standardized value of share of
actually completed planned labor protection work; SEC is
standardized value of share of expenditures on charity; NCP is
standardized value of the number of complaints from the pop-
ulation.

The calculation of the integrated indicator of social devel-
opment of LLC “Smart Maritime Group” is shown in Table 3.
The value of the integrated indicator of social development
increases from 1.304 in 2019 to 1.419 in 2020, which indicates
that the company in 2020 achieved fewer target values of indi-
cators sustainable development compared to 2019.

The integrated indicator of energy development is deter-
mined as follows

(1-EEY +(1-FE) +(1- IMSE)’ +
+(1-SOEC) +(1-S10ECY’

en

where EF is standardized value of energy efficiency; FE is stan-
dardized value of fuel efficiency; /MSE is standardized value of
rate of implementation of measures to save energy; SOEC is

standardized value of share of energy received from their own
energy carriers; SIOEC is standardized value of share of in-
come received from the sale of their own energy carriers.

The calculation of the integrated energy development in-
dicator of LLC “Smart Maritime Group” is given in Table 4.

The value of the integrated energy development indicator
decreases during 2019—2020 from 0.869 to 0.858, which indi-
cates that LLC “Smart Maritime Group” achieved more tar-
get values of sustainable development indicators in 2020 com-
pared to 2019.

To determine the overall level of sustainable development
of the enterprise, it is proposed to calculate the integrated in-
dicator of sustainable development on the basis of integrated
indicators of economic, ecological, social and energy develop-
ment according to the formula

+12 +12

soc en’

Isd = \/Iezcon + [ezca[
where [, is the integrated indicator of sustainable develop-
ment of the enterprise; /,.,, is the integrated indicator of eco-
nomic development; 7, is the integrated indicator of eco-
logical development; I, is the integral indicator of social de-
velopment; /,, is the integrated indicator of energy develop-
ment.

The lower the value of the integrated indicator of sustain-
able development is, the more sustainable development goals
are achieved, the more sustainable the development of the en-
terprise is.

Table 3
The calculation of the integrated indicator of social development of LLC “Smart Maritime Group”
No. Indicator Real value, x | Target value, x, i?gﬁfgg:;? (1-x)?
2019 | 2020 | 2019 2020 | 2019 2020 2019 | 2020
1 | Share of employees who completed training and advanced 28.00 | 28.60 | 30.00 30.00 0.93 0.95 0.004 | 0.002
training, %
2 | Share of expenses for personnel training, % 11.00 | 15.00 | 20.00 | 20.00 0.55 0.75 0.203 | 0.063
3 | Share of satisfied employees, % 70.00 | 73.00 | 90.00 | 90.00 0.78 0.81 0.049 | 0.036
4 | Employee turnover 0.10 0.20 0.05 0.05 0.50 0.25 0.250 | 0.563
5 | Pay rate of leading specialists, UAH 13500 | 15000 | 16000 | 20000 | 0.84 0.75 0.024 | 0.063
6 | Share of employees complying with labor protection rules, % 96.00 | 95.00 | 100.00 | 100.00 | 0.96 0.95 0.002 | 0.003
7 | Share of equipment meeting safety and sanitation standards, % | 93.00 | 83.00 | 100.00 | 100.00 | 0.93 0.83 0.005 | 0.029
8 | Share of actually completed planned labor protection work, % 95.00 | 91.00 | 100.00 | 100.00 | 0.95 0.91 0.003 | 0.008
9 | Share of expenditures on charity, % 6.00 9.00 10.00 6.00 0.60 1.50 0.160 | 0.250
10 | Number of complaints from the population, units 1.00 1.00 0.00 0.00 0.00 0.00 1.000 | 1.000
11 | Total - - - - - - 1.700 | 2.015
12 | Integrated indicator of social development 1.304 | 1.419 - - - - - —
Table 4
The calculation of the integrated indicator of energy development of LLC “Smart Maritime Group”
No. Indicator Real value, x Target value, x; itfi?iiﬁzca:;? (1-x)?
2019 2020 2019 2020 2019 2020 2019 2020
1 | Energy efficiency, UAH / kWh 39.63 | 78.57 | 45.30 | 81.00 0.87 0.97 0.016 | 0.001
2 | Fuel efficiency, UAH / Gcal 120.90 | 142.70 | 122.00 | 150.00 | 0.99 0.95 0.000 | 0.002
3 | Rate of implementation of measures to save energy 0.80 0.80 1.00 1.00 0.80 0.80 0.040 | 0.040
4 | Share of energy received from their own energy carriers, % 5.00 11.00 12.00 | 20.00 0.42 0.55 0.340 | 0.203
5 | Share of income received from the sale of their own energy 2.00 3.00 5.00 10.00 0.40 0.30 0.360 | 0.490
carriers, %
6 | Total — — — — — — 0.756 | 0.736
7 | Integrated indicator of energy development 0.869 | 0.858 - - - - - -
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The calculation of the integrated indicator of sustainable
development of LLC “Smart Maritime Group” is given in
Table 5.

The value of the integrated indicator of sustainable devel-
opment of LLC “Smart Maritime Group” is reduced during
2019—-2020 from 2.632 to 2.588, which indicates an increase in
the sustainability of its development.

Using the chain substitution method, it was determined
which subsystems of LLC “Smart Maritime Group” had the
greatest impact on the change in the value of the integrated
indicator of sustainable development (Table 6).

According to the results of the calculation, it is determined
that the greatest influence on increasing the sustainability of
the enterprise has an economic subsystem: the integrated indi-
cator of sustainable development is reduced by 0.149 due to the
reduction of the integrated indicator of economic develop-
ment. The reduction of the integrated indicator of sustainable
development is also facilitated by the reduction of the indica-
tor of energy development, but its impact is insignificant and is
0.004. The reduction of sustainability of development is due to
the ecological and social subsystem of LLC “Smart Maritime
Group”.

These integrated indicators of economic, ecological, so-
cial and energy development indicate the degree of achieve-
ment of the goals of the enterprise, including the efficiency of
their use of resources. Therefore, on the basis of integrated
indicators it is possible to form a four-dimensional indicator of
the level of sustainable development of the enterprise, which
allows determining further scenarios of enterprise develop-

Table 5

The calculation of the integrated indicator of sustainable
development of LLC “Smart Maritime Group”

Indicator
value squared

Indicator
Indicator value
2019 | 2020 | 2019 | 2020

Integrated indicator of economic | 1.842 | 1.623 | 3.393 | 2.636
development

Integrated indicator of ecological | 1.037 | 1.146 | 1.076 | 1.313
development

Integrated indicator of social 1.304 | 1.419 | 1.700 | 2.015
development
Integrated indicator of energy 0.869 | 0.858 | 0.756 | 0.736
development
Total — — 6.925 | 6.699
Integrated indicator of sustainable | 2.632 | 2.588 - —
development

Table 6

Factor analysis of the integrated indicator of sustainable
development of LLC “Smart Maritime Group”

Factor 2019 | 2020 | Chanee | Influence
in factor | of factor

Integrated indicator of 1.842 | 1.623 | —0.219 —-0.149
economic development
Integrated indicator of 1.037 | 1.146 0.109 0.047
ecological development
Integrated indicator of 1.304 | 1.419 0.116 0.062
social development
Integrated indicator of 0.869 | 0.858 | -0.012 —-0.004
energy development
Integrated indicator of 2.632 | 2.588 | -0.044 -0.044
sustainable development

ment in accordance with the feasibility of attracting new re-
sources and redistributing them between subsystems.

To form a four-dimensional indicator, it is necessary to
compare the degree of achievement of sustainable develop-
ment goals of the enterprise in the reporting year with the pre-
vious year, in particular to determine the growth rate of the
indicator. The integrated indicator for each subsystem corre-
sponds to four indicators of the ratio of integrated indicators of
the current and previous years.

If the value of the ratio of the integrated indicator of a par-
ticular subsystem of the current year to last year is more than
one, it indicates that the company in the current year has
achieved fewer sustainable development goals than last year,
which is associated, in particular, with the deterioration of re-
source efficiency and efficiency of operations. The value of the
indicator below than one indicates an increase in the number
of achieved goals of the enterprise, which was facilitated by the
growth of efficiency in the use of all types of resources of the
enterprise. And the value of the indicator equal to one indi-
cates that in the current year the same number of goals was
achieved as in the previous year.

Thus, the four-dimensional indicator of the level of sus-
tainable development looks like this

SD = [Eecan; Eeco[; Esoc; Een]a

where SD is a four-dimensional indicator of the level of sus-
tainable development; E,., is the ratio of the integrated indi-
cator of economic development of the current year to last year;
E,,, is the ratio of the integrated indicator of ecological devel-
opment of the current year to last year; £, is the ratio of the
integrated indicator of social development of the current year
to last year; E,, is the ratio of the integrated indicator of energy
development of the current year to last year.

The value of the ratio of the integrated development indi-
cator for a certain subsystem of the current year to the last year,
which is more than one, can be conditionally equated to the
symbol “1”, and one or less than one — to the symbol “0”

E,>1, E =1
E<l, E=0|

Accordingly, it is possible to determine a four-dimensional
indicator of the level of sustainable development of the enter-
prise. Then, for example, if the value of the ratio of integrated
indicators of economic, ecological, social and energy develop-
ment of the current year to last year is less than one, then the
four-dimensional indicator should be [0; 0; 0; 0]. If the ratio of
the integrated indicator of economic development of the cur-
rent year to last year is higher than one, and the ratio of inte-
grated indicators of ecological, social and energy development
is one or less than one, then the four-dimensional indicator
will look like [1; 0; 0; 0], and so on.

The proposed four-dimensional indicator of the level of
sustainable development of the enterprise will determine the
validity and direction of redistribution of resources between
subsystems to achieve the goals of sustainable development.

The value of the ratio of the integrated indicator for a par-
ticular subsystem of the current year to last year, equal to “0”,
indicates the efficient use of resources, which contributes to
their increase (e. g., profit in the economic subsystem, savings
in the energy subsystem, etc.). In turn, this affects the degree
of achievement of sustainable development goals, as well as
provides opportunities to use surplus resources for the devel-
opment of other subsystems. On the other hand, if the ratio of
the integrated indicator of the current year to the previous year
acquires the value “1”, this indicates that this year the sustain-
able development goals were achieved less than in the previous
year, which is caused by a lack of resources and ineffective
ways of using them. For example, increasing the efficiency of
energy use depends on the implementation of energy saving
measures by the employees of the enterprise (high-quality ser-
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vice and control over the condition of fixed assets, reduction of
defects in production, and others) and additional financing for
the introduction of energy-saving technologies.

Depending on the values of integrated indicators of eco-
nomic, ecological, social and energy development, there are
16 scenarios for enterprise development and implementation
of tactical and strategic goals of sustainable development of
enterprise [14].

The value of the four-dimensional indicator of the level of
sustainable development of LLC “Smart Maritime Group”
indicates the failure to achieve the goals of ecological and so-
cial subsystems (Table 7). According to the results of the calcu-
lation, it is determined that the ratio of the integrated indicator
of economic development of 2020 to 2019 is 0.881, ecologi-
cal — 1.105; social — 1.089; energy — 0.987.

Such values of the ratios of the integrated indicators cor-
responds to the value of the four-dimensional indicator of the
level of sustainable development [0; 1; 1; 0], which indicates
the insufficient efficiency of the use of resources of the eco-
logical and social subsystem.

Fig. 2 graphically shows the degree of achievement of sus-
tainable development goals of LLC “Smart Maritime Group”
by subsystems (dashed line shows the level of achievement of
sustainable development goals of LLC “Smart Maritime
Group” by subsystems, and solid — conditional version of en-
terprise development, when in the current year for all subsys-
tems the same number of goals are achieved as in the previous
year).

Thus, LLC “Smart-Maritime Group” can apply such
measures to achieve sustainable development as: introduction
of resource-saving technologies and programs for waste use;
development and implementation of ecological products; in-
troduction of a more efficient system of motivation and remu-
neration; training and professional development of personnel;
inclusion of employees in the overall strategy of the company
and raising their environmental awareness; organizational
measures to reduce waste and production rejects, and others.

Conclusions. The proposed methodological approach to
comprehensive assessment of the level of sustainable develop-
ment of machine-building enterprises on the basis of devel-
oped integrated indicators of economic, ecological, social and
energy development, in contrast to the existing ones, allows
one to determine the degree of achievement of goals for each
subsystem of sustainable development; on the basis of a four-
dimensional indicator of the level of sustainable development,
to identify ways of redistribution of resources between the sub-
systems of sustainable development in order to use them most
effectively; outline priorities for further development.

An improved methodological approach to assessing the
level of sustainable development of enterprises using integrat-

Table 7

Determination of a four-dimensional indicator of the level of
sustainable development of LLC “Smart Maritime Group”

Indicator Indicator value Ratio
2019 2020 2020 to 2019

Integrated indicator of 1.842 1.623 0.881
economic development
Integrated indicator of 1.037 1.146 1.105
ecological development
Integrated indicator of social 1.304 1.419 1.089
development
Integrated indicator of energy 0.869 0.858 0.987
development
Four-dimensional indicator [0;1;1;0]
of the level of sustainable
development

economic subsystem
12

1

social subsystem energy subsysten

ecological subsystem

Fig. 2. The degree of achievement of sustainable development
goals for the subsystems of LLC “Smart Maritime Group”

ed indicators of sustainable economic, ecological, social and
energy development, as well as the overall integrated indicator
of sustainable development was tested at LLC “Smart Mari-
time Group”. The results allowed us to conclude that the com-
pany is more sustainable in 2020 than in 2019, the growth of
the integrated indicator of sustainable development is due to
the economic and energy subsystem (the company in 2020
managed to achieve more sustainable development goals for
economic and energy subsystems).

On the basis of the integrated indicators, a four-dimen-
sional indicator of the level of sustainable development of the
enterprise is formed, for which it is necessary to compare the
degree of achievement of the goals of sustainable development
by the enterprise with the previous year. This indicator allows
determining further scenarios for the development of the en-
terprise in accordance with the advisability of attracting new
resources and their redistribution between subsystems.

The approbation at LLC “Smart Maritime Group” indi-
cates that the company uses financial and energy resources
most efficiently, so to ensure sustainable development it is
necessary to attract these resources for the development of
ecological and social subsystem through the implementation
of certain measures.
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Mera. Po3pobka METOAMYHOTO MiAXOLY A0 OL[iHIOBAHHS
PiBHSI CTiiIKOTrO PO3BUTKY MallMHOOYAiBHOTO MiANIPUEMCTBA.

MeTtonuka. 7151 10CSITHEHHST BU3HAYE€HOI METU BUKOPUC-
TaHO KOMILJIEKC 3arajJbHOHAYKOBMX i CieliaIbHUX METOMiB:
IHAYKUII Ta AeayKIlii, JOTIYHOTO y3arajJbHEHHS, CUCTEMHOTO
aHajizy Ta (opmaiizallii CKIaaHUX CTPYKTYp, €KOHOMiKO-
MaTeMaTUYHOTO MOJIETIOBAHHS.

Pesyapratn. 3ampornoHOBaHO METOAMYHUN TIiAXim IO
OLIIHIOBaHHSI PiBHS CTiKOro PO3BUTKY MiANPUEMCTBA, 1110
nependayae BU3HAYEHHS iHTETpabHUX MOKA3HUKIB PO3BU-
TKy HOro mincucTeM, 3arajlbHOro iHTerpajgbHOTrO i YOTUPH-
BUMMIipHOTO MOKa3HMKAa CTiiKOro po3BuTKy. Ha miacraBi iHTe-
rpaJiIbHUX TOKa3HUKIiB €KOHOMiIYHOTO, €KOJIOTiYHOI0, COLli-
IBHOTO Ta €HEPTeTUIHOTO PO3BUTKY, OOUMCIEHUX 3 BUKO-
puctaHHsaM iHnukaropiB BSC-moneni, hopMyeThCst YOTUPH-
BUMIpHUM MOKa3HUK PiBHS CTIHKOrO PO3BUTKY MiANPUEM-
CTBa, IIJISI YOTO HEOOXiMHO MOPIiBHATU CTYMiHb JOCSTHEHHS
LIiJIell CTIAKOro poO3BUTKY MiAMPUEMCTBOM y MOPIBHSIHHI 3
MMHYJIUM pokoM. Lleil moka3sHUK M03BOJISIE BUSHAYUTH TO-
Jajiplli CLeHAapii pO3BUTKY MiANIPUEMCTBA Y BiATIOBIIHOCTI 10
TOLIJIBHOCTI 3aJIyYeHHSI HUM HOBUX PECYPCiB i epepo3mnomi-
Jly 1X MiX migcucremMaMu. JJaHMA METOOMYHUM Miaxin Oysiao
arnpoOOBaHO Ha MAIIMHOOYIiBHOMY IMiAIPUEMCTBI; OTpUMa-
Hi pe3yJbTaTh I03BOJMIN 3pOOUTH BMCHOBOK, 1110 MiANpU-
emctBoM y 2020 potii Bnasocs 4OCSITTH OiJibliIe LiJei CTiliKo-
TO PO3BUTKY 32 €KOHOMIYHOIO Ta €HEPTreTUYHOIO MiIcucTe-
MaMu. 3HaYeHHS iHTerpajbHOIO MOKa3HMKA BKa3y€e Ha Oisblil
cTitfikuii po3BuToK minnpuemcrtBa y 2020 pouwi, Hix y 2019
pOlli, 3pOCTaHHSI iHTErpagbHOIO MOKa3HUKA CTiliKOTO pO3BU-
TKY TiAIPUEMCTBA BiTOYBAETHCS 32 PAXYHOK €KOHOMIYHOI Ta
€HEepPreTUYHOI MiJICUCTEMMU.

HaykoBa HOBM3HA. YIOCKOHAJ€HO METOAMYHMIA MiAXia
10 KOMITJIEKCHOTO OLIIHIOBaHHS PiBHS CTiAKOTO PO3BUTKY
MiANPUEMCTB MalIMHOOYIyBaHHS Ha MiACTaBi pO3pO0JIeHUX
IHTerpaJIbHUX TOKAa3HUKIB €KOHOMiYHOIO, €KOJIOTiYHOTO,
COLIiaJIbHOTO Ta €HEPreTUYHOrO0 PO3BUTKY, 110, HA BiAMIHY
BiJl iCHYIOUMX, TO3BOJISIE BUBHAYUTH CTYITiHb JOCSITHEHHS 11i-
JIeil 3a KOXHOIO ITICUCTEMOIO CTiliKOTo PO3BUTKY; Ha 6asi
YOTUPUBUMIPHOTO MOKA3HUKA PiBHS CTiHKOTO PO3BUTKY BU-
3HAUUTHU LJISIXWA MEPEPO3NONTy pecypciB MiX miacucTema-
MM CTiIKOTO PO3BUTKY 3 METOIO iX HAOUIbII e(heKTUBHOTO
BUKODUCTAHHSI, OKPECIUTU TMPIOPUTETH  MOJAIBLIOTO
DPO3BUTKY.

IIpakTyna 3naummicTb. BuKopucraHHs 3amporoHoBa-
HOTO MiAX0My HalacTh MiAMPUEMCTBAM MOXJIUBICTb BU3HA-
YaTHU CTYMiHb JOCSITHEHHSI TIOCTaBJICHUX IiJIell 32 KOXHOIO
MiICUCTEMOIO CTIlKOTO PO3BUTKY, IUISAXU MEePEepO3NOAiTy
pecypciB Mixk HUMU 3 METOIO iX HalOIbII e(eKTUBHOTO BU-
KOPUCTaHHS, (HOpMYyBaTU ClLIEHapii MOMAIbIIOTO PO3BUTKY
MiAMPUEMCTB MalLIMHOOYIyBaHHSI.

KinrouoBi caoBa: nionpuemcmea mauwunobyo0ysanhs, pieHb
CMIlK020 PO36UMKY, CMYRiHb 00CseHeHHSA uineil, inmeepanbHull
NOKA3HUK, YOMUPUBUMIDHUL NOKAZHUK
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