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Abstract

The article analyzes the prospects for the development of the energy industry in Ukraine
and the world with the Smart Grid technology use. A model of the Smart Grid concept was
built, which consists of the principles of construction, key requirements (values), functional
properties (attributes), and basic elements of their implementation. It was proposed to
consider the expected effects of the implementation of the Smart Grid concept depending on
the group of stakeholders: energy companies, end users, regulating bodies and the state and
society as a whole. The integral indicator for assessing the development of renewable
energy sources in Ukraine for the period of 2007-2017 was calculated on the basis of the
author's methodology, and appropriate conclusions were made on the need to introduce
renewable energy sources in order to balance and reduce energy dependence on external
energy sources.
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Introduction

Today, Ukraine has set a course for
European integration, including the policy
of efficient energy consumption. This
requires a revision of the traditional
approaches, principles and mechanisms of
functioning of the electric power industry,
the formation of a modern concept of its
innovation development, which
corresponds to the values of social
development, and to the fullest extent takes
into account the main tendencies and
directions of scientific and technological
progress in all areas, areas of life and
activity of society. Experts believe that
modernization of power grids will have a
positive  effect on the economic
development of Ukraine and will allow
expanding the price range of services for
consumers, reducing or avoiding operating
costs for the electricity grid, and increasing
energy efficiency through better access of
energy from renewable resources to the
electricity grid.

According to experts of Zpryme Research &
Consulting, the volume of investments in
the global market of intelligent networks
(Smart Grid) in 2030 will amount to 2
trillion US dollars. But for an “intelligent”
network, structural modernization of the
entire energy platform is necessary, it
includes: the structure of electricity supply
and consumption, changes in world view
regarding management decisions when
adopting projects aimed at improving
energy efficiency, reducing energy intensity
of production - using the concept of
stakeholders and the like. One of the
concepts of innovative power industry
transformation is the Smart Grid - these are
electrical grids that meet the requirements
of efficient and reliable operation of the
power system. This is achieved through the
coordinated management and organization
of two-way communications between the
elements of electrical networks, power
stations, accumulating sources and
consumers. The issue of developing
renewable energy sources is of particular
relevance in Ukraine.Literature Survey

Today there are many theoretical studies in
the field of renewable energy resources.
But for the statistical study of this issue,

scientific developments in the following
areas are important namely approaches to
the classification of energy resources
(Chang, R. D., Zuo, J., Zhao, Z.Y., Zillante, G.,
Gan, X. L, & Soebarto, V. (2017)), the
feasibility of using different methods for
the analysis and evaluation of the
renewable energy resources development
(Chen, H. H., Lee, A. H, & Kang, H. Y.
(2017)), the identification and study of the
main factors influencing the renewable
energy resources development (Li, M. ], &
Tao, W. Q. (2017)), the features of the
application of modelling the renewable
energy resources development (Liang, X.
(2017)), etc. Let's consider the most
promising and modern research.

In the stakeholder concept, when building a
Stakeholder Panel in the field of
environmental responsibility, the statistical
indicators of RER development are
calculated based on non-financial reporting
of companies: energy intensity (G4-EN5
indicators), reduction of energy
consumption (G4-EN6), reduction of
energy demand of sold products or services
(G4- EN7). Indicators G4 are taken from the
Sustainability Reporting Guidelines.
Indicators EN5-EN 7 are indicators of the
GRI system (Karabegovi¢, 1., & Dolecek, V.
(2017)). The formation of the main
indicators and the presentation of
information on the environmental
performance of the enterprise are
emphasized (Marinakis, V., Doukas, H.,
Xidonas, P. & Zopounidis, C. (2017)), and
developing a list of indicators that are
recommended to be taken into account
when  reporting from  sustainable
development. Sato, M., Kharrazi, A,
Nakayama, H., Kraines, S. & Yarime, M.)
(2017), analyzing non-financial reporting
and determining the place of
environmental reporting in the non-
financial indicators system. Indicators of
RER development are components of
environmental reporting.

One of the promising approaches to the
analysis of dynamically developed systems,
including the renewable energy resources
development, is the analysis based on
cognitive maps (Che, L. Zhang X,
Shahidehpour, M., Alabdulwahab, A, &
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Abusorrah, A (2017)). It is based on the
concept of a cognitive map, which is a
model of representations and knowledge of
experts about the laws of development and
the properties of the situation, which is
analysed in the form of elementary
semantic categories, which are in ratio. A
cognitive map can be represented in the
form of a directed graph.

Integrated evaluation of the renewable
energy resources development is used in
evaluating energy security at macro, meso-
and micro-levels. For example, Dubey, R,
Gunasekaran, A., Papadopoulos, T., Childe,
S.]., Shibin, K. T., & Wamba, S. F. (2017) for
evaluating the energy security of
enterprises, consider threats that are
characterized by indicators of energy
efficiency of an industrial enterprise using
statistical reporting. When evaluating the
energy security of an enterprise,
Radovanovi¢, M., Filipovi¢, S., & Pavlovi¢, D.
(2017) propose a certain set of indicators
related to the possibility of obtaining
information on the acceptability or
unacceptability of the decentralization of
energy supply for industrial enterprises,
etc. Stativka, N. & Lialina, N. (2017)
consider the evaluation of the energy
security of an enterprise as part of its
energy security strategy and the
development of energy security indicators,
based on of which it will be possible to
formulate a strategy for ensuring the
energy security of the enterprise. In the
work of Ibidunni, A. S., Ogunnaike, O. 0., &
Abiodun, A. J. (2017), they proposed
methods for taking into account the factors
of energy security in the form of linear
constraints to the problem of linear
programming, a production model of fuel
economy of the country was also built.

Methods

When calculating the integral indicator of
the evaluation of the renewable energy
resources development, the normalization
of indicators has been used based on the
variation scale, while the calculation of the
integral index itself has used the
multidimensional mean and matrix

modelling. A multidimensional mean is an
integrated evaluation of an object in a
multidimensional space. Because the
parameters of the information space, based
on which the multidimensional mean is
calculated, are represented by different
dimension units, the standardization
procedure (or normalization) is used.
Matrix modelling as a method of linguistic
and cognitive research has been used in
our research to determine the relationship
between the quantitative values of the
Harrington scale and the perception of the
state of the renewable energy resources
development. Also, elements of the
linguistic and cognitive study have been
used in concluding the effectiveness of
management of the renewable energy
resources development.

Results

The Smart Grid technologies can provide
optimal distribution of power flows of
electric power system, reducing losses in it,
fast coordinated response in case of
accidents, the possibility of combining both
large power plants and modern renewable
energy sources into a single power grid.
The effectiveness of technology is
determined by the automation of decision-
making management, which will increas
the efficiency of managing normal and
emergency modes. The creation of such a
system is a necessity that is caused by
many factors such as: substantial
complication of the tasks of structural
organization and management in the
electric power industry under reforming
conditions, the growing demand for energy
services in their quantitative and
qualitative form, changin the status of the
consumer as an active subject of
organizational and economic relations, new
requirements for environmental, social and
institutional type of energy. At the same
time, it is possible to group the main
factors  influencing the need for
fundamental changes in the energy
management system when making
management decisions influenced by the
introduction of new technologies into 5
groups of factors (Table 1).
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Table 1: Main factors of influence when making management decisions in the energy

management system

No. Factor description Sub-factor
Factors for increasing | requirements for high quality services; requirements for
1 the requirements of | information transparency of the system of relations between
consumers the subjects of electric power markets; expectation of
reducing the price parameters of industry services.
Factors of technological | emergence and development of new technologies, devices
progress and materials that can potentially be used in the field of
electric power production; general trend towards higher
2 process automation; growth of rates and scales of
development of computer and information technologies;
intensive growth in the number of small generating
(primarily renewable) energy sources in the world.
Market change factors economic instability in the country; changes in the internal
3 conditions of the electricity markets; long investment and life
cycle of assets and area.
Factors for increasing | reduction of environmental impact; the need to improve
4 requirements in the field | energy efficiency and energy saving; corporate social
of energy efficiency and | responsibility of business.
environmental safety
Factors for reducing the | decrease in the general level of power supply reliability; the
5 reliability of the power | growing need for massive investment in the renovation of
system fixed assets; high level of losses in the conversion,
transmission and distribution of electricity.

All these factors influence the formation of
a group of key values in the energy
management system, and there are two
approaches to create values. For example,
in the Smart Grid, the Departament of
Energy (DOE) USA concepts are the
following key values [1]: availability,
reliability, economy, efficiency, organic
interaction with the environment, safety -
prevention of situations in the power
industry that are dangerous to people and
the environment. In the European Union,
the key values in the energy management
system include [2]: flexibility in terms of
responding to changes in consumer needs
and emerging problems with electricity

consumers, including renewable energy
sources and highly efficient local
generation with zero or low losses; power
supply reliability and power quality while
providing protection from hazards and
uncertainty; profitability due to the
introduction of innovations, -effective
management, a rational combination of
competition and regulation. The Smart Grid
as a concept is a world view of the power
industry of the future, based on energy
saving and is built on a methodological
platform consisting of: principles of
construction, key requirements (values),
functional properties (attributes), as well
as the basis of elements of their

supply;

availability of

electricity for

implementation (Fig. 1).
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Principles I

consumer values

Key requirements (values)

Energy as a source of |= /] availability; reliability; profitability, efficiency; organic interaction
with the environment; security

Energetics as an

R .

infrastructure basis of
economic development

Functional characteristics (attributes)

Motivation of the active behavior of the end user

Ensuring optimization

of quality and

Ensuring reliability and quality of electricity

resource efficiency

Resistance to negative influences

Interaction of a group of
interests in the

Self-renewal of the power system in emergency situations

introduction of energy-

saving technologies for
the use of energy from
alternative sources

Distributed generation: variety of types of power plants and
systems of electricity storage

Reduce in the negative
impact on the resource

Expansion of the electricity and capacity markets to the end consumer

potential of the planet

Optimization of asset management
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i Technological Normative Informational Management :
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Fig. 1: Smart Grid Concept Model (author's design)

The Smart Grid concept model should be
based on: technological (scientific and
technical progress in the field of energy
saving), normative (development of
methodological and methodical support of
this concept at the national level,
informational (informational
communications are transformed into a
system-inducing factor that ensures the
transition from energy to energy-
information system based on information-
communication and computer
technologies) and management
(management of both individual elements
of the energy information system and the
entire system in general).

Due to the analysis of the statistical
information regarding the domestic energy
market, it was determined that the
alternative energy of Ukraine during the
independence period has been developing
at an extremely slow pace, and only when
the "green" tariff was accepted, it received
a new impetus for the renewable energy
resources development. Wind energy and
solar power (photovoltaics) are the leading
areas of alternative energy development in
Ukraine, as well as in the world market.

The evaluation needs to be made for the
strategies of the renewable energy
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resources development. The developed
algorithm for calculating the integral
indicator of the renewable energy
resources development allows evaluating
the real state of the energy market and to
formulating appropriate measures to
reduce the country's energy dependence.

The formation of the evaluation system of
the renewable resources

development begins with the distribution
of indicators by groups (Hilorme, T,
Perevozova, ., Shpak, L., Mokhnenko, A. &
Korovchuk, Yu. (2019)). The structuring of
indicators for evaluating the renewable
energy resources development is made in
three groups: economic, environmental and
social one (Table 2).

energy

Table 2: Indicators for evaluating the renewable energy resources development

Grpup integral Indicators Indicator Unit
indicators symbol
Demolition of the main productive funds
of the enterprises of the fuel and energy k1 %
complex
Percentage of total investments in
enterprises of fuel and energy complex k2 %
and gross domestic product
Economic (Iecon) . . . ton of
E;lscll‘ﬁ}ét intensity of the gross domestic K3 conventional
P fuel /USD
Total investments in the renewable K4 USD
energy resources development
Losses in transportation and distribution
k5 %
of renewable energy resources
Part of the carbon dioxide emissions and kg of
: k6
population CO2/person
Part of the carbon dioxide emissions and
the gross domestic product k7 kg of C02/USD
Environmental Gross  domestic  consumption  of K8 MW
(Leca) renewable energy
Total technological power of renewable K9 MW
energy resources
Percentage of carbon dioxide emissions
and gross domestic product at parity k10 kg of CO2/USD
purchasing power
Numbelj of jobs at renewable energy K11 units
enterprises
Life expectancy of the population of the K12 years
country
The number of employees which work
with harmful working conditions at k13 people
Social (Isoc) enterprises in the energy industry
The number of employees entitled to
benefits and compensations for work K14 conle
with harmful working conditions at peop
enterprises
Employee a}ccrued wages at enterprise in K15 USD
the energy industry
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Normalized indicators for the renewable energy resources development in Ukraine are

presented in Table 3.

Table 3: Normalized indicators for the renewable energy resources development in
Ukraine for 2007-2017

. Years
Conventio
ml | s ogf g g =)o) el %) u)l oo|n
symbols | || &| | ]| 8| ]| & ]| & | ]
k1 0.66 | 0.68 | 0.74 0.73 1 0.69 | 0.70 | 0.74 | 0.74 0.75
6 6 0 0.753 | 4 0 7 9 3 1 1
K2 0.47 | 0.53 0.44 | 048 | 0.85 | 0.93 | 0.70 0.47
1 6 2 0.429 | 8 5 0 4 0 0.523 | 6
K3 0.96 | 0.90 091 | 0.88 | 0.84 | 0.80 | 0.76 0.69
1 0 7 0.867 | 1 4 9 9 5 0.703 | 9
K4 0.37 | 0.52 | 0.58 0.79 |1 0.90 | 0.83 | 0.77 | 0.90 0.82
2 4 7 0.593 | 0 8 3 0 2 1 2
K5 0.86 | 0.83 | 0.76 0.73 1 0.76 | 0.75 | 0.76 | 0.85
4 7 2 0.816 | 5 7 4 7 6 0.989 | 1
K6 0.98 0.96 0.88 | 092 | 091 | 0.88 | 0.78 0.65
0 1 9 0.824 | 2 9 4 5 9 0.639 | 4
K7 0.94 ] 0.88 0.90 | 0.89 | 0.87 | 0.84 | 0.80 0.69
1 0 4 0.880 | 3 8 5 7 6 0.718 | 1
k8 0.60 | 0.75 | 0.84 0.86 | 0.86 | 0.83 0.88 0.85
9 2 6 0813 | 1 0 5 1 2 0.852 | 1
k9 0.76 | 0.77 | 0.77 0.76 | 0.81 | 0.85 | 0.93 | 0.97
9 0 0 0.764 | 9 3 1 7 1 0.980 | 1
k10 0.94 | 0.88 090 | 0.89 | 0.86 | 0.84 | 0.79 0.69
1 0 0 0.880 | 4 2 9 5 7 0.714 | 0
k11 0.98 0.96 0.88 | 092 | 091 | 0.88 | 0.78 0.65
0 1 9 0.824 | 2 9 4 5 9 0.639 | 4
k12 0.94 ] 0.88 0.90 | 0.89 | 0.87 | 0.84 | 0.80 0.69
1 0 4 0.880 | 3 8 5 7 6 0.718 | 1
k13 0.60 | 0.75 | 0.84 0.86 | 0.86 | 0.83 0.88 0.85
9 2 6 0813 | 1 0 5 1 2 0.852 | 1
k14 0.76 1 0.77 | 0.77 | 0.764 | 0.76 | 0.81 | 0.85 | 0.93 | 0.97
9 0 0 3 9 3 1 7 1 0.980 | 1
k15 0.94 ] 0.88 090 | 0.89 | 0.86 | 0.84 | 0.79 | 0.714 | 0.69
1 0 0 0.880 | 4 2 9 5 7 2 0
The information base is the data of calculation of the integral indicator of the
statistical reporting of enterprises, the renewable energy resources development
State Statistics Service of Ukraine, can be presented in the formula:
statistical collections of committees and
departments of state power, the

International Renewable Energy Agency
(IRENA) for the period of 2007-2017.

Based on the established system of
indicators presented in the table, the
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3
Drex = Z (IBecon Xlecon +ﬁec0l Xlecol +IBSOC XIS()C)=
i=1

1

(1

5 5

= z (ﬁecon X (Z kl—S) +ﬂeml X (Z k6—10 + ﬁSnc X (Z kll—lS)

Jj=1

where Dres is the generalized integral
indicator of the evaluation of the
renewable energy resources development;

1.1

1
Ec>TEk>"Soc are group integral indicators

of the evaluation; ’BEC"BE""BS”C are the
influence coefficients on the value of the
group integral indicators of the evaluation
of the renewable energy resources
development of the corresponding way of
influence (economic, environmental and
social one); kn are the indicators of the
evaluation of the renewable energy
resources development; i is a number of
indicators of the evaluation of the
renewable energy resources development;
j is a number of influence coefficients of
economic dimension; e is a number of
influence coefficients of environmental
dimension; o is a number of influence
coefficients of the social dimension.

The limits of measuring the integral
indicator of the evaluation of the
renewable energy resources development
Dres are in the range [0; 1].

The integral indicator of the evaluation of
the renewable energy resources
development makes it possible to
determine the influence of the group
indicators (economic, social and
environmental one) on the integral
indicator, it also establishes functional
relations between the indicators. The level
of functional relation between the
indicators can be differentiated into ranges

of values: high inverse relation [-1;-

S
0,5], medium inverse relation (-0,5;0),

e=1 o=1

relation is absent - 0, medium direct
S
relation (0;0,5], high direct relation

€ (0,5;1] (Hilorme, T. Shurpenkova, R,
Kundrya-Vysotska, 0. Sarakhman, 0. &
Lyzunova, 0. (2019)). Graphically, the level
of functional relation between the
indicators of evaluation of the renewable
energy resources development in 3D can
be traced from the height (high direct
relation) to the depth (high inverse
relation) (Hilorme, T. Zamazii, O., Judina,
0., Korolenko, R. & Melnikova, Yu. (2019).

Based on the calculation of the integral
indicator of the evaluation of the
renewable energy resources development
(Dres), the construction of a generalized
Harrington desirability function has been
proposed, which was originally used for the
analysis of technical means. The basis of its
construction is the idea of transforming the
natural values of certain indicators
(parameters) into the scale of desirability.

The scale of desirability is a psychophysical
scale, its purpose is to establish a
correspondence between physical and
psychological parameters, and under
physical parameters, one understands the
possible indicators that characterize a
certain state of the object of optimization,
and under the psychological parameters,
one understands the subjective importance
of such indicators for the functioning of the
system as a whole, which is usually set up
expertly based on experience and a
retrospective analysis of the functioning of
the system.
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Table 4: Interrelation between the quantitative values of the Harrington scale and the
perception of the state of renewable energy resources development

Desirability (linguistic scale) Values according to Harrington scale
high (H) 1,00-0,80
good (G) 0,79-0,63
satisfactory (S) 0,62-0,37
bad (B) 0,36-0,20
unsatisfactory (U) 0,19-0,00

The value of the partial response, given to the values on the scale of desirability, is defined as
d;(i=12...n) and is called partial desirability (from the French "desirable” - desirable). If the

value is d; = , it corresponds to a completely unsatisfactory state of renewable energy

resources development; instead if the value is d; = 1, it corresponds to the best possible state. If
the value is % =%37 it corresponds to the limit of the acceptable values.
The results of calculations for the evaluation of the renewable energy resources development

for Ukraine for the period 2007-2017 are presented in Table 5.

Table 5: The results of complex evaluation of the renewable energy resources
development for Ukraine for the period 2007-2017

The value of the integral indicator . .
. The conclusion on the effectiveness

of evaluation of the renewable
Years of management of the renewable

energy resources development,

part energy resources development

2007 0,52 satisfactory
2008 0,58 satisfactory
2009 0,60 satisfactory
2010 0,75 good
2011 0,61 satisfactory
2012 0,59 satisfactory
2013 0,64 good
2014 0,61 satisfactory
2015 0,66 good
2016 0,68 good
2017 0,70 good

The conclusion on the effectiveness of the
management of the renewable energy
resources development is formed in
accordance with Table 3. Thus, from the
conducted research one may conclude that
there is a positive status of the evaluation
of the renewable energy resources
development for Ukraine for the period of
2007-2017, and its positive dynamics are
also well seen.

At the present stage of renewable energy
resources development in Ukraine, there
are negative external and internal factors.
External factors are: economic factors - the
intervention of foreign capital; political
factors; social factors - the
impoverishment of the population, the
labour outflows of the population in the
energy sector. The negative factors
influencing the stagnation of the renewable
energy resources development are:
exchange rate volatility, lack of
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transparency of alternative energy market,
low capitalization, institutional structure
imbalances, and lack of reliable
information for making informed decisions
on the need for renewable energy
resources.

But the revival of the situation on the
renewable energy resources development
in Ukraine since 2015 is connected with the
implementation of the Smart Grid concept,
it is a world-view of the future power
industry, based on energy conservation
and built on a methodological platform that
consists of: principles of construction, key
requirements (values), functional
properties (attributes), as well as elements
of the basis for their implementation.
Pending this, the effects of the
implementation of the Smart Grid concept
will depend on the group of stakeholders:
energy companies (wholesalers  of
electricity, energy service sales retailers,
electricity transmission companies,
distribution network companies), end-
users (industrial users, commercial users,
population), regulatory authorities (state
regulatory authorities, wholesale electricity
market operators, security regulators), the
state and society as a whole.

Discussion

But with any managerial decision, it is
necessary to evaluate the effect of its
implementation. At the same time, in our
opinion, it is possible to conduct an
economic evaluation of the effects of the
implementation of the Smart Grid concept
in the following directions:

1. Environmental effects - it gives a chance
to reduce carbon emissions.

2. The effects of reducing the operating and
exploitation costs of power companies - it
gives a chance to reduce losses in
electricity distribution by optimizing
power plants and the balance of the grid.

3. Reduced costs for industrial consumers.
4. Effects of improving the quality of
service for business customers based on
interactive communication with
consumers.

5. Improved efficiency and quality of power

supply.

6. The effects of increasing the part of the
renewable energy resources use and
distributed generation.

All of these factors influence the formation
of a group of key values in the system of
energy management, in which there are
two approaches to the creation of values.
Thus, the Smart Grid concept of
Departament of Energy (DOE) USA has the
following key values («Grids 2030»: A
National Vision for Electricity’s Second 100
years, Office of Electric Transmission and
Distribution of USA Department of Energy,
2003): accessibility, reliability, economic
feasibility, efficiency, organic interaction
with  the environment, security -
prevention of situations in the power
industry that are dangerous to people and
the environment.

In the European Union, the key values in
the system of energy management include

(European Commission Directorate-
General for Research Information and
Communication Unit European

Communities:  «European  Technology
Platform Smart Grids, Vision and Strategy
for Europe’s Electricity Networks of the
future», and European Communities,
2006), and the values are as follows:
flexibility in terms of response to changing
consumer needs and emerging power
supply problems; availability of electricity
for consumers, in particular renewable
energy resources and highly efficient local
generation with zero or low losses;
reliability of electricity supply and the
quality of electricity in providing
protection against dangers and
uncertainty; profitability through the
implementation of innovation, effective
management, rational combination of
competition and regulation.

With this expectation, the effects of the
implementation of the Smart Grid concept
depend on the stakeholder group: energy
companies (electricity wholesalers, energy
service retailers, electricity transmission
companies, distribution grid companies),
final consumers (industrial, commercial,
public), regulators (government regulators,
wholesale electricity market operator,
reliability regulators) and the state and
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society as a whole. Thus, end users can
expect such effects from the introduction of
this concept: the ability to control energy
consumption, increase the overall level of
service, an increase the reliability of energy
supply, an access to information on energy
supply in real time, the ability to
participate in demand management,
optimizing the relationship of generation
distribution, and the like. Whereas for
energy companies, these anticipated effects
are as follows: reduction of electricity
losses, a transparent accounting and billing
system, optimization of asset management,
maintenance and monitoring in real time,
etc. In addition, the Smart Grid technology
protects against unauthorized selection of
electricity and contributes to a longer
operation of the equipment through the
intelligent organization of the power grid.

Conclusion

The consequences of the global energy
crisis, which covered all sectors of the
country not only in Ukraine, require the
implementation of progressive measures to
manage energy-saving technologies for
both the government and the entire energy
conversion chain: generation, consumption,
transportation, redistribution, etc.

Systemic implementation of innovative
principles of energy management is an
integral part of the European vector of
integration of the Ukrainian economy.

The implementation of Smart Grid
technology will significantly increase the
reliability and cost-effectiveness of the
functioning and development of Ukraine's
grid and improve the quality of customer
service. Today, a large number of green
energy projects have been launched and
operated in Ukraine, and ‘"intelligent"
systems for managing the creation,
generation, transmission and consumption
of energy are being implemented. Despite
the risks involved in implementing energy-
saving projects, the current regulatory
framework provides investors with
sufficient incentives and mechanisms to
ensure the successful implementation and
development of Green Grid projects, Smart
Grid in Ukraine. Therefore, the issue of
"green taxation", providing privileges to

both legal entities and individuals, and the
implementation of ‘"intelligent" energy
monitoring systems with the use of
Internet technologies is particularly acute.
The normative legal framework itself for
the renewable energy resources
development in Ukraine is a key issue for
motivating agents from power generating,
distributing and consuming groups.

Despite the risks and problems of
implementing projects of power supply
systems based on the use of alternative
energy sources, the current regulatory
framework provides investors with
sufficient incentives and mechanisms to
ensure the successful implementation and
development of green energy projects in
Ukraine. World practice shows that the
state is the main initiator of the
development of alternative energy, which,
on the one hand, establishes the rules for
the operation of alternative energy, on the
other hand, provides the necessary legal
and resource support, including financing
and preferential taxation. It is government
support for the development of alternative
energy in Ukraine that should become one
of the main factors in overcoming the
energy crisis and improving the
mechanism of tax privileges.

References

1. «Grids 2030». A National Vision for
Electricity’s Second 100 years. Office of
Electric Transmission and Distribution of
USA Department of Energy, 2003. URL:
https://www.energy.gov/oe/downloads/g
rid-2030-national-vision-electricity-s-
second-100-years

2. Chang, R. D., Zuo, ], Zhao, Z. Y., Zillante,
G, Gan, X. L, & Soebarto, V. (2017).
Evolving theories of sustainability and
firms: History, future directions and
implications for renewable energy
research. Renewable and  Sustainable
Energy Reviews, 72, 48-56. URL:
https://www.sciencedirect.com/science/a
rticle/pii/S1364032117300333

3. Che, L., Zhang, X, Shahidehpour, M.,
Alabdulwahab, A., & Abusorrah, A. (2017).

Tetiana HILORME, Lyudmyla SOKOLOVA, Oksana PORTNA, Liubov LYSIAK,And Nataliya
BORETSKAYA (2019), IBIMA Business Review, DOI: 10.5171/2019.923814



IBIMA Business Review

12

Optimal interconnection planning of
community microgrids with renewable
energy sources. [EEE Transactions on Smart
Grid, 8(3), 1054-1063. URL:
https://ieeexplore.ieee.org/abstract/docu

ment/7185424

4. Chen, H. H, Lee, A. H, & Kang, H. Y.
(2017). The fuzzy conceptual model for
selecting energy sources. Energy Sources,
Part B: Economics, Planning, and
Policy, 12(4), 297-304. URL:
https://www.tandfonline.com/doi/abs/10.
1080/15567249.2011.652339

5. Dubey, R, Gunasekaran, A,
Papadopoulos, T., Childe, S. ], Shibin, K. T.,
& Wamba, S. F. (2017). Sustainable supply
chain management: framework and further
research directions. Journal of Cleaner
Production, 142, 1119-1130. URL:
https://www.sciencedirect.com/science/a

rticle/pii/S0959652616301883

6. European Commission Directorate-
General for Research Information and
Communication Unit European
Communities:  «European  Technology
Platform Smart Grids, Vision and Strategy
for Europe’s Electricity Networks of the
future», European Communities, 2006.
URL:
https://www.edsoforsmartgrids.eu/policy
/eu-steering-initiatives/smart-grids-
european-technology-platform/

7. Hilorme, T. Perevozova, 1., Shpak, L.,
Mokhnenko, A. & Korovchuk, Yu. (2019).
Human Capital Cost Accounting in the
Company Management System. Academy of
Accounting and Financial Studies Journal.
Volume 23, Special Issue 2, 2019. URL:
https://www.abacademies.org/articles/Hu
man-Capital-Cost-Accounting-in-the-
Company-Management-System-1528-
2635-23-S1-2-415.pdf

8. Hilorme, T., Shurpenkova, R., Kundrya-
Vysotska, 0., Sarakhman, 0., & Lyzunova, O.
(2019). Model of energy saving forecasting

in entrepreneurship. Journal of
Entrepreneurship Education. Volume 22,
Special [ssue 1S. URL:

https://www.abacademies.org/articles/m

odel-of-energy-saving-forecasting-in-
entrepreneurship-7994.html

9. Hilorme, T. Zamazii, 0. Judina, O,
Korolenko, R. & Melnikova, Yu. (2019).
Formation of risk mitigating strategies for
the implementation of projects of energy
saving technologies. Academy of Strategic
Management Journal. Volume 18, Issue 3.
URL:
https://www.abacademies.org/articles/Fo
rmation-of-risk-mitigating-strategies-for-
the-implementation-of-projects-1939-
6104-18-3-364.pdf

10.Ibidunni, A. S., Ogunnaike, 0. 0., &
Abiodun, A. ]J. (2017). Extending the
knowledge strategy concept: linking
organizational knowledge with strategic
orientations. Academy of Strategic
Management Journal, 16(3). URL:
http://eprints.covenantuniversity.edu.ng/
11867/

11.Karabegovi¢, 1., & Dolecek, V. (2017).
Development and Implementation of
Renewable Energy Sources in the World
and European Union. CONTEMPORARY
MATERIALS, 2(6), 130-148. URL:
http://doisrpska.nub.rs/index.php/conter
porarymaterials3-1/article/view/4070

12.Li, M. ], & Tao, W. Q. (2017). Review of
methodologies and polices for evaluation of
energy efficiency in high energy-consuming
industry. Applied Energy, 187, 203-215.
URL:
https://www.sciencedirect.com/science/a
rticle/pii/S0306261916316245

13.Liang, X. (2017). Emerging power
quality challenges due to integration of
renewable energy sources. [EEE
Transactions on Industry
Applications, 53(2), 855-866. URL:
https://ieeexplore.ieee.org/abstract/docu
ment/7738432

14.Marinakis, V., Doukas, H., Xidonas, P., &
Zopounidis, C. (2017). Multicriteria
decision support in local energy planning:
an evaluation of alternative scenarios for
the sustainable energy action
plan. Omega, 69, 1-16. URL:

Tetiana HILORME, Lyudmyla SOKOLOVA, Oksana PORTNA, Liubov LYSIAK,And Nataliya
BORETSKAYA (2019), IBIMA Business Review, DOI: 10.5171/2019.923814



13

IBIMA Business Review

https://www.sciencedirect.com/science/a
rticle/pii/S0305048316304492

15.Radovanovi¢, M., Filipovi¢, S, &
Pavlovi¢, D. (2017). Energy security
measurement-A sustainable
approach. Renewable  and  Sustainable
Energy Reviews, 68, 1020-1032. URL:
https://www.sciencedirect.com/science/a
rticle/pii/S1364032116002185

16.Sato, M., Kharrazi, A, Nakayama, H.,

Kraines, S., & Yarime, M. (2017).
Quantifying the supplier-portfolio diversity

of embodied energy: Strategic implications
for strengthening energy resilience. Energy
Policy, 105, 41-52. URL:
https://www.sciencedirect.com/science/a
rticle/pii/S030142151730099X

17.Stativka, N, & Lialina, N. (2017).
Formation of the organizational-economic
mechanism of agricultural enterprises
energy efficiency. Agricultural and Resource
Economics International Scientific  E-
Journal, 3(2), 56-64. URL: http://are-
journal.com/are/article/view/104

Tetiana HILORME, Lyudmyla SOKOLOVA, Oksana PORTNA, Liubov LYSIAK,And Nataliya
BORETSKAYA (2019), IBIMA Business Review, DOI: 10.5171/2019.923814



