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ORGANIZATIONAL AND ECONOMIC DETERMINANTS
OF DIGITAL ENERGY DEVELOPMENT IN UKRAINE

This article concerns digitalization of the energy industry in Ukraine. The authors
review the evolutionary aspect of the gradual convergence of ITC and energy technologies
and identify the key features and trends in digital transformation of Ukrainian economy.
The international experience and the emerging global cooperation in energy digitalization
are analyzed. Overall, the energy digitization is discovered to be a universal trend among
the most prominent economies despite different prerequisites, interests, and factors
concerned. It is shown that the progress in the formation of the intelligent energy supply
systems depends on a number of factors. Unique features of specific subtasks that arise
during digital transformation of energy industry are analyzed.

The article proposes consideration of the technological platform as a business model
for digital development of infrastructure industries. The authors analyze the European
experience in the formation and development of technology platforms as a basic tool for
implementing innovation policy, economic growth of strategically important industries
and technological development of the European Union countries. The potential and role
of technological platforms in the process of digitalization of energy are determined.
A structure of technological platform suited for the formation and development of the
intelligent energy system in Ukraine is proposed. The main tasks and priorities of
functioning of the domestic technological platform in the process of digitalization of
domestic energy are determined. An organizational and economic mechanism for the
formation of the intellectual energy system of Ukraine is developed.

Key words: digital energy, technological convergence, smart energy systems,
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In modern Ukraine, politicians and general public usually reduce the problem
of digital transformation to the provision of administrative services. In contrast, the
leading countries of the world that embrace the innovative technologies of the so-
called “Industry 4.0” perceive digitalization as a strategic method for improving
competitiveness of economy in the age of globalization [1]. The unique features
of the information and communication technology (ICT) make its intensive
implementation especially productive for the network structures of economy:
communications and media, electricity and gas supply, or transport infrastructure.
Meanwhile, effectiveness of infrastructure and security of critical objects are among
the most important determinants of economic efficiency and competitiveness of the
domestic economy as a whole.

The problems of electrical power grid and its development have traditionally
been the focus of scientific research. The role of digital technologies in the innovative
transformation of the Ukrainian economy have become the subject of a thorough
study conducted by the Institute for Economics and Forecasting of the National
Academy of Sciences of Ukraine [2-5]. One of the key economic objectives of
Ukraine is implementation of a sustainable energy policy while allowing for an
acceptable level of energy security [6]. A number of articles highlight the strategic
importance of developed electricity market due to the impact of internal and external
challenges [7—10]. Scientific and practical approaches to solving the problems of
digital transformation of Ukrainian economy are analyzed in depth in a monograph
that conveys the research conducted at the Institute of Industrial Economics of the
NAS of Ukraine [11]. The authors, in particular, highlighted the major stages of the
digital revolution, described the threats and opportunities that ICT offers to economy
and society. The main direction for optimization of power systems functioning at
the micro and macro levels is the automation of their management [12, 13]. Under
current conditions, energy management is developing towards the transition to digital
technologies, formation of intelligent infrastructure and smart networks construction.
In particular, the researchers address the peculiarities of the structure and the
operation, and the basic functions and characteristics of the automated system of
electricity metering with the control of quality indicators [14]. The main provisions
of the modern Smart Grid concept and features of the implementation of the concept
of “smart efficiency” are defined, as well as policies for the implementation of the
concept of Smart Grid in the leading countries. The inquiries also focus on the
features of Smart Grid evolution, perspective forms and directions of development
of Smart Grid technologies, and their implementation in Ukraine [15].

Creation of technological platforms is similarly a notable topic in the scientific
literature about the current mechanisms of economic development and, in particular,
electricity supply as one of its basic components [16]. Scientists have addressed this
issue in the context of bioenergy development prospects [17] and EU experience
in maintaining sectoral innovation and regional development [18-20]. Thus, the
introduction of a digital energy technology platform requires scientific justification
and appropriate institutional support.

The digital energy is currently branching into a separate research topic because
of the need to develop an organizational and economic mechanism to implement an
industry-specific policy of digital transformation of Ukraine in the field of energy
management and energy efficiency. The purpose of the article is to determine the
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preconditions, opportunities, problems, and organizational and economic mechanisms
of digital energy development in Ukraine while taking into account the international
experience and the progress of Ukraine’s integration into the world economy.

This topic is often associated with the three big Ds, that is, the key innovative
trends in energy development: decarbonization (reducing carbon emissions),
decentralization (development of networks instead of more centralized infrastructure),
and digitalization (implementation of digital technologies). The progress in creating
digital energy of the future is closely linked to the implementation of these trends in
Ukrainian energy systems.

In general, energy digitalization is progressing quickly all over the world and is
outpacing many other economy sectors. The high level of competition for the energy
resources in global markets contributes to a steady increase in high technology
investments and use of advanced digital equipment, both to improve performance
and to achieve a higher level of energy efficiency. Moreover, energy efficiency as a
factor of economic development is already undermining traditional energy sources.
In 2013, in its “Energy Efficiency” reports, the International Energy Agency (IEA)
raised the status of energy efficiency from “hidden reserve” to * number one source”.
Similarly, the World Energy Outlook and Energy Technology Perspectives report
shows that about 40% of future energy needs should actually be met by improving
energy efficiency.

On the other hand, the Energy Strategy of Ukraine for the period until 2035 (the
Strategy), which was approved in August 2017, does not even mention the transition
to digital energy as a development goal. In the Strategy, even in the sections on
development of the most advanced electricity technologies, there is no clear definition
of distributed generation networks that are based on active energy consumers who
can act as its producers and collectors. Managing such systems with many thousands
of participants to optimize the parameters of its operation and increase the efficiency
of electricity use is one of the main tasks of electric-power industry in the world.
Also, the Strategy does not even consider the prospect of creating smart grids or the
Internet of Energy in Ukraine, which completely changes the paradigm of energy
development by making it customer-oriented with connections to the power grid
becoming trivial anywhere.

Overall, the creation and operation of distributed electricity systems can be a
very important target niche for the use of innovative digital technologies in electric
power industry. Internationally the separate sectors of digital transformations are:
Distributed Generation, Demand Response; Energy Efficiency Management;
Microgrids; and Distributed Energy Resources Management (DERM).

However, none of these areas is identified in the Strategy as priorities for the
industry’s development. The Strategy does not provide any recommendations for
the target niches of digitalization in other sectors of the energy industry. Neither
does it identify ICT as a powerful factor in the development of energy networks in
Ukraine. This situation shows the lack of purposeful state policy for digitalization of
the national energy system.

One of the important niches for the digital technologies in the gas industry is to
provide real-time monitoring of the technical status of the gas transmission system
(GTS), and to optimize its operation in a stationary sensor system, and to conduct
regular observations using unmanned aerial vehicles (UAVs). For processing very
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large arrays of relevant information, the Big Data and cloud computing is used
widely.

International experience in oil and gas production shows that the ICT could
provide a notable contribution to the development of the companies that employ
it and the industry as a whole. Overall, the potential advantages of the diligent
use of ICT in the fossil fuel sector are associated with the following four specific
applications.

First, particular attention could be given to artificial intelligence and the
robotization of extraction process. Robotization not only could increase production
capacity, but also significantly reduces the risks for operators who would be able to
operate the work from outside without being in dangerous production areas.

Second, cloud computing could be used to process large volumes of primary
information from sensors and to build the management systems to use this data to
full extent.

Third, the process of retrieving information from the sensors, aggregating
it, exchanging between individual devices of the system and providing it with
operational access could only be possible through the Internet of Things (IoT). It will
be able to provide a clear picture of what is happening in any production company in
the sectors of production, transportation and processing of gas or oil.

Fourth, the use of artificial intelligence in mining process allows the prediction
and assessment of the risks of equipment failure even before it actually happens. A
smart control system aided with advance technologies like 3D printing could be able
to repair the equipment immediately without the operator’s involvement.

The mentioned target niches for digital transformation in the gas and oil sectors
remain relevant for the coal industry as well. Moreover, a special niche for 3D
printing in coal mining might be using robots to build mining supports just after the
actual excavation [21].

Most of the digital technologies that are promising for the energy sector involve
the use of a wide variety of digital sensors in wireless exchange systems. In the
recent years, a considerable success in designing and creating multi-component
systems for collecting information was achieved and such systems have recently
become widely used. With the use of microprocessors and wireless networks, such
as Wi-Fi, the problem of creating and operating sophisticated cyber-physical systems
for an aggressive and desolate environments has largely been solved. There is a
current experience in the development and practical implementation of such systems
in Ukraine, as well as substantive research for the manufacturing of various digital
sensors [22]. A significant contribution to the development of this sector of digital
economy was made directly in the process of implementation of the State Target
Scientific and Technical Program for the Development and Creation of Sensory
Science-Intensive Products for 2008-2017, approved by Resolution of the Cabinet
of Ministers of Ukraine No 1395 of 5 December 2007. Unfortunately, by allotting
a small amount of public funding for this program and refusing to continue it
afterwards, little is done to meet the growing level of needs of the Ukrainian economy
for relevant digital components.

Another technological problem of accelerating digital transformation in the
energy sector, the need for continuous monitoring of technological equipment in
the absence of personnel, significantly hinders the use of sensor devices or detectors

62 ISSN 2663-6557. Economy and Forecasting. 2019, 3: 59-75



Organizational and economic determinants of digital energy ... @

in real-life production and yet remains to be solved wide-scale. A prerequisite for
this is powering sensor devices or detectors with high-capacity batteries or using
renewable sources at the installation site. The main method to solve this problem is
to increase the energy efficiency of such devices by minimizing their consumption
of electricity, and a considerable progress has been achieved recently to deal with
the problem globally.

The development of Smart Grid in the energy supply systems is considered by
the developed countries as a priority for economic growth, as these technologies lay
a solid foundation for the domestic competitiveness in the future. The volume of
investments directed by industrialized countries in the development of Smart Grid is
highly significant (Fig. 1). This trend includes the developing countries as the leader
of the energy digitalization is China, which has announced a course to expand the
use of renewable energy sources (RES).

80,0 0.0 Investments in the development of Smart Grid
70,0 4
600 4 |
50,0 4
40.0 4
30.0 4
2000 4
10,0 4
.0

19,0

billions of US dollars

Fig. 1. The planned total investments in the creation of smart energy
networks around the world.
Source: according to data from [23].

Given the simultaneous interest of the leading countries in the development
of Smart Grid by the initiative of International Energy Agency and Clean Energy
Ministerial, a global forum on sustainable energy, the International Smart Grid Action
Network (ISGAN), was created in 2011. It is primarily a technical program aimed at
accelerating progress in addressing key aspects of energy policy, technology and the
development of smart grid standards through voluntary government participation in
specific projects and programs. It coordinates international efforts within a number
of working groups on the core issues of implementing and evaluating Smart Grid, as
well as provides technical assistance and grant funding [24].

At the same time, the schedule and the specific forms of digitalization are driven
by the specific features of energy policy and the current structure of energy supply
in different countries.

China’s energy policy is primarily driven by improving the efficiency and
controllability of energy infrastructure to ensure rapid economic development. China
rapidly deploys state-of-the-art digital technologies, most notably in the infrastructure
sectors, including power industry. The rapid development of the Chinese economy
requires developing of a uniquely powerful energy grid and the optimization of its
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operation, particularly considering the dynamics between Southern and Northern
areas of the country. Moreover, there is an interest in renewable energy, which in turn
leads to active bilateral cooperation between the People’s Republic of China (PRC)
and the EU in the transfer of the most prominent energy-saving technologies. A key
element of digital energy in China is development of a network of digital substations
using this country’s vast manufacturing capacity [25].

In the United States, where less attention has been traditionally paid to
environmental impact and carbon footprint, and the grid management is not hampered
by the development of renewable energy, the main motive for implementing smart
grids is the country’s energy independence and concerns about grid reliability in
a deregulated energy market with minimal government participation. After the
catastrophic power outage in 2003 that affected 55 million people in eight states and
most of Canada [26], the government began to make significant efforts to improve the
country’s power system, which led to the legislative backing of intelligent networks
in 2007 [27]. Currently, founds invested by the US energy companies into the Smart
Grid projects account for about 3,5% of total investment in energy infrastructure,
and its amount is expected to triple by 2024 [28].

In the EU, the need for energy digitalization is driven primarily by sustainable
development policy, which is based on the low-carbon paradigm of energy supply
systems, as well as the process of liberalization and the integration of national
energy markets to form a single European market space. Accordingly, the main EU
digitalization measures are implemented within the framework of energy efficiency
initiatives [29] (in particular, to optimize consumption and improve energy efficiency)
and a number of norms in the field of energy market integration [30]. At the same
time, the widespread introduction of renewable energy sources for energy efficiency
contributes to the unique challenges in the field of energy grid integration, which
requires new intelligent grid management systems and load schedule adjustment. In
the face of these challenges, the reliability and security of the functioning of the EU’s
energy supply systems depends on the creation of a European technology platform
for Smart Grid.

The liberalization of electricity and natural gas markets along with the wider
use of renewable energy sources is accompanied by emergence of new decentralized
electric grid architecture. In these circumstances, improving the operating mode
control of powerful traditional power plants and introducing new generators with
unstable electricity production schedules is necessary. Therefore, the problem of
creating an actively adaptive power grid requires introducing a system to accurately
measure energy flows in real time. In the case of electricity meters, where not only
the use but also the generation of energy by individual consumers is permitted, the
meters are subject to additional requirements: operators must ensure that the meter
can account for electricity generated by the end consumer. Additionally, electricity
consumption and production data must be available to the consumers or to a third
party acting on their behalf to easily compare the fees.

Consistent energy policy requires clear action to modernize the energy system
due to the specific national interests and technological features at the state level (the
need to improve energy efficiency, and the reliability of the energy grid in terms of its
fragmentation or to ensure rapid economic growth) in a more effective international
coordination with regard to energy trends in the partner countries. All these factors
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create a powerful and universal motive for digitalization of the domestic energy
grid.

Technology platforms (TPs) in EU countries are among the most practical
options to develop the modern infrastructure. They ensure the priority of innovative
technologies and decisions in the development of the territories and industries. The
primary objective of creating technology platforms was to identify and develop narrow
industries and specific areas according to the EU priorities by funding the research
directly related to practical implementation. Despite focusing on commercially
significant results and production needs, and maintaining close connections with the
private sector, TPs in the energy sector are primarily subordinated to the goals of
sustainable social development.

The organizational structure and financing of technology platforms in the
EU countries make it possible to speak of the technology platform as a business
model. After all, the TPs in Europe have been created on a cost-sharing basis by
combining the intellectual and financial resources of the EU and the largest industrial
producers to enhance scientific research (in energy sector, specifically, to optimize
energy generation, distribution and consumption). TPs are generally initiated by big
business, industry associations or industrial producers, whose representatives form
so-called High Level Groups.

The main purposes of creating TPs in the European Union include promoting
the goals and objectives of the said TP in the European Community and EU
structures; developing a Strategic Research Agenda, the main document outlining
the characteristics of the research conducted within the platform; and drafting out the
Implementation Plan or the Deployment Strategy. The TPs in the EU have been used
for almost 20 years so far, and the improved European Technology and Innovation
Platforms (ETIPs) are the modern representation of their mechanics.

Technology platforms open up opportunities to bring together key stakeholders
and ensure dialogue and collaboration between society and business; promote
investment in scientific and technological development; and mobilize and direct the
available intellectual and financial resources to the R&D, promoting a more efficient
approach to innovation. Moreover, it encourages coordination of European and
national research programs and contributes to the economic growth of the member
states. In the EU, technology platforms have become the basic tool for implementing
innovation policy, the indicators of economic growth for strategic industries, and the
practical method to pursue technological development goals [31]. Overall, TPs can
be seen as an indirect indicator of the effectiveness of state innovation policy, because
through the formation and provision of a technological platform, national priorities
in the innovative development of industry-specific directions are implemented.

In Ukraine, clusters and technology platforms are considered a promising
mechanism for innovative development. Their application should be based on a
combination of national and regional interests and priorities, taking into account
the imperatives of sustainable and innovative development. A technological cluster
is traditionally associated with a particular geographical location, so it is largely a
product of regional policy, whereas a technology platform has a certain specialization
and follows national industrial policy [16].

The potential benefits of technology platforms for energy digitalization are
driven by the fact that they represents a set of resources and production technologies
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that determine the domestic distribution of generating capacities and control systems,
specific features of safety mechanisms, and rules of interaction with electrical
networks. Actually, a technology platform combines innovative production capacity
and scientific coordination, and incorporates human capital into the process as well.

Technology platforms in the energy industry could affect not only the nature of
competitive interaction in the energy market, but also increase the sustainability of
the energy system in general, allow for new technological solutions, and combine
various organizational and economic, production and technological forms of
innovative energy industry via its digitalization. Technology platform is effectively a
partnership, an agreement between business, scientific establishments and authorities
on joint research, and development and implementation of technical initiatives that
require a synthesis of ICTs and regulatory measures of public policy.

If the European practice is adapted, the Ukrainian intellectual energy system
(IES) should be developed as a technology platform. The purpose of TP IES of
Ukraine could be as follows: 1) to create a format for interaction of all participants
in the energy sector, identify priority directions of technological modernization
and increase its efficiency; 2) to concentrate research and development funding
on priority areas for innovative energy development; 3) to attract additional (non-
state) resources to the innovation sphere; 4) to select breakthrough technologies and
implement them; 5) to create markets of Smart Grid technologies; and 6) to provide
new types of services in the market for digital accounting of electricity, heat and
energy resources [32].

The main goals of the technological platform “Intelligent Energy and Power
Systems” should be taking into account the key problems of domestic energy system.
These purposes are twofold:

1. The implementation of innovative smart technologies in the Ukrainian energy
sector to ensure an innovative breakthrough in the energy sector of the Ukrainian
economy, a sharp increase in the efficiency, and reliability and security of its
infrastructure.

2. Indirect results of the said implementation: reducing the risk of system
crashes; increasing maintenance efficiency and technological stability; improving
cost-effectiveness of generation through “flexible” controls and greater efficiency of
equipment; attracting non-traditional renewable energy sources to the energy balance;
reducing transportation losses by optimizing supply patterns and managing consumer
demand; reducing commercial losses during generation, supply, distribution and sale
through the improvement of management systems and more differential payment
systems; increasing the electric networks capacity by introducing more active network
elements and compensation of reactive power; reducing the energy expenditures of
budget organizations, housing and communal services; increasing the resistance to
natural and man-made disasters; improving the quality of electricity and ensuring
optimal levels of electromagnetic compatibility; reducing the negative impact on
the environment; enhancing the competitiveness of the economy by improving its
energy efficiency and reducing tariffs; and prolonging the effective use of productive
assets over the full life cycle.

The main tactical elements of creating the TP IES should be: forming a strategic
vision of the implementation of the concept of intellectual energy systems in
Ukraine; determining the basic requirements and functional properties of national
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energy on the basis of the concept of intellectual energy systems and principles of
their implementation; defining the basic directions of the development of all energy
system elements, such as generation, transmission and distribution, consumption,
and management; identifying key components, technologies, information and
management solutions in all the above mentioned areas; and ensuring modernization
coordination (bridging the technological gap) and innovative development of the
domestic energy sector.

According to the tasks considered, it is possible to propose a technology
platform structure that reflects basic control elements and working groups according
to the directions. To coordinate and manage the work of TP, the following governing
elements should be established: a supervisory board, a coordinator, a secretariat, and
a unit for the interaction with central executive authorities (Fig. 2).

Energy companies associations and research institutions

Supervisory Board Secretariat
I
Scientific Counc [— Coordinator or Steering
Committee Group of Central
Fxecntive Rodies
Working Group on Strategic Working Group on Technical
Research Agenda ] N Cooperation
Demand Management T — Working Group on Integration of
Working Group Power Systems
Working Group on Staff | | | | Science and Applied Solutions
Training Working Group
Research Infrastructure Working Group on Quality and
Working Group — —  Reliability of Energy Supply

Fig. 2. The structure of TP “Intellectual Energy System of Ukraine”
Source: authors’ development.

The short-term goals of the platform should be: documents on strategic vision
and a road map for the implementation of intelligent energy systems concept in
Ukraine; a list of competitive technologies and equipment to install; long-term visions
for equipment and technology, and prevention of technological failures; programs
for research and development, technology transfer and production localization;
a program for developing standards in the ICT for electric-power industry; and a
program for specialized capacity building.

The technology platform functioning requires the development of appropriate
legal and regulatory support at both national and regional levels. The Cabinet of
Ministers of Ukraine should initiate its creation. Afterwards, the strategic level must
be presented to the relevant central executive bodies, since the process is related
to the integration of networks and technologies. Therefore, strategic development
should be addressed by such authorities as the Ministry of Energy and Environment
Protection of Ukraine; Ministry for Development of Economy, Trade and Agriculture
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of Ukraine; Ministry of Infrastructure of Ukraine; and Ministry of Education and
Science of Ukraine. Additionally, certain regulatory bodies should be included
for direct cooperation: National Commission for State Regulation of Energy and
Public Utilities of Ukraine and the National Commission for State Regulation in
Communications and Informatization. As the networks of different purposes are
integrated, participation in the process of the State Agency on Energy Efficiency and
Energy Saving of Ukraine is necessary. To coordinate and achieve better coherence,
an interagency commission should be set up.

According to the set objectives and conceptual principles of energy development,
the technology platform should also improve the interaction between business
and scientific institutions, and in the longer term also improve the efficiency
and competitiveness of production. Technology platforms will also become a
communication mechanism between the state, business, science and education, and
will develop priorities for innovative development of relevant industries through the
formation of a state support system within strategic programs.

In the context of the longer-term integration, not only Ukrainian, but also an
international technological platform should be created, which would significantly
stimulate the development of international cooperation and involvement of the
leading world scientific centers in the development of the national innovation
industry through the expanded exchange of knowledge and technologies [33].

The analysis of the world experience in the implementation of technological
projects shows the growing importance of technology platforms in the formation
and implementation of innovative public policy. Technology platforms are becoming
a powerful tool for government and industry-specific support for innovation [34].
On the other hand, initiating technology platform still requires solving a number of
problems, including legal ones.

Currently, the procedure for creating a technology platform is not well-defined
in Ukrainian legal system. To form a technology platform approved by the central
executive body, the tasks and principles of forming technology platforms should be
specified. There is also a mention of the mandatory coordinating organization that
provides organizational and informational support for the interaction of technology
platform participants. Thus, it is difficult to determine the real legal entity that
operates the technological platform, as well as the legal form of the technological
platform in general.

In our opinion, to create a unified and effective mechanism for managing a
technology platform, its members need to create a partnership. In this case, the most
convenient form is the organizational and legal form of non-profit organization, as it
can combine both commercial and non-profit organizations.

First, it is necessary to regulate the organizational and legal form of creating
a technology platform, which will clearly define the rights and obligations of its
participants, as well as their share of the technology platform and responsibility
for the results. Secondly, the creation of a technology platform must have a strong
administrative support from the government so their coordinators should be either state
institutions or government-owned entities. It is advisable for ministries to develop
appropriate methodological materials for drawing up a plan for the participation of
a state-owned joint stock company or a state-owned enterprise that implements the
program of digital energy innovative development for the medium and long term
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prospects. At the same time, it is necessary to promote an extensive representation
of private business.

Encouraging private business participation in the technology platform can
only be done by guaranteeing benefits of two types. First, it is the opportunity to
implement the innovations developed and tested by the technology platform.
Second, it is the reduced taxation granted to active participants in the technology
platform, as provided by law. In this regard, it is assumed that the main benefits
for the economy as a whole and for participants in such platforms will be related to
supporting innovation, improving regulation, providing the conditions for the creation
and diffusion of advanced technologies, and the formation of new scientific and
industrial complexes. Thus, defining and regulating the mechanisms for stimulating
the participation of private capital in the future technology platform is one of the
most important priorities.

Conclusions

International experience in energy industry shows that digitalization of energy
infrastructure is a universal and powerful trend, although it is driven by very dissimilar
economic motives in different countries. Digitalization is a key way to meet a
number of critical energy needs: improving energy efficiency and environmental
friendliness of the national economy, ensuring the reliability of the energy grid
given its growing complexity, and providing additional energy required for more
aggressive modernization of the economy. Therefore, it is one of the most important
modern trends in the development of the largest energy systems in the world and a
subject of wide international cooperation.

The characteristics of the energy industry show a clear need for digitalization of
the energy system, motivated both by the global trends in energy market integration,
and by the unique domestic features of the network: a large proportion of nuclear
power, excess generating capacity, maneuverability deficit, deficit of energy storage,
and poor interregional delivery capacity. The Ministry of Energy and Coal Industry
of Ukraine is suggested to include digital energy into the strategic priorities listed in
the Energy Strategy of Ukraine for the period until 2035.

To prioritize the implementation of such promising and narrow digital
transformation, energy industry should be recognized among the most prepared for a
digital transition. In the gas sector, due to a recent significant increase in gas tariffs,
investment funds can potentially be used to implement a digital metering system in
gas production and consumption. In fact, the solution to the problems of digitalization
in the gas extraction is still expected beyond the end of this decade at least and will
perhaps be postponed even to the next decade. Substantial digitalization in the oil
and coal industries due to a number of factors is also unlikely at the moment.

To make effective use of scarce investment opportunities, it is appropriate to
allocate specific niches where digitalization can provide the greatest and fastest
effect. In the electric power industry, such priority areas include issues related to
the creation of smart grids for optimal control of distributed generation. In the gas
industry, it is advisable to introduce artificial intelligence systems to improve the
unmanned extraction technologies with the local use of 3D printing.

A promising institutional mechanism for the digitalization of domestic electricity
industry is the formation of a domestic technology platform (TP). International
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experience has already demonstrated the potential results of TP in securing smart
energy management and digital development of infrastructure industries. To
implement TP as a business model of innovative development of digital energy, it is
necessary to create a domestic regulatory framework for stakeholder interaction and
coordination of their activities; to identify the directions, mechanisms of research
and sources of supply for the main components; to organize operational management
of certain tasks and the mechanics of scientific, organizational and financial support
of the technological platform operation by the state and non-governmental bodies;
and to ensure an inclusive and positive balance between socially relevant goals and
commercial projects.

Thus, it is appropriate and necessary to adopt a legal act that would stipulate
the general principles of the technology platform, as well as its functions, goals
and objectives. In the absence of clearly defined conditions for the TPs and their
responsibility for the failure to achieve goals, this organization form is not yet a
generally available legal entity, nor it is attractive for private businesses. To address
these issues, a number of well-coordinated measures are necessary to effectively
create this mechanism, which may further contribute to the implementation of
advanced technologies in the energy industry.

References

1. Schwab, K. (2016). Fourth Industrial Revolution. Moscow, Eksmo. Retrieved
from http://www.eurasiancommission.org/ru/act/dmi/workgroup/materials/
Pages 2016.pdf [in Russian].

2. Egorov, L.Yu. (Ed.) (2018). Digital Technologies in the Innovative Transfor-
mation of economy of Ukraine. Institute for Economics and Forecasting, NAS of
Ukraine. Kyiv [in Ukrainian].

3. Timchenko, O.M., Lir, V.E. (2018). Digital Monitoring as Mechanism for
Developing Energy Balance of National Economy. Skhid — East, 1, 23-29. https:/
doi.org/10.21847/1728-9343.2018.1(153).127160 [in Ukrainian].

4. Nebrat, V.V. (2018). Optimization of energy flows in the national economy by
applying information and network systems. Informatsiini tekhnolohii v ekonomitsi,
menedzhmenti ta biznesi. Problemy nauky, praktyky i osvity — Information technol-
ogy in economics, management and business. Problems of science, practice and edu-
cation , 84-87. Kyiv: Ed. of the European University [in Ukrainian].

5. Lir, V.E., Bykonia, O.S. (2018). Digital Monitoring of Energy Flows as a Pri-
ority of the Innovative Development of Energy Supply Systems. Stratehichni napri-
amy innovatsiinoho rozvytku ekonomiky krainy: perspektyvy ta efektyvnist’— Stra-
tegic Priorities of Innovative Development of a Country: Prospects and Efficiency,
19-22. Kiev: Analytical Center “New Economics” [in Ukrainian].

6. Lir, V.E. (2018). Imperatives and Determinants of Sustainable Growth. Insti-
tute for Economics and Forecasting, NAS of Ukraine. Kyiv [in Ukrainian].

7. Fyliuk, H. (2016). Problems and Decisions Regarding the Development of
Ukrainian Energy Industry. Visnyk Kyivskoho natsionalnoho universytetu im. Tarasa
Shevchenka. Ekonomika — Bulletin of the Kyiv National University. Taras Shevchen-
ko. Economy, 4 (181), 6-11. https://doi.org/10.17721/1728-2667.2016/181-4/1 [in
Ukrainian].

70 ISSN 2663-6557. Economy and Forecasting. 2019, 3: 59-75



Organizational and economic determinants of digital energy ... @

8. Pysar, N., Derhachova, V., Kyvliuk, O., Svyrydenko, D. (2018). Strategies for
Development of Energy Market in Ukraine with the Geopolitical Issues Considered.
Naukovyi visnyk NHU — Scientific Bulletin of the National Mining University, 5,
148-154. https://doi.org/10.29202/nvngu/2018-5/20 [in Ukrainian].

9. Lir, V.E. (2016). Strategies for Sustainable Development as an Integration
Priority in Ukraine-EU Relations. Naukovyi visnyk Odeskoho natsionalnoho ekono-
michnoho universytetu — Scientific Bulletin of the Odessa National Economic Uni-
versity , 4, 158-176 [in Ukrainian].

10. Barannik, V.O. (2018). EU’s Strategy for Energy Security as an Answer
to Modern Hybrid Threats. National Institute for Strategic Studies. Retrieved from
http://old2.niss.gov.ua/articles/2935/ [in Ukrainian].

11. Liashenko, V.I. & Vyshnevskyi, O.S. (2018). Digital Modernization of
Ukrainian Economy as a Growth Opportunity. Institute of Industrial Economics,
NAS of Ukraine. Kyiv [in Ukrainian].

12. Prakhovnyk, A.V., Tesyk, Yu.F., Zharkin, A.F., Novskyi, V.O., Hryb, O.H.
(2012). Automatic Meter Systems in Wholesale Market. Kharkiv: Ranok-NT [in
Ukrainian].

13. Prakhovnyk, A.V., Denysiuk, S.P., Kotsar, O.V. (2012). Principles for Coor-
dination of Components in Smart Networks. Tekhnichna elektrodynamika — Techni-
cal Electrodynamics, 3, 51-62 [in Ukrainian].

14. Stohnii, B.S., Kyrylenko, O.V., Denysiuk, S.P. (2010). Smart Energy Net-
works and Their Technical Infrastructure. Tekhnichna elektrodynamika — Technical
Electrodynamics, 6, 44-50 [in Ukrainian].

15. Stohnii, B.S., Kyrylenko, O.V., Prakhovnyk, A.V., Denysiuk, S.P. (2012).
Evolution of Smart Energy Networks and Their Prospects in Ukraine. Tekhnichna
elektrodynamika — Technical Electrodynamics, 5, 52-6. [in Ukrainian].

16. Smertenko, P., Chernyshev, L., Bilan, 1., Solonin, Yu., Horokhovatska, M.,
Kulchytskyi, 1., Kot, O., Boiko, N. (2014). Clusters and Technological Platforms as
a Mechanism for Development of Ukrainian Economy. Visnyk NAN Ukrainy — Bul-
letin of the National Academy of Sciences of Ukraine, 3, 67-76 [in Ukrainian]/

17. Zelinska, A.M. (2012). Technological Platforms as an Efficient Instrument
of Innovative Development of Bioenergy. Innovatsiina ekonomika — Innovative
economy, 4 (30), 36-41 [in Ukrainian].

18. Fedirko, O.A. (2015). European Technological Platforms as a Mechanism
for Sectoral Development in EU. Naukovyi visnyk Mizhnarodnoho humanitarnoho
universytetu. Seriia: Ekonomika i menedzhment — Scientific Bulletin of the Interna-
tional Humanities University. Series: Economics and Management, 14, 34-38 [in
Ukrainian].

19. Yermakova, O.A. (2015). Technological Platforms as an Important Instru-
ment for Development of Innovative Environment in Regions. Ekonomika rozvytku
— Economics of development, 4, 5-13 [in Ukrainian].

20. Statyvko, O.0. & Chorna, T.M. (2016). Technological Platforms and Their
Role in National Economic Growth: Experience in EU and Ukraine. Technical and
Ecological Security of Ukraine, 190—-193. Irpin: UDFSU [in Ukrainian].

21. Plakitkin, Ju.A., Plakitkina, L.S. (2018). Digitalization of Economy in Coal In-
dustry of Russia: from Industry 4.0 to Society 5.0. Mining Industry Journal, 4 (140), 22.
https://doi.org/10.30686/1609-9192-2018-4-140-22-30 [in Russian].

ISSN 2663-6557. Economy and Forecasting. 2019, 3: 59-75 71



@ O. Timchenko, V. Nebrat, V. Liehr, O. Bykonia, Y. Dubas

22. Nikitenko, Ye.V., Ryndych, Ye.V. (2018). Instruments for Remote Monitor-
ing of Sensor Data. Matematychni mashyny i systemy — Mathematical Machines and
Systems,1, 51-58 [in Ukrainian] .

23. General Electric (2010). Top 10 nations for smart grid investment. Retrieved
from https://www.reliableplant.com/Read/27393/Nations-smart-grid-investment

24. International Smart Grid Action Network (2019). Implementing Agree-
ment for a Co-Operative Programme on Smart Grids: Annual Report 2018. Re-
trieved from https://www.iea-isgan.org/wp-content/uploads/2019/07/ISGAN-Annu-
al-Report 2018 Web.pdf

25. Yaozhong, Xin, Junjie, Shi, Jingyang, Zhou (2015). Technology Devel-
opment Trends of Smart Grid Dispatching and Control Systems. Aufomation of
Electric Power Systems, 39(1), 2-8. Retrieved from http://dx.doi.org/10.7500/
AEPS20141008024

26. Walton, R. (2016). 13 Years After: The Northeast Blackout of 2003 Changed
Grid Industry, Still Causes Fear for Future. Powergrid International. Retrieved from
https://www.elp.com/Electric-Light-Power-Newsletter/articles/2016/08/13-years-after-
the-northeast-black-of-2003-changed-grid-industry-still-causes-fear-for-future.html

27. United States Congress (2007). Energy Independence and Security Act of
2007. United States Government Publishing Office. Retrieved from https://www.
govinfo.gov/content/pkg/PLAW-110publ140/pdf/PLAW-110publ140.pdf

28. United States Department of Energy. (2018). Smart Grid System Report:
2018 Report to Congress. United States Department of Energy. Retrieved from https://
www.energy.gov/sites/prod/files/2019/02/£59/Smart%20Grid%20System%?20Re-
port%20November%202018_1.pdf

29. European Union. (2012). Directive 2012/27/EU of the European Parliament and
of the Council of 25 October 2012 on energy efficiency, amending Directives 2009/125/EC
and 2010/30/EU and repealing Directives 2004/8/EC and 2006/32/EC. Official Journal of
the European Union, L 315/1. Retrieved from http://data.europa.ev/eli/dir/2012/27/0j

30. European Union. (2009). Directive 2009/72/EC of the European Parliament
and of the Council of 13 July 2009 concerning common rules for the internal market
in electricity and repealing Directive 2003/54/EC (Text with EEA relevance). Of-
ficial Journal of the European Union, L 211/55. Retrieved from http://data.europa.
eu/eli/dir/2009/72/0j

31. Komelina, O.V., Fidria, V.V. (2017). Organizational and Economic Basis
for Development of Industry-Wide Technological Platforms: European Perspective.
Ekonomika i rehion — Economy and region, 6, 85-90 [in Ukrainian].

32. Development of Technology Platforms (2005, February). Retrieved from
ftp://ftp.cordis.europa.eu/pub/etp/docs/etp4threport en.pdf

33. Third STATUS REPORT: At the Launch of FP7 (2007, March). Retrieved
from http://www.eurosfaire.prd.fr/7pc/doc/1176391945 etp3rd report_en.pdf

34. Strategic Research Agenda for Europe’s Electricity Networks of the Future
(2007). Office for Official Publications of the European Communities. Retrieved
from  https://publications.europa.eu/en/publication-detail/-/publication/fe6d8afe-
ed43-404a-b6c5-1c61da261cte

Received 09.09.19
Reviewed 21.10.19
Signed for print 15.11.19

72 ISSN 2663-6557. Economy and Forecasting. 2019, 3: 59-75



Organizational and economic determinants of digital energy ... @

TiMmuenko, Osexcanap Mukonaiiopuy

KaH/I. €KOH. HayK, TPOBIIHUI HAYKOBUH CIIBPOOITHUK BTy IM(POBOi €KOHO-
Miku 1Y “THcTuTyT ekonomiku Ta nmpornosyBannst HAH Ykpainu”

Bya. [lanaca Mupsnoro, 26, Kuis, 01011

timchenko1952@gmail.com

Heopar, Biktopis BacuiiBna

J-p €KOH. HayK, 3aBilyBauka BiAIily €eKOHOMI4HOT icTOpii

AY “InctutyTt ekoHoMiku Ta nporuno3dyBanus HAH Ykpainu”

Bya. [lanaca Mupuoro, 26, Kuis, 01011

victoria_nebrat@ukr.net

https://orcid.org/0000-0002-5419-3181

Jlip, BikTop EpixoBnu

KaH/. CKOH. HayK, NMPOBIJHMH HAyKOBMH CHIBPOOITHHK CEKTOPY Taly3eBUX
puskiB 1Y «IHCTHTYT ekOHOMIKHM Ta mporHo3yBanHs HAH Ykpainm»
Bya. [Tanaca Mupuoro, 26, Kuis, 01011

liehr@ukr.net

buxons, Onexcanap CepriiioBud

HAyKOBHH CITIBPOOITHUK CEKTOPY Taly3eBuX pUHKIB /Y «IHCTUTYT €KOHOMIKH
Ta nporHo3ysanHs HAH Ykpainu»

Bya. [Tanaca Mupsoro, 26, Kuis, 01011

alexbikonya@ukr.net

Hy6ac 1O. B.

MOJIOJIINN HayKOBUH CIIBPOOITHUK CEKTOPY IUPpoBOi ekoHOMIKH Y
«IHCcTHTYT exoHOMIKH Ta porrHozyBanHI HAH Ykpainnm»

Byi. [lanaca Mwupsoro, 26, Kuis, 01011

yuriy.v.dubas@gmail.com
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IIUPPOBOI EHEPTETUKH
B YKPAIHI

[IpoananizoBaHO iCHYHOUI HaIIOHAJIBbHI MPAKTHKA Ta JIOCBIJA MIXHAPOIHOIO
crniBpoOiTHHIITBA y chepi nudposizamii eHepreTuku. BuzHaveHo, 1m0 mudposizatis
SHEPTeTHKH € CyYacHOIO TEHJICHIIIE€I0 PO3BUTKY CHEPIreTUYHUX CHCTEM IMPOBIIHUX
KpaiH CBiTy, X04 TepeIyMOBH, YHHHUKKM Ta MOTHBH ii peamnizallii MOXyTb 3Ha4HO
PIBHUTHUCS 3aJICKHO BiJl HAIlOHAJIBHUX OCOONMBOCTEH. JloBeneHo, 10 mporpec y
(hopMyBaHHI 1HTEIEKTYaJIbHOI CUCTEMH €Hepro3albe3neyeH sl HA[lOHAIBHOTO TOC-
MO/IapCTBA 3AJICKUTH BiJl HU3KH (PAKTOPIB OpraHi3alifHO-eKOHOMIYHOTO XapaKTepy.
[IpoBeeHO cekTOpalbHUI aHAI3 0COOIUBOCTEH MIPOIeCY IUGPOBUX TpaHCHopMa-
i1 y BUpINIEHH] OKPEMUX 3aBJaHb PO3BUTKY CHEPreTHKH KpaiHu. BusHaueHo HeoO-
X1JIHICTB BIIPOB/IPKCHHST HOBOTO MEXaHi13My €()eKTHBHOTO PO3BUTKY MEPCIIEKTHBHUX
ranyseil ekoHOMiKkH. [IpoaHai3oBaHO €BPONEHCHKHI JOCBIJ (OpMYyBaHHS Ta Po3-
BUTKY TEXHOJIOTIYHHX IUIATPOPM K 0a30BOr0 IHCTPYMEHTY peajizallii iHHOBaIlii-
HOI TOJIITHKH, €KOHOMIYHOTO 3POCTAaHHS CTPaTETiuHO BAKJIMBUX Taly3eil Ta Tex-
HOJIOTIYHOTO PO3BUTKY KpaiH €Bponeiicbkoro Coro3y. 3amponoHOBaHO pO3IIIsIaTH
TEXHOJIOTIYHY TIaTGOpMYy sIK Oi13HEC-MOJICIIb ITU(PPOBOTO PO3BUTKY 1HYPACTPYKTYP-
HUX rajxy3ell eKOHOMIKH, 30KkpeMa Iu(poBizailii eHepreTU4HOl 1HPPACTPYKTYpH.
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Po3pobneHo cTpykTypy Ta HpeAcTaBICHI MOMIIMBOCTI TEXHOJOTIYHOI MathopMu
BIIPOBAKEHHSI IHTENIEKTYyaJIbHOT €HEepreTHUHOI cucteMu B Ykpaini. Hagano npormo-
3MLIT 010 peatizamii KOHIEMNil iHTeJIeKTya bHOI eHepreTHYHOI MEepekKi B paMKax
mrdpoBoi Tpanchopmarii eKOHOMIKH YKpaiHu.

Kntrouosi cnosa: undpoBa eHepreTrKa, KOHBEPIEHIliS TEXHOJOTIH, 1HTEIeK-
TyajbHa €HEpPreTUYHa CHUCTeMa, iH(OpMaIliifHO-KOMYHIKaIliiHI TEXHOJOTIi, TEXHO-
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OPIAHM3AIIMOHHO-9KOHOMHUYECKHUE JETEPMHUHAHTBI
PA3BUTHUA IUPPOBOM SHEPTETUKHA B YKPAUHE

HpOﬂHaJ’II/ISI/IpOBaHBI CyHIE€CTBYIOIIUEC HAIIMOHAJIBHBIC IMPAKTUKH U OIIBIT MCK-
AYHApOAHOI'O COTPYAHUYCCTBA B C(bepe LII/I(prBI/BaLII/II/I OHCPICTHUKU. Or[pe):[ene—
HO, 4YTO LII/I(I)IJOBI/ISEIL[I/IH OHECPICTUKU SABJIACTCA COBpeMCHHOfI TCH,I[CH]_[I/Ief/'I pa3Bu-
TUS SHCPICTUUCCKUX CUCTEM BCAYIIUX CTpaH MHPA, XOTA MPEANIOCHIIKA, TPUYNHBL
U MOTHUBBI €€ pcajru3allii MOT'YyT 3HAYUTCIIbHO PAa3JIM4aTbCsad B 3aBUCHUMOCTH OT
HallMOHaJIbHBIX 0COOEHHOCTEH. I[oxa3aH0, 4TO Oporpecc B (bOpMPIpOBaHI/II/I HHTCII-
J'IeKTyaJ'ILHOfI CHUCTEMBI 3Heproo6ecnequI/m HaAllMOHAJILHOTO XO35MCTBa 3aBUCUT OT
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psaa paKTopoB OpPraHU3aIMOHHO-IKOHOMHUYECKOT0 Xapakrepa. [I[poBeneH cekTopHbIit
aHaM3 0COOCHHOCTEH mporiecca I POBHIX MPeoOpa30BaHMii B PEIICHIH OTACITBHBIX
3a/1ad pa3BUTHUS YHEPreTHKH cTpaHbl. OmnpeneneHa HeoOXOANMMOCTh BBEICHHS HO-
BOTO MeXaHn3Ma 3((EeKTUBHOTO Pa3BUTHS MEPCHIEKTHBHBIX OTPACIeH dKOHOMHKH.
[Ipoananm3mpoBan eBpOMEHCKI OMBIT (POPMUPOBAHUS U PA3BUTHS TEXHOJIOTHYEC-
KHX Tu1aTdopM Kak 0a30BOT0 HHCTPYMEHTA peaTn3alii HHHOBAIIMOHHON MTOJTMTHKH,
3KOHOMHUYECKOTO POCTa CTPATETMYECKH BaXKHBIX OTPACIEH U TEXHOJIOTUYECKOTO pas3-
BuTHs cTpad EBpornetickoro Coro3a. [Ipenioxkeno paccMaTpuBaTh TEXHOJIOTUIECKYTO
rtatopMy Kak OM3HeC-MoIeTb IH(POBOTO pa3BUTHS HHPPACTPYKTYPHBIX OTpacieit
9KOHOMHKH, B YaCTHOCTH IU(POBU3ALNHN dHEPTETHIECKON MH(PPacTPyKTyphl. Paz-
paboTaHa CTpyKTypa ¥ IPEACTAaBICHB BO3MOKHOCTH TEXHOJIOTHUYECKON TIIAaT(POPMBI
BBEICHUS UHTEJIEKTYaJIbHOM SHEpreTHYECKOM cucTeMbl B YkpauHe. BHeceHsl npe/i-
JIOKEHUS 110 peanu3aluy KOHLENIUN WHTEIUIEKTYAIbHON SHEPreTUYECKOM CETH B
pamkax UG pPoBOi TpaHCHOPMAITUH IKOHOMUKH YKPAHUHBL.

Knrwoueswle cnosa: nudpoasi SHEPTreTHKA, KOHBEPIEHIUS TEXHOJIOTU, HHTE-
JIeKTyaJlbHasl SHEpreTHYeCcKasi CHCTeMa, MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEX-
HOJIOTHH, TEXHOJIOTHUECKas riatopma
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