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The electric energy industry plays a crucial role in the technological support of digitalization,
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mechanisms and the introduction of renewable energy sources. One can observe a deep
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tasks for the investment climate in the power industry, so the development of an institutional
system is justified.
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Introduction

The development of digitalization and the appearance of various breakthrough
technologies, environmental challenges, as well as the growth of energy consumption,
lead to fundamental changes in the further development of both the economy and energy
industry, which are interconnected in their change. There can be seen the following
mega-trends having a key impact on the development of the energy sector (PwC,
2014): scientific and technological progress (various technological breakthroughs in
the energy sector and related fields); climate change and depletion of fossil resources’
reserves (increase in average temperature; increase in CO2 emissions; decrease
in proven reserves of fossil fuels); changing requests and preferences of consumers
(growing popularity of “product as a service” models, pressing requirements for
consumed goods and services); intensified urbanization (rocketing population density
in certain cities and the concomitant increase in the burden on their infrastructure).

Due to the influence of mega-trends on the global electric energy industry,
multidirectional changes are taking place, with all the diversity of the latter, one can
distinguish three basic cases that will have a decisive impact on the industry development,
they are often called 3D: Decarbonisation, Decentralization, Digitalization. They have
the greatest effect on the development of electric power systems (Fig. 1): decarbonisation
is critical in a long-term strategy for reducing CO2 emissions and expanding the
practice of using renewable energy sources; decentralization motivates consumers and
requires substantial coordination; Digitalization supports the other two factors and
enhances the possibilities of control, automatization and optimization of all elements
in the chain of creation and consumption of electrical energy.

Under these conditions, the very approach to the organization of energy systems
and markets is changing. Currently, the leading developed countries are creating
innovative intellectual energy systems (IES)' that are open in their essence and provide
for the integration and active participation of consumers. These systems also adapt
to the growing demands of consumers and structural changes in world economy,
communities, and the socio-economic systems of various countries. Along with these,
an important role is also played by the desire of these countries for energy independence
and the energy efficiency; especially it concerns countries importing energy resources
with a high share of hydrocarbon fuels.

! At present, there is a large number of IES definitions (in English the most common term is smart grid), but for

this article we chose the most significant definition of the International Energy Agency (EIA), according to
which intelligent energy systems (smart grids) are electrical networks that in their work use digital and other
modern technologies for monitoring and network management: from electricity sources to end users.
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Fig. 1. Three factors determining the further development of the power sector
(World Economic Forum, 2017)

Successful creation of the IES and energy transition based on 3D trends significantly
partake in maintaining the competitiveness of economies and the development of
digitalization in various industries, and therefore these areas are the main ones for the
sustainable development of each country. Creating an IES is innovative in essence,
at the same time the range of participants in this sector of production of goods and
services starts to expand and include consumers, therefore, it poses serious challenges
for attracting investment in the energy sector and creating its investment climate and
the investment flow in the economy as a whole, simultaneously changing the conditions
for the further development of the country. This article examines the IES development
and the emerging new features of the investment climate and the concomitant tasks,
moreover, the authors offer suggestions for the development of Russia’s intelligent
energy system (smart grids, RIES) and the creation of favourable conditions for

investment activities in this sphere.

Literature review
Today, the IES development on the basis of 3D trends is being actively studied inmany
areas. The concept of the IES implies not so much the modernization of technologies
and equipment, but the revision of the principles of energy system development and the
creation of an innovative technological basis for energy sphere. From this point of view,
the development of the technological infrastructure is carried out in a breakthrough
way, which (unlike the evolutionary one) instead of updating the existing basis ensures

the transition to a new level (Kobets, Volkova, 2010), (International Energy Agency,
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2011), (Holkin, Erazvitie, 2014), (Farhangi, 2010), (Gungor et al., 2011), (Fang, Misra &
Yang, 2012). The issues of improving the efficiency of the economy and energy sphere
in the transition to the IES are studied both theoretically and on the basis of empirical
results (IEA, 2017), (IRENA, 2018), (European Commission, 2018), (World Economic
Forum, 2017). In particular, these issues include the detailed study of the IES structure
(Wet, 2010), (Kabalci, 2016), (Dong, Zhao & Xue, 2014), the coordination of the needs
and capabilities of all participants (generators, network operators, consumers (Haider,
See & Elmenreich, 2016), (Bahrami, Sheikhi, 2016)), as well as the methods to achieve
maximum efficiency of the entire system by minimizing costs and increasing its
reliability and stability (International Energy Agency, 2011), (PwC, 2014), (International
Energy Agency, 2015), (Khuffash, 2018), (McDaniel, McLaughlin, 2009). The issues of
active participation of consumers in the IES and their new opportunities are considered
in many works (IBM Institute for Business Value, 2010), (Jansen, Steenbakkers &
Jagers, 2007), (IBM Institute for Business Value, 2007).

The current technological transformation in most countries, as well as in the
scientific community, is viewed from the standpoint of an energy transition that
changes the energy structure as a whole, not only technical energy systems. Key
problems during an energy transition usually arise in areas such as coordination of
stakeholders’ interests, consumer prices, motivation of participants, sustainability of
socio-economic development in general (Geels, 2001), (Geels, Schot, 2007), (Smith,
Stirling & Berkhout, 2005), (Solomon & Krishna, 2011), (Fouquet, Pearson, 2012),
(Steg, Shwom & Dietz, 2018), (Steg, Perlavic & van der Werff, 2015), (Andrews-Speed,
2016), (Li, Trutnevyte & Strachan, 2016). Despite the fact that issues of the investment
climate in connection with the IES development are often discussed in the traditional
way, the innovative nature of energy sphere development, the integration of consumers
into the IES, and the profound transformation of the economy based on 3D trends set

new objectives in this area.

Methods
We rely on the approach taken when examining energy transition tasks, this
approach takes into consideration changes in both the technical and social subsystems
of the energy sphere, the main technological and structural changes that occur in the
energy sphere and economy as a whole in terms of realizing 3D trends and creating an
IES. Based on the comprehensive analysis of these factors, we can draw conclusions
about the new challenges in the field of the investment climate.
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Creation of IES and digitalization
Technologies and equipment of IES

The IES is a new technological basis, supported by a set of progressive technologies
that will adapt at different speeds and in different configurations depending on the
region’s local commercial attractiveness, compatibility with existing technologies, the
state of the legal and regulatory framework and investment concepts. In the conditions
of digital technology and intellectual energy demands, there arises a new information
environment for the production of value based on the interaction of economic agents,
where the discrete process logic is replaced by the stream logic, while the load on
the energy system becomes smoother, which increases its efficiency, reliability,
adaptability, and manageability. We can distinguish such phenomena of technological
development as systems and devices for advanced metering, management of energy
flows and assets, sensors for monitoring energy systems, virtual power plants, energy
management systems, weather forecasting systems, systems of collecting and analyzing
big data, smart inverters, etc.

The development of technology creates new conditions for consumers. In
general, economic agents are becoming more mobile, and their social and economic
ties are becoming global. They have smart energy-receiving devices, control and
communications systems, electric transport and corresponding infrastructure, etc.
Energy consumers can use technologies of distributed energy (solar panels, wind
turbine towers, heat pumps, microinstallations for multi-generation, heat and electricity
accumulators, etc.). Digitalization allows consumers to manage their energy supply at
a higher level, provides them with more comfortable living conditions and enables to
adapt to challenging environmental conditions and to become active participants in
power systems.

The novelties include development of bilateral communication channels, involving
consumers, the introduction of IoT, IoE, oS, M2M technologies, artificial intelligence,
distributed management systems (DER management system (DERMY)), the formation
of big data and information clouds, new broadband formats (5G, etc.), etc. Integrated
energy efficient solutions are used to create virtual power plants, Smart Grid, Smart City,
Smart Building systems. In broad terms, there is a dynamic introduction of renewable
energy technologies, electric transport, energy efficient solutions for buildings, urban
economy, enterprises; integration of local sources of resources. Digitalization brings
the management of technology and energy consumption to a new level for end users

(households, enterprises, urban economy, etc.), and gives them the opportunity to
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integrate into the power system and unite in order to improve the efficiency of energy
and other resources consumption.

The current changes in the energy sphere are characterized by a very fast penetration
rate compared to the technologies of the past. Nowadays, the market needs much less
time to reach the level of maturity, according to the World Energy Forum’s estimates,
the ongoing transformation of the energy sector will create more than $2.4 billion of
added value over the next 10 years (World Economic Forum, 2017).

IES technologies can bring benefit to both developed and developing countries.
In energy systems, IES at the stage of their formation can operate in an island mode,
and consequently can be incorporated into a regional or national energy system. In
developed energy systems, IES technologies can solve the problems of lack of capacity,

large fluctuations in demand and aging infrastructure.

Structural changes in the IES markets and new principles of interaction
between economic agents

The complex of 3D trends represents the holistic design which assists to the
transformation of the power system: electrification (decarbonisation) is the cause,
decentralization is the principle of architecture change, digitalization is a key tool for
increasing efficiency (Holkin, Chausov, 2018). 3D trends blur traditional boundaries
between manufacturers, distributors and consumers, increasing the complexity of
the entire system management. The IES development with an open entrance enables
consumers to become active participants in the power systems, including the sector of
energy production and energy sales, power supply, and system services.

The following changes occur in the emerging IES:

* integration of centralized and distributed energy systems, as well as adjacent
energy systems; integration with heat and water supply systems, etc.; integration and
intellectualization of house utility systems;

 complication (diversification, multi-level or multi-structure character) of the
energy system structure in the following areas: technological structure, property,
management system, fuel balance structure, range of goods and services produced,
etc.;

* data growth in the information environment, including real time growth, and
diversification of conditions for information exchange (continuous bilateral interaction);

« transformation of participants’ business models, which is aimed at increasing

their adaptability, customer focus, sustainability, and learning ability;
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+ complication of development strategies for economic agents and the IES itself;

+ formation of new mechanisms for interaction of economic agents, with their
possible and diverse participation in the various segments of IES;

* the emergence of new value models, goods and services, created among other
ways during the interaction between consumers, manufacturers, and other system
participants (IBM Institute for Business Value, 2010), (Jansen, Steenbakkers & Jagers,
2007);

* increased degree of freedom and greater opportunities for cooperation in the
development of the power system both at the local level (smart grid, demand aggregator,
virtual station, recycling of secondary energy sources) and at the global level (research,
exchange and dissemination of the best experience (including the IES development),
training, innovation, consulting, technologies, etc.);

» creation of new value chains and enhanced efficiency along the entire life cycle of
production, transformation, use, utilization of energy, including network cooperation
method of work;

« creation of new models of retail markets with the active involvement of prosumers
and consumers, with the boosted diversity of participants, demand aggregators, storage
devices, etc.;

 growth in the number of stakeholders, the complication of their roles in the
energy system with a greater variety of utility maximization functions;

» reducing barriers to entry into the IES, the realization of the principle of “Plug
and Play”.

Under these conditions, there happen changes in the architecture and structure
of markets in the IES, the formation of an energy ecosystem, where energy system
participants are more interconnected in the context of the new information environment
(IBM Institute for Business Value, 2010), (National Technology Initiative (NTT), 2018).
The technological basis of intelligent energy sphere involves the transition to multi-
agent energy system management with the broader participation of consumers, the
integration of local energy sources and flexible adaptation to environmental conditions
and the efficient use of resources resting on market principles, mechanisms for
organizing, managing technological systems and interactions, flexible response to
consumer requests in the light of continuous changes in the external environment,
and the consolidated assessment of the effects for all process participants (Volkova,
2016). Generally, the IES control system becomes even more decentralized, especially

in the generation sector, where the diversification of energy sources is increasing and

— 551 —



Yegor D. Burda, Irina O. Volkova... Digitalization and Ways for the Development of the Electric Energy Industry...

/Di pitalization: \ /Aummalizalion: \ ﬁmelleclualizalion: \

- increasing number of - replacement of a human - vertical distribution of

controlled parameters ol by standardised management (asks with new

equipment and systems algorithm in decision levels of automatization and

- increasing amount and making process digilalization

speed of information - increased working - decisions evaluating

transmission to control reaction time ol performance and taking into

centres equipment and systems, consideration possible changes
drawing closcr to rcal

o P AN /

Intelligent
Energy
Systems

Fig. 2. Modernization of technological process control systems and market operations in IES,
adapted from (ERIRAS, 2016)

the diversity of generating technologies, whose power range expands, is also growing.
Together with automatization, intelligent measurement tools, artificial intelligence
technologies, digital communications, dynamic pricing of energy, power and other
goods and services in the energy industry, this process sets new parameters for
operational and strategic IES management (Fig. 2), with changes of tasks requiring the
participation of economic agents.

On the basis of these changes, the intellectual energy industry acquires new
functional qualities, while the economy reaches a higher level of energy supply, with
the subsequent increase in the added value in the energy industry and more efficient

use of resources.

Investment climate' and IES creation
New challenges in the development of investment climate
Innovative nature of the IES creates new conditions for investment activity and
necessitates new approaches to the creation of the investment climate both in the electric

energy industry and in the economy as a whole due to the open nature of the IES and

In this article, we use the general definition of the investment climate that the World Bank for Reconstruction
and Development proposes. The investment climate is a combination of locally specific factors affecting the
capabilities of companies and their incentives to scale up activities and create new jobs based on productive in-
vestments. Government policies and actions play a prominent role in the investment climate (The International
Bank for Reconstruction..., 2005).
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the widespread 3D and mega-trends, the development of breakthrough technologies
and structural changes in economies and global world. The following features can be
distinguished in the investment process accompanying the IES development:

* the number of participants in the IES and the investment process is expanding,
though the mechanisms of coordination between them, especially in the generation
sector, are still being created;

» many of the areas (renewable energy sources, technologies for active consumers,
digital solutions) are innovative, calling on new financial instruments and other incentives
for development, as well as creating favourable conditions for the dissemination of the
best practices for business, regulation and consumption;

» competitive and regulatory mechanisms and measures to stimulate the
development of network generation contribute to the exacerbation of the reinvestment
(underinvestment) problem in the energy system at this stage of development, as
well as to the conflict of interests between traditional producers (energy companies),
prosumers and active consumers;

* the IES creation is proceeding gradually, through several stages of maturity
(Volkova, Kosygina, 2016), which conditions the timely adaptation of the legal
framework, regulation and rules of the game as a whole, as well as the investment
climate;

» competencies for the IES development and digital technologies are unevenly
concentrated in different countries, so there should be intensive international
cooperation in many areas, as well as the creation of advantageous conditions for the
import of solutions, technologies, equipment, and the conjoined solution of tasks in the
field of sustainable development, security and sovereignty;

» transformation of the energy industry and the creation of an IES require new
approaches in regulation and new game rules in the energy industry and economy as a
whole;

* changes in the global world and climate change cause a changing environment
for each country, which imposes higher requirements for the investment climate and
complicates the IES development.

Under these conditions, politicians and policymakers need to adapt energy,
economic and social policies to ensure the sustainable and effective development of
energy industry, the economy and society and also take into account the interdependence
of economic agents and the creation of their new business models. Thus, mechanisms

of mutual influence of different segments of the economy are formed, which must
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Fig. 3. Mechanisms and areas of changes in the energy industry transformation,
borrowed from Final report under the project No. 5 of Basic Research Program of HSE, 2017
(Volkova et al., 2017)

be addressed during the IES development and in the approaches to the creation of a
propitious investment climate (Fig. 3).

In these conditions, a major role is played by the quality of the institutional system,
its capability for innovative development, its adaptability, timely solution of emerging
problems, enabling to follow the trend of sustainable development factoring in all
external and internal challenges. We shall highlight that development in the conditions
of such external and internal challenges does not only pose a complex task for the
institutional system connected with the IES development, the economical and societal
development, but also gives an opportunity to reach a new level of maturity. The
principal conditions for achieving this are the following: low barriers to entry into
the energy grid; developed and convenient communication standards; a wide range
of ways for cooperation and the implementation of various business models; effective
protection of property rights; development of the game rules, ensuring coordination of

the interests of economic agents simultaneously with the sustainable development of
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the energy industry and economy as a whole. There is a need for coordinated actions
of economic agents that in their turn need incentives, resources, knowledge, favourable
conditions, mutual trust and willingness to collaborate.

The IES development and the promotion of the introduction of individual
technologies are vital for various countries of the world, since this development is
one of the ways to realise state policy in terms of ensuring economic growth and the
overall development of their economies. Taking into account the scale and speed of
development of non-traditional (from the point of view of the classical energy system)
products and services, as well as their potential benefits, different states implement
various initiatives that create auspicious conditions for the introduction of such elements
into energy systems. Among the most common initiatives are the building of roadmaps
and strategic plans for the development of the energy sector of economy; project co-
financing; provision of preferential loans; preferential tariffs for new members; changes
in regulations and standards (International Energy Agency, 2011).

Hence, the investment climate should provide optimum conditions for the IES creation
and the development of digitalization, sustainable development of the economy and
society against the backdrop of high uncertainty, when technological situation changes
and profound structural alternations occur in the global economy with the new arising
environmental challenges. The investment climate should among other factors stimulate
the implementation of 3D trends; create favourable opportunities for the creation of active
energy strategies for all participants in the economy, not only for the traditional electric
energy industry; guarantee flexible adaptation of regulatory, economic and energy policies
in the context of high level of uncertainty and variability of environmental conditions;
to create facilities and mechanisms for the timely finding of compromise solutions of the

numerous problems of the energy system development for the IES stakeholders.

Features of the IES development in Russia

Opportunities for the IES development in Russia
The development of intellectual energy industry in Russia began somewhat later
than in the leading developed countries. The abundance of primary energy resources,
including hydrocarbons, in Russia coupled with the wide distribution of centralized
energy supply systems in cities and with the policy of expanding the share of companies
in the economy under state control, centralization of the executive branch of power, has
withdrawn the attention of regulators and society from many energy efficiency issues.

For the time being, the development of intellectual energy sector and 3D trends in

— 555 —



Yegor D. Burda, Irina O. Volkova... Digitalization and Ways for the Development of the Electric Energy Industry...

general is going slowly, but external and internal challenges give it impetus. The need
for the IES introduction was stated and acknowledged at the turn of 2010 as a measure
to improve the efficiency of the energy industry in the upcoming investment cycle
in the electric energy industry (2020-2030) and as a response to growing consumer
demands for high quality, low price, greater energy availability and reliability. The
industry officials understood that the innovative development of the electric energy,
including a profound transformation of technologies, business models of producers and
other energy companies, consumer behaviour models, the structure and principles of
management and regulation is necessary to solve the internal problems of the Russian
economy and energy sphere which are related to risks of losing competitiveness in
emerging global markets, rather than just to follow cutting edge foreign trends (Kobets,
Volkova, 2010), (Holkin, Erazvitie, 2014), (Centre for strategic research, 2017).

At present, there are the following prerequisites for the development of the intellectual
energy system in Russia: “Forecast of the scientific and technological development of the
Russian Federation for the period up to 2030 has been compiled; EnergyNET roadmap is
being implemented; the State information system of the fuel and energy complex is being
developed; the workshops and expert platforms for the development and implementation
of EnergyNet and RIES have been created; the pilot projects on intellectual energy have
started; the experiments on the creation of intelligent electric grids at the micro level are
being conducted, mainly in the network complex; there have been built premises for the
production of a number of renewable energy technologies (wind and solar electric plants)
and made up incentives for their development in the energy system; pilot generation
projects based on secondary energy sources and garbage are being realized. But the
strategic vision about the future of intellectual energy sphere in Russia, about the role of
consumers, as well as about the mechanisms for its creation has not appeared yet. In this
situation the development of IES differs from IES in foreign countries, where the energy
transition and intellectual energy systems are developed on the basis of national strategic
documents and are determined by the specially created Centre for Socio-Economic
Development (Volkova, 2016).

In Russia, the development of intellectual energy systems is viewed within a
slightly expanded approach to the traditional industry approach to the development
of the electric energy industry, where issues of innovative development are presented
to a great extent as tasks for modernizing technologies of the traditional centralized
system and production activities of existing energy companies. There is one point to

mention: the development of mechanisms for the interaction of economic agents in
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the context of the development of RIES is largely focused on traditional cooperation
of large companies which are mostly state-controlled, bearing in mind the opinions
of industry experts, government at the federal level. The historic orientation on the
scientific research institutes specialised in power sector is also preserved. Although
the decision-making system has changed significantly and has become decentralized,
the overall approach to addressing energy problems remains largely traditional and
outdated. In these conditions the following problems move to the fore:

* the agent-principal problem in relations between the state and the energy
companies, the state and the expert community, the energy companies and the expert
community;

» concentration of knowledge about energy in a rather narrow expert circle; low level of
awareness of energy development trends among specialists from other areas; poor attention
to innovation trends, including 3D trends at many levels of strategic planning;

* thedominance of obsolete and routine approaches of specialists to the consideration
of problems in the energy sphere, in which systematic optimal solutions are being
sought for, but not sufficiently taken into account. These subproblems include:

o growth of requirements for electric energy industry in the digitalization
development;

o mixed ownership and decentralization of a decision-making system;

o strategies and behaviour of energy sphere and economy stakeholders,
especially consumers;

o impact of a sharp increase in energy prices, a decrease in energy quality and
immature customer focused services of energy companies in terms of attracting
new clients;

o objective nature of the development of the company’s own consumer
generation and the importance of this trend for improving energy efficiency and
sustainable development of the economy;

o the speed and scale of the energy transition in the world and its impact on
the development of the global world and the external environment for the Russian
economy and energy industry;

o importance of climate change and environmental protection factors and the
increasing influence of the international community on the energy policy at the
national level;

o innovative technologies and solutions, including those involving the active

participation of consumers, as well as integration with other energy systems;
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o passive role of the state as an energy consumer.
* Slow development and lagging improvement of the electricity market mechanisms,
especially at the level of retail markets, when consumers are considered as passive or

secondary participants in these processes in the energy system.

RIES and investment climate

In general, at the state policy level, there is insufficient consideration of the
interrelation between the tasks of digitalization of the economy, and the tasks to increase
energy efficiency, reduce the anthropogenic load on nature, to ease energy transition,
to renew power facilities in the energy sector, to modernize the economy, to improve
the quality of life, macroeconomic balance and sustainable development at all levels,
as well as investment climate. The tasks are regarded independently. So far, the state
energy policy has been biased towards the interests of large energy companies with
the insufficient consideration of the possibilities of breakthrough technologies for the
country’s development. This is also manifested in solving problems associated with the
investment climate, which may complicate the development of the Russian economy
and reduce its competitiveness. The solution requires, in particular, the development
of mechanisms for interaction and coordination of economic agents, for long-term
agreements between them, including:

* interaction between the electric energy system, centralized heat and power
systems, the household sector, industry as a whole, transport system in cities and
settlements, as well as the general economic interaction while realising 3D trends;

* integration of consumers and prosumers into energy grids;

« transformation of business models of energy companies and other stakeholders
of the energy sphere and economy in order to adapt to the conditions of intellectual
energy industry and a changing external environment;

» creation of value chains in intellectual energy industry, integrating the capabilities
of producers, consumers and other participants of the energy system;

* development of coordination mechanisms between economic agents in the field
of production, distribution, consumption and secondary energy use; multi-agent energy
system management; perspective and innovative development of intelligent energy
systems; methods to increase their reliability and efficiency, etc.;

* development of intellectual energy ecosystems;

+ improvement of the pricing mechanism for electricity in order to balance the interests

of producers in the centralized and distributed segments of the generation sector;
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* coordination of interests of economic agents for the development of power
reserve management mechanisms in the energy system,;

* development of self-regulation for the energy system participants;

* development of principles, mechanisms and tools for the regulation of intellectual
energy industry;

* harmonization of the development strategy for intellectual energy industry,
economy and 3D trends.

At the same time, the development potential of RIES is for the most part related
to the measures taken outside the existing energy grid. In this regard, it would be
expedient to integrate the entire potential for the development of intellectual energy
industry and the Russian economy as a whole, which requires:

» raising the level of the IES development from industrial one to general economic;

* integrating the development of 3D trends in the economy by including the effects
of active participation of consumers and prosumers in the RIES development strategy
and via creating incentives, tools and conditions for their training, modernization of
strategies and integration into the energy system;

» realizing the potential for the development of renewable energy sources, the
creation of consumer flow, distributed cogeneration in the heat power industry of small
cities, energy saving and smart solutions in cities in general, and taking all these tasks
into account when building strategies for the development of electric energy industry;

 methodological study of the IES development under the conditions of a socio-technical
regime, taking into account the process of changing the technological infrastructure, the
mixed nature of ownership and multi-agent management, as well as the network, industry
and territorial interconnections of the energy industry, the economy, and the society;

* determining the range of stakeholders based on the RIES inclusive nature and
the openness of the Russian economy, with creating conditions for a breakthrough
track in the development of intellectual energy industry;

+ formulating programmes for the RIES development, taking into account the
interaction of socio-technical, techno-economic and political systems, the challenges
and constraints of the external environment, the interests of consumers of different
categories and the influence of key stakeholders;

» mapping additional contours on the roadmap of the transition to intellectual
energy industry in Russia: financial organizations, suppliers, public groups, outsiders
(external stakeholders). It is possible that other contours are also needed, for example,

the contours of the owners and the contours of the territories management.
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In order to improve the investment climate and the IES development, it is necessary
to lay down the rules of the game for the Russian economy and energy industry, taking
into account the development of 3D trends, the inclusive nature of the IES and a long
period of its evolution under conditions of uncertainty and structural changes. In
particular, it is compulsory to determine the paths to the goals in the IES road maps,
which provide all the key participants in the smart energy industry, including different
categories of consumers, with permanent positive effects from the IES development.
Furthermore, following the example of developed countries, it is advisable to do social
and economic research concerning the adaptation of the economy and consumers to the
IES development at different levels of the socio-economic system. The possible obstacles
may be unwillingness of existing economic agents to unite; lack of competencies; lack of
financial resources; barriers to the development of new mechanisms for interaction and
coordination, organizational forms; underdeveloped telecommunications systems, lack
of tools for risk management; political and macroeconomic instability; technological
constraints, etc. (Volkova et al., 2016).

Conclusion

Digitalization based on the IES creation affects the formation of a new structure of
the electric power industry, the transformation of business models of participants, the
mechanisms of their interaction, the creation of new value chains, and expands the range
of stakeholders. A substantial contribution to the successful creation of an innovative
intellectual energy system is made by timely solution of investment climate tasks, taking
into account the interests of all stakeholders, high uncertainty, variability of the external
environment, and stimulating 3D trends in the economy and society. Russia somehow
lags behind in the development of innovative areas in the electric power industry, but at
the same time it has considerable potential for successful transformation of the economy
and energy industry, which can make it possible to go along the path of sustainable

development and successfully transform the electric power system and economy.
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MudpoBusanus U NyTH Pa3sBUTUSA JIEKTPOIHEPreTUKHU
¢ yyacTveM NnoTpeduTeseii: HOBbIE 3a1a4H

nJ1s1 GOpMHUPOBAHUS MHBECTUIIMOHHOT0 KJIMMATA

E.[A. bypaa, U.0O. Boakosa,

E.B. I'aBpukosa, A.B. Kocbiruna
Hayuonanvuwiti uccnedosamenvckuii yHugepcumen
«Buvicwas wxona 5KOHOMUKUY

Poccus, 101000, Mockea, yn. Macuuyxas, 20

Dnekmposnepeemura uepaem KioHuegyio poib Ol MEXHOAI0SUUECK020 obecnederus yugp-
posusayuu, 1 3mo obycragiugaem pocm mpebosanuil K ee passumuio. Bedywue pazeumoie
cmpamsl 8 Hacmosiuee 8pemst OCYWeCmsusaion IHePeonepexoo0 U co30anm UHHOBAYUOHHbIE
unmennekmyanvuvie duepeocucmemvt (MIC) omkpvimozo muna, Komopwvle 6KIOUAONM AK-
MUHBIX nompedumeretl, MeXaHu3Mvl pacnpeoeeHHol 2eHepayull U 6HeopeHuem 60300H06-
nsemot suepeemuxu. [lpoucxooum anyooxas cmpyKmypHas mpauc@opmayus, pacuupsemcs
Kpye YY4ACMHUKO8 U (OpMUPYIOMCsL HO8ble Yenouku cmoumocmu. Pazeumue yugposusayuu
u UOC oaem Hosbie 803MONCHOCMU OISl YCMOUYUBO20 PA3GUMUS IKOHOMUKU U 0OUeCma.
Ha oannom smane gopmupyromest Hogvle 3a0auu Oisi UHGECTMUYUOHHO20 KAUMAMA 8 JIeK-
mposHepeemuKe u mpebdyemcs pazeumue UHCIMUmMYYuOHAIbHOU CUCTEMbL.

Kniouesvie cnosa: INIEKMPOIHEpcenuKda, pOCCI/leCKul‘i 3H€p2€mu1{€CK1/l1/lv CeKmop, uHeecmuyu-
OHHbIU Kaumam, UHmMeN1eKmyalbHasa oHepeemudeckas cucmemd.
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Omo uccnedosarue ObLIO 8bINOTHEHO NPU noddepoicke Llenmpa hyHOameHmanibHbIX UCCAE00-
sanull HayuonaneHozo ucciedogamenscko2o yHugepcumema «Bvicwias wxona sKk0HOMUKUY
6 2018 e. 6 pamxax npoexma Ne 5 «Mexanuszmol 63aumo0eticmeusi IKOHOMUYECKUX A2EHMO8
8 UHMENLEKNMYanbHbIX dHep2ocucmemax. llpaxmuueckoe eHedpenue pe3yivmamos yHoameH-
MATLHBIX UCCIE008AHUL 8 chepe IKOHOMUKU POCCULICKUX 20pO008 U A2TOMEPAYUILLY.

Hayunas cneyuanonocms: 08.00.00 — sxonomuyeckue HayKu.




