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Abstract

The article considers the institutional aspect of the renewable power industry development in Ukraine as a complex of formal and infor-
mal institutions, certain rules that actively influence the development and implementation of technologies. The development of the re-
newable energy industry through institutional transformations should be at the highest hierarchical level. The factors hindering the devel-
opment of renewable energy sources (RES) are highlighted and systematized. In order to eliminate these factors, significant institutional
changes that can not be carried out outside targeted state policies are needed, including financial support for the industry, the elimination
of regulatory barriers, and the formation of demand for equipment by the strengthening of environmental norms and other tools for stim-
ulating the development of renewable energy power industry and coordination of energy market participants. Key segments that influ-
ence the development of RES are formulated. Certain institutional transformations are needed for qualitative development of renewable
energy power industry in Ukraine. Necessary institutional changes in energy supply, and now the state needs to systematize and harmo-
nize the RES-policy. Institutional transformations are reduced to the problems of the development of renewable energy power industry in
Ukraine, the ways of their solution are determined. The actions of economic entities in the economic space with the distribution (regul a-
tion) of each of them for the stable functioning of the system, which are the basis of the institutional relationship of renewable energy

sources in Ukraine for the purpose of energy saving, are presented.

Keywords: institutional support, institutional factors, renewable energy, renewable energy sources.

1. Introduction

The share of renewable energy sources (RES) has been growing
steadily in the world’s fuel and energy balance over recent years.
Even in 2008-2009 the number of new RES kept growing, despite
the decline in hydrocarbon prices. And already in 2010, the per-
formance of newly introduced capacities of RES exceeded the
indicators of hydrocarbon energy. The development of wind and
solar energy in percentages and now exceeds the indicators of
traditional coal and gas industries. The global community supports
the idea of eliminating dependence on carbohydrates.

The technical potential of RES in Ukraine exceeds the level of
energy consumption. Despite the fact that Ukraine is provided
enough with energy resources (but need to be developed further),
it is have to buy some energy sources abroad. So, last year
Ukraine imported 19% of oil and gas condensate, 27% of coal,
33% of gas, 77% of petroleum products and 100% of nuclear fuel.
Ukraine ranks the 28th place in the world in energy consumption
level. With significant reserves of resources in our state, 4.8% of
energy is lost during its transportation and distribution. For com-
paring it is 1.6% for Poland, 3.3%, for Romania and 1.2% for
Lithuania *. Despite of this the share of energy production on the
RES basis in Ukraine is significantly lesser than the world's one,
from 1 to 6% according to various sources. It should be noted that
with the enormous potential of renewable energy, with the availa-
bility of strong economic resources, the technologies associated
with the use of renewable energy sources are very slowly diversi-
fying in Ukraine.

2. Literature Review

In the analysis of the problems of renewable power industry it
should be noted the works of domestic scientists O.M. Hudyma,
D.V. Zerkalov, L.L. Tovazhnyansky, S.B. Tulub, A.l. Shevtsov
A.K. Shidlovsky, T.E. Yasnyuk, as well as scientists of the neigh-
boring countries, Eder L.V., Gromov I.A., Shkradiuk I.E., Yako-
vets Yu.V., Barabanov O.N., Bezrukykh P.P., Braginsky O.B.
However, the institutional aspects of the formation of conditions
for a partial shift to alternative energy supply have not been re-
ceived in these works of expanded coverage. Of great interest are
the work of foreign authors, whose sphere of interest is the RES-
generation and provision of enterprises with RES energy: Ozzie
Zehner, Joseph E. Lawrence, Andris Piebalgs, Robert Rapier,
Philippe Rekacewicz, Franko Fassio, Marco Frey. The works of
these scientists cover issues related to the energy supply of the
economy; issues of significance and expediency of alternative
energy supply development; the idea of a partial transition to non-
hydrocarbon energy is substantiated. One cannot ignore the fun-
damental works of foreign institutionalists and philosophers - H.
Gloystein, A. Zand who are investigating the problems of RES
generation in the institutional aspect, which are fundamental in
this research area. Despite a comprehensive analysis of the prob-
lem of alternative energy supply by Ukrainian and foreign scien-
tists, the institutional issues of this problem have been poorly stud-
ied. In addition to measures of an institutional nature, the aspects
of the formation of the RES-generation market, the demand of
local industrial enterprises for the use of energy from renewable
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sources, and the lack of conceptual approaches to creating condi-
tions for the development of RES-generation in Ukraine are insuf-
ficiently considered.

The lack of organizational and economic mechanisms for the de-
mand-supply of RES-generation, the differing regulatory and legal
framework, as well as the statistical base in the field of alternative
energy supply, determined the necessity and relevance of the re-
search presented in this paper.

3. Institutional Analysis of Renewable Energy
Sources

For the constructive development of any branch of the national
economy, a harmonious combination of its technological and insti-
tutional aspects is needed. The technological aspect involves the
use of a synergy of modern innovative technologies in resources
combining to create wealth. The institutional aspect is a complex
of formal and informal institutions, with certain rules that actively
influence the development and implementation of technologies.
The basis of the institutional relationship between RES in Ukraine
for the purpose of energy saving requires coordinated actions of
economic entities in the economic space, with the distribution
(regulation) of each of them for the stable functioning of the sys-
tem.

Nowadays, the institutional structure of the industry as a set of
existing institutions, on all hierarchical levels is only forming,
which is a long process associated with changing the mentality of
economic agents, overcoming the strong resistance, especially in
the first phase of the life cycle of projects related to RES.

It is necessary to realize that this is a system that is largely self-
regulated by a specific culture. Institutional updates of the energy
sector in Ukraine cannot happen instantly, this requires a long
period of time. Reforming any institutions is not instant process.
Even in the Veblen’s definition of the institute as a "usual way of
peoples thinking that tends to prolong their existence for an indef-
initely long time" 2, it is assumed that there are serious prerequi-
sites for the renewal of these institutions. The energy sector trans-
formation, whose priorities have been developing for decades,
requires a change in mentality at all hierarchical levels of the na-
tional economy.

Only in the complementary formation of the political, economic
and legal institutions of the renewable energy sector as part of the
energy system, perhaps on the basis of synergy, provide accelerat-
ed economic development that will affect the integrity of the ener-
gy sector, which provides the livelihoods of all sectors, and ulti-
mately on sustainable economic development of Ukraine.

In our country, the development of RES technologies is pick up
team and in the long run is one of the strategic tasks of power
industry. So, in the "Energy Strategy of Ukraine until 2035" main
place in the concept of long-term development is assigned to it. It
is planned that nuclear power will give 50% of the country's elec-
tricity by 2035, renewable sources - 25%, hydropower - 13%, and
other needs will be covered by thermal power plants °.

3.1. Factors Hindering the Development of RES

Factors hindering the development of RES.

1) Acceptable amount of hydrocarbons in the state. Europe is
forced to look for new opportunities to meet the growing energy
needs, but oil and gas reserves in Ukraine are huge, though unde-
veloped. In many states, there are ministries of renewable energy
industry; developed countries have a legal basis for the implemen-
tation of "clean technologies", as well as mechanisms of economic
motivation of enterprises (governmental aid, preferential taxation).
There is the high share of RES in the fuel and energy balance of
the EU countries and they have created the institutional conditions
for its development *.

At the same time, developed countries with a sufficient amount of
hydrocarbons develop RES-generation.

And if institutional conditions for the development of the renewa-
ble power industry sector in the USA and Canada have already
been established, there has been a renewable power industry insti-
tute in Ukraine since 2003 that deals with scientific and applied
problems related to RES, manages and coordinates the develop-
ment of energy technologies using alternative energy resources. In
turn, it should be noted that there is no motivational basis for the
development of the “clean power industry” market. All efforts are
aimed at energy saving, but in this direction there is a low positive
dynamics, which further emphasizes the need to find alternatives.
The development of the renewable energy industry through insti-
tutional transformations should be at the highest hierarchical level.
The strategy of some enterprises should be integrated, that is, en-
terprises that produce alternative energy must solve the strategic
problems of enterprises that use it. But demand and supply can be
coordinated only through the state regulation of industry °.

2) Low power and instability of energy production of some RES
types. Indeed, these options for RES-power plants today are not
always competitive with traditional ones.

The level of both world and domestic technologies and equipment
does not allow achieving the parameters of the 1 kW/h cost, ob-
tained at power plants using hydrocarbons. In developed countries,
for increasing the efficiency of renewable energy, research is ac-
tively being conducted and new technological developments are
being constantly implemented, in recent decades, so the gap be-
tween cost and efficiency in traditional and renewable energy is
decreasing each year.

There are prospective developments in the field of renewable en-
ergy in our country, but as long as there are no comprehensive
conditions for identifying the most competitive ones, their optimi-
zation and implementation, as well as for the adaptation of foreign
technologies to Ukrainian realities.

3) Significant capital expenditures for equipment with limited
resources of Ukrainian enterprises and a rather long period of
capacities commissioning. High initial investments in infrastruc-
ture and technology are supplemented by the inability of the mar-
ket in monetary terms to assess the positive externalities from the
use of RES 5, but, as you know, it is investment that serves as a
basis for the process of reproduction of fixed assets and a resource
asset of all innovations ’.

In the conditions of the economic space of our country there are
no serious motivations that can stimulate the business to imple-
ment the most promising RES projects both in the segment of
suppliers of equipment for generation of energy on the basis of
RES, and for the enterprises that acquire it.

In addition, there is no tool to mitigate the return on traditional
and renewable energy, similar to that existing in developed coun-
tries 8. The development of renewable energy requires a range of
tax incentives, in conjunction with other stimulative measures.
Despite the fact that research organizations carry out research,
companies do not always have the opportunity to introduce new
technologies and invest in projects related to RES, many works of
the scientific laboratory do not find practical implementation,
without mentioning the replication of RES-developments in the
industrial production. Nowadays, there are no methods for a com-
prehensive assessment of the economic efficiency of projects re-
lated to the use of RES.

4) The orientation of industry and everyday life of our country to
non-renewable energy sources. Lack of a mechanism for promot-
ing the operation of enterprises that use energy resources as alter-
native sources of energy. In this regard, market conditions for
sales of renewable energy suppliers has appeared. This also results
in the technological backwardness of RES-developments.

5) Weak environmental institutions that form soft institutional
conditions of state ecological regulation are characterized by in-
completeness of norms and rules. There are no clear requirements
for clearing the emissions of traditional power plants. The difficult
situation of environmental institutions is determined not only by
the weakness of the mechanisms of coercion to comply with
norms and rules, but also the lack of strict sanctions for their vio-
lation. Today, there is a situation where sanctions may be at level
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that it is more profitable for business entities to violate norms and
rules, than to keep them.

6) The legal field of the industry is only emerging. The first steps
in the formation of regulatory documents have already been
passed, but improvement of the legislative framework for renewa-
ble energy power industry is needed, there is no clear regulation of
the mechanism for implementing laws, monitoring of its imple-
mentation on the site.

7) Absence of staff reserve in the branch. The faculties in higher
educational establishments, which train specialists in the field of
renewable energy power industry, were started just recently. In
fact, staff problems in the Ukrainian economy are, in general, very
acute, and this is one of the most serious problems for the new
industries that need in people who have the relevant competencies,
both in terms of special skills (level of specialists) and in the field
of modern management technologies (level of management).

8) Bureaucratic and administrative obstacles. The biggest obstacle
to the of renewable energy implementation in Ukraine is not even
corruption, but personal interest or disinterest.

9) Weak scientific support of the branch is associated with low
funding of both fundamental and applied researches, the result of
which is the lack of resource support, scientific and experimental
base, absence of demand for scientific developments in the indus-
try, which makes it impossible to master new technologies. Sys-
tem for new knowledge in the field of renewable energy into pro-
duction, integration with foreign innovations, implementation of
the most promising ideas in the field of RES in the real sector of
the economy are almost absent.

Thus, the institutional factors hindering the development of re-
newable energy power industry are reduced to the following (Ta-
ble 1):

Table 1: Institutional factors hindering the development of RES in
Ukraine

Problems Manifestation
Institutional ~macroe- | the lack of an integrated approach to solving
conomic problems of the state as a whole

Institutional branches

Lack of balance between energy industry and its
sub-sectors

Acceptable amount of
hydrocarbons

in case of further development

High capital invest-
ments in RES projects

insignificant cases of practical implementation
of RES projects

Absence of significant
motivations in the
economic environment
of our country

Are missing:

- a tool for smoothing out the yield from hydro-
carbon power industry and RES

- tax and customs privileges

- methods of integrated assessment of economic
efficiency

market conditions and
competitive factors

orientation of industry and households of our
country, mainly on hydrocarbon raw materials

the weakness of envi-
ronmental institutions

It is easier for enterprises to pay fines than to
use environmentally friendly energy

the legal field of the
branch is just emerging

- the legislative framework for RES need to be
improved

- regulation of enforcement mechanisms is
needed, especially on the sites

staffing

lack of professional specialists and managers,
low level of interaction between higher educa-
tional institutions and industry enterprises

In order to eliminate these factors, significant institutional changes
that can not be carried out outside targeted state policies are need-
ed, including financial support for the industry, the elimination of
regulatory barriers, and the formation of demand for equipment by
the strengthening of environmental norms and other tools for
stimulating the development of renewable energy power industry
and coordination of energy market participants.

It should be noted, that the state policy in the field of renewable
energy demonstrates insufficient thoughtfulness of the target di-
rections of planned industrial innovation changes in the issue of
mechanisms designed to achieve them. So far there is no system in
the field of state regulation of renewable energy. Meanwhile, for
the rigid institutionalization of the field of renewable technologies,
a mechanism that systematically regulates the processes of their

development is needed. The basic element of state incentives for
the development of renewable energy is the creation of a favoura-
ble investment climate characterized by rigid legislative norms, a
sound taxation policy, a transparent institutional environment.

3.2. Key Segments That Affect the Development of RES

Summarizing the institutional conditions that affect the develop-
ment of renewable energy power industry, it is necessary to note
three key segments:

1. Those that are connected with the legal basics (standards, regu-
lations, norms of technological character, responsibility for envi-
ronmental violations, etc.);

2. Those of economic nature (taxation, subsidization and other
methods of economic motivation of economic entities);

3. Those that forming an organizational mechanism (populariza-
tion of renewable power industry, construction of organizational
and economic units within each economic agent of this market at
all hierarchical levels)

By gradually affecting the factors restraining the development of
non-traditional technologies, transforming the energy system,
expanding the limits of renewable energy use in the most sought
after geographic and technological zones, the government is able
to create institutional conditions for the development of renewable
energy power industry sub-sectors, within the framework appro-
priate for the energy power industry sector as a whole.

Certain institutional transformations are needed for qualitative
development of renewable energy power industry in Ukraine,
Institutional changes are needed in energy supply, and now the
state needs to systematize and harmonize the RES-policy.

Certain funds from the budget (about 2-4 billion UAH) are invest-
ed in traditional electric energy power industry annually ®*°. An-
other interesting fact: in 2015, every eighth dollar of world in-
vestment in energy was aimed at increasing the power industry
efficiency. At the same time, in Ukraine, expenditures on research
and development in the fuel and energy complex decreased in
2008 L. If a part of the money was invested by the state in the
RES, then the industry would be competitive gradually. This need
is further rises under the conditions of destroyed machine build-
ing, instrument making and other basic industries, without which
the alternative power industry cannot be developed. However,
global trends in the development of the economy and the energy
sector nevertheless have an impact on the socio-economic pro-
cesses that are taking place in our country.

3.3. Positive Trends in the Dynamics of Renewable En-
ergy Development in Ukraine

It is worth pointing out the fact that today there are already chang-
es in the energy policy in Ukraine with scientists and specialists
involved in this problem. For example, creation of the Institute of
Renewable Energy of the National Academy of Sciences of
Ukraine already mentioned above. This structure is the centre of
competence in the field of RES technologies, from their develop-
ment and feasibility studies to implementation (coordination of
construction and operation of RES objects). A state funded renew-
able energy support program has appeared.

Despite the positive moments of the institutionalization of the
industry, measures of state support for this process are clearly
inadequate.

Based on the analysis of legislation in the field of renewable ener-
gy, it can be noted that the basic laws governing the development
of the industry are formulated, but the purposes remain on paper

(Fig 2).
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Fig. 1: Forecast of power industry facilities of Ukraine up to 2035, billion
kwh

Need to say about positive trends in the dynamics of the industry.
So, in 2015, brought really positive legislative changes that al-
lowed a compromise for all market stakeholders. The tariff was
brought to the average European level, and the local equipment
norm was replaced by the incentive to use such equipment.
Besides, additional support was provided to bioenergy, for which
the tariff was increased by 10%; the limit capacity of installations
of private households is raised to 30 kW; the "green" tariff was
extended to wind power ™.

These changes have pushed the market out of a deadlock, a new
inflow of foreign investment has appeared, and, accordingly, a
new stage of development has begun. Legislative support, binding
tariffs to the Euro, government guarantees to investors by 2030 -
all this prompts to build new large-scale projects. Moreover, while
the world is developing a new trend - the "green" energy auctions,
the "green" tariff provides market growth. According to the State
Department of Energy Efficiency of Ukraine, the share of renewa-
ble energy sources has increased from 3.9% to 5.8% over the past
three years, from 7.4% to 7.8% in the electric power industry.
These are relatively significant growth figures in the macroscale
for such a short term. The highest growth rates are for solar power
plants. If in 2016 their total capacity was 99.2 MW, then in 2017 -
it was more than 170 MW.

Wind power generation in 2016 grew up to 437.7 MW. As a re-
sult, in 2017 Ukrainian wind power stations generated 695,947
million kWh of electricity (see Fig. 1).

At the same time, Ukraine does not yet have a system that com-
bines mechanisms for synchronizing the interest of all business
entities in the implementation of innovations (not only in the field
of RES), therefore it is not surprising that the level of innovation
activity of Ukrainian enterprises in the development of new ener-
gy technologies is significantly lees the in the leading countries.

4. Results and Discuss

Therefore, you the following steps need to be performed:

1) it is necessary to form a system stimulating the development of
innovative technologies in general and in the field of RES in par-
ticular. In Ukraine, the complexity of creating a coherent system
aimed at motivating business to innovation is due to the incom-
pleteness of institutional reforms and the market transformation of
the economy *2. Serious problems are observed in the field of en-
ergy, which result in man-induced disasters %, In the electric
power industry, the number of repair personnel has severely de-
creased; according to experts, qualified personnel for the qualita-
tive implementation of the plan of scheduled maintenance are at
the disposal of only 10% of electricity companies.

System and structural diversification of the economy based on the
interaction of business and science, the transfer of innovative
technologies, the motivation of economic agents for the use of
energy-efficient energy technologies as well as renewable power
industry technologies is required. By combining the efforts of
representatives of the legislative and executive power at both local
and regional levels, scientists working in the field of fundamental

and applied science, the business community is able to break
through the innovation sector of the country as a whole and in the
field of RES technologies. Directly in relation to RES, it is im-
portant to formulate a clear scheme of the potential location of
RES objects in the country, identifying the needs for thermal and
electric energy and the resource component, and selecting the
optimal option for complementing the use of these or other energy
supply options for different zones.

2) To activate the positive dynamics of renewable energy devel-
opment (as well as any other sector of the economy) it was neces-
sary to create laws regulating this process, it is necessary to create
mechanisms that penetrate all the hierarchical steps of the national
economy, which allow implementing normative acts, to breathe
life into them. State system support should be related to the
planned rate of development of the country as a whole, with the
provision of targets indicators of the RES share in the power in-
dustry structure of each region of the country, depending on the
specific resources and needs of the region and regulated by statis-
tical reporting. Then it is necessary to start the process of the leg-
islative and regulatory framework updating in the field of RES, as
well as to forming the structure of management of the renewable
energy market in the country. Measures and mechanisms should
be under the control of the structures responsible for this - this
responsibility can be put, for example, at the Ukrainian Energy
Agency. Spontaneity in the creation and implementation of new
regulatory documents is inappropriate , only a clear coordination
of the formation and implementation of regulatory acts should be
kept.

3) The most important features of institutional conditions is their
rigidity, so it is very important to formulate and include in the
system indicators of efficiency, new indicators of economic de-
velopment, associated with the environmentalisation of produc-
tion. This also applies to CO2 emissions limits similar to the Cap
& Trade scheme (emission quotas trading ), which should moreo-
ver relate to newly introduced capacities that trigger both the in-
troduction of innovative technologies in the hydrocarbon power
industry and the development of innovations in the alternative
fuels consumption. At the same time, economic agents who vio-
late environmental standards must be subject to administrative
penalties, these incidents must also be controlled.

4) The public consciousness, consciousness of the place and posi-
tion of Ukraine in the field of renewable energy both at the nation-
al and international levels is of great importance. Therefore, it is
necessary to conduct PR for new energy technologies at the state
level, to create an accessible information environment, to change
the mentality of society in the context of understanding the im-
portance of renewable energy for the future of humankind. In
addition to philosophical and environmental substantiation, it is
necessary to prove economically the value of renewable technolo-
gies, to generate market demand for renewable energy. It is im-
portant to note the need to compare the cost of traditional and
renewable energy. In principle, there are only two key disad-
vantages in RES: the expensive "entrance" to the alternative ener-
gy business and the instability of energy resources, which are
becoming more and smoother each year, as the technologies of
RES generation are being improved and cheaper. However, even
if we consider the issue of value, it is necessary to address not
only the aspect of the price of RES energy for the consumer. After
all, in addition to the consumer price, there are public costs that
are not visible when considering only the economic aspect. If we
consider the costs of hydrocarbon energy wider, taking into ac-
count all aspects of the structural and functional model of society,
renewable electricity will be quite competitive (Fig 2).

In addition, considering the costs of traditional power industry,
part of the costs are simply not taken into account, for example,
the calculation does not go (as they still do not have in Ukraine),
the cost of storage and capture of carbon, fines for carbon dioxide
emissions and other greenhouse gases. In general, the cost of hy-
drocarbon production increases objectively with each passing
year, consider the depletion of powerful deposits and the inacces-
sibility of available ones.
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5) It is necessary to consider the financial aspect of the issue, be-
cause without financial motivation from the state it is impossible
to carry out institutional transformations at the micro level. It is
necessary to envisage state investments in pilot RES projects, on
fundamental and applied research, and on R&D of the most prom-
ising technologies.

Price for
consumer

Social
costs

Air pollution
Environmental damage
Costs of political conflicts
Security and security costs
Cleaning costs

Fig. 2: Public expenditure on fossil energy sources '

While replicating effective technologies, financial support of the
state should be, first of all, in the form of subsidizing bank interest
rates on loans for the purchase of equipment for RES-
technologies, the implementation of preferential taxation (or com-
plete withdrawal of taxes) of enterprises for the entire payback
period of RES projects, full compensation of value technological
connection of RES to the electrical grid.

In some cases, when using, for example, bioethanol as a fuel, you
the excise tax need to be withdrawn. In the issue of stimulating
RES directly in the agricultural sector subsidizing the purchase of
organic fertilizers for agricultural producers in order to partially
replace the mineral ones can be promoted. It should be noted that,
in addition to public funding, alternative venture capital may be
used. In terms of motivating the acquisition of a final product-
electricity, it is important to smooth the difference in the cost be-
tween traditional and alternative energy or by increasing the cost
of purchasing energy with the compensation of the difference
between the companies that buy it; or to pay the difference direct-
ly to the energy producer, setting the amount of compensation and
reviewing it at a certain period of time (for example, once every 6
months).

6) Of great importance, of course, is the study of the practices of
world leaders in the field of renewable energy power industry.
This applies to state regulation, organizational structures, technol-
ogy, industrial cooperation. The introduction of the most effective
and expedient technologies already implemented abroad will al-
low our country to develop more dynamically in the issues of
alternative energy supply.

7) In addition to foreign innovation, it is very important to study,
optimize and develop the own technological field of alternative
energy supply and form some methodological basis for the practi-
cal application of various, most expedient technologies of RES in
different conditions. There are many talented developers, scien-
tists in Ukraine who research and develop alternative technologies
and those with sufficient experience and knowledge in this field.
Existing technologies and equipment can be imported, some of the
elements can be done in Ukraine.

In addition, it is only necessary motivate to create the most prom-
ising developments and equipment, to provide them with the nec-
essary resources and efficient Ukrainian technologies. The RES
and domestic equipment will be able to provide energy with the
best possible location, considering climatic and other conditions of
the necessary geographical segment. It is only necessary to finance
scientific development at all stages of the energy supply of the
national economy, even in the most prosperous energy sub-
sectors. The overall energy saving potential of the Ukrainian
economy is 27 million tons of oil equivalent, equivalent to 30
billion cubic meters of gas or 10 billion US dollars in prices of
2014 6. According to the NOSEP (New Socio-Economic Policy)
Analytical Centre, which, together with UNDP (UNDP in

Ukraine) and the Global Environment Facility, recently introduced
a new Energy Efficiency Monitor, by the end of 2014, the energy
efficiency of the Ukrainian economy did not exceed 60% of the
average for EU countries. An adjusted energy structure in Ukraine
was 1.7 times higher than in the EU *°,

8) It is impossible to develop the industry without highly skilled
staff. To do this, it is necessary to prepare young specialists in the
field of alternative energy, as well as improve the skills of experi-
enced staff and managers. It is necessary to introduce "renewable"
or “alternative" energy power industry in higher education pro-
grams, to increase the research competence of alternative energy
departments of higher educational institutions, to open depart-
ments for the issue of technical specialists in the field of RES, to
increase the number of retraining and advanced training courses
for managers. It is important to establish the interaction between
business, education and science, to create some basis for the inte-
gration of new ideas and experiences and the implementation of
the best of them. Also, the formation of a documentation system
for the design and use of RES objects is important both in terms of
methods, and in matters of regulatory and technical regulations for
training future industry professionals. In addition, it is important
to increase the prestige of specialists, perhaps by increasing schol-
arships, assistance in employment, etc.

9) Regulatory framework requires improvement, development of
additional regulations and standards, especially:

in the issue of implementing "excess" electricity to network organ-
izations;

in the methods of calculation and adjustment of the "green tariff";
in the question of the obligation of economic agents to acquire a
certain amount of alternative energy.

10) Serious work is needed to remove administrative barriers, to
fix the interaction of different state structures for the dynamic
design of a new business in the field of alternative energy, to op-
timize the timing of reconciliation of the construction of RE-
objects, their commissioning, exploitation.

11) For the further formation of institutional reforms in the sector,
structures that consolidate the efforts of like-minded people, who
promote the development of alternative energy, are needed. In
particular, antitrust regulation is needed, which contributes to
increasing transparency in the activities of big players in the eco-
nomic space and regulating pricing. Energy prices in Ukraine are
among the highest in Europe. In Italy, “"the most problematic in
energy supply to the EU country", for enterprises the cost of kW/h
of electricity is 11 - 11.5 Euro cents, while in Ukraine - 15 Euro
cents. The policy of pegging domestic prices for fuel and energy
to the world's level must be accompanied by a steady devaluation
of the real exchange rate, compensating producers for the loss
from increased energy prices ', but the pricing policy in such a
significant country for the country should be fully controlled by
the state. There are already organizations, such as the Ukrainian
Association for Renewable Energy, the Ukrainian Energy and
Energy Association, the Ukrainian Wind Energy Association, the
Ukrainian Network of Energy Innovations “Greencubator”, the
Renewable Energy Institute of the National Academy of Sciences
of Ukraine. It is important to develop these partnerships, to estab-
lish a close business-to-state, scientists-to-practices, and finance-
to-real projects relationship. It is these structures that will help
deeper to explore prospective investors with successful precedents
for the use of RES technologies, transfer business to the best prac-
tical results of scientists.

In general, institutional transformations can be reduced to the
following (Table. 2).
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Table 2: Problems of alternative energy industry and ways of their solu-

tion

Problems

Decision

Institutional
macroeconomic

integrated approach to solving problems of the na-
tional economy as a whole, designation of the target
function, regulation of functions and processes of
subsystems

Institutional
branches

definition of optimal fuel and energy balance for
each region;

mechanisms of achievement of target benchmarks in
different branches of power engineering;
organization of control over the implementation of
planned indicators;

providing large enterprises with long-term interest-
free loans for the construction of RES-objects with
the possibility of using “saved" at the cost of kWh of
funds for the development of the region

Lobbing of hy-
drocarbon energy

creation of organizations with real powers to promote
alternative power industry projects (financial, legal,
administrative), implementing PR alternative power
industry in all spheres of public life and lobbying
industry in government

High capital
investments in
RES projects

1. rational calculation of capital expenditures in
traditional and alternative energy

2. determination of zones for optimal placement of
RES objects and financing of pilot projects from the
local budget

3. allocation of preferential long-term business loans
for the implementation of RES projects

Absence of seri-
ous motivations
in the conditions
of the economic
space of Ukraine

it is necessary to form:

a tool for smoothing profits from traditional and
RES-power industry;

tax and customs privileges for enterprises with RES-
objects;

methods of integrated assessment of the economic
efficiency of RES projects

market conditions
and market fac-
tors

partial orientation (within the framework of indica-
tive plan) of industry, transport and everyday life on
non-renewable energy sources

The weakness of
the ecological
institutes of
Ukraine

strengthening of penalties for non-compliance with
norms on harmful emissions and waste utilization,
strengthening control over their implementation

The legal field of
the branch is still
emerging

improvement of the legislative framework for renew-
able power industry: the obligation of energy suppli-
ers to connect RES-objects to the network, in accord-
ance with the scheme of their placement in the region
and to accept "excess" electricity in the network on
the basis of the contract;

clear regulation of the enforcement mechanism,
especially on the ground

staffing

formation of a system of professional specialists and
managers training in the field of RES, creation of a
system of interaction between universities and indus-
try

bureaucratic and
administrative
obstacles

strict control over the implementation of strategic
regulations on the ground, punishment in case of
non-enforcement of laws, obstacles to their imple-
mentation

5. Conclusion

To realize the target indicators of Ukraine's energy strategy for
RES, it is necessary:

1. Create an authority that has the power to lobby for the interests
of producers and consumers of RES energy in the government. Its
function should also be the communication between the scientists
developing the RES technologies, business, ready to implement
innovations and the state supporting the development of RES-
energy, different structures that form the legal acts related to RES-
generation.

2. To identify the geographical location of the objects most suita-
ble for the implementation of RES-generation technologies, to
create a "power map" of Ukraine with the definition of capacity,

timing, volumes and financing mechanisms for the construction of
RES-generators.

3. Financing grants for the development of domestic RES technol-
ogies for certain climatic zones.

4. To allocate the budget for the introduction of innovative tech-
nologies at the expense of the state - for the construction of several
different RES-generators in order to identify the most effective
technologies and their replication.

5. To exempt from income tax and VAT for the entire payback
period of thr RES projects for the enterprise consuming RES ener-
gy. In the absence of domestic equipment, exempt RES-generators
from customs duties and import VAT when importing.

6. To subsidize RES-equipment produced in Ukraine or foreign
ones in the absence of domestic analogues

7. Add an "environmental tax", similar to taxes existing in Bela-
rus, that is, a tax on emissions in the amount of 2000 UAH/ton, a
waste tax of 15 UAH/ ton 8. This measure will increase budget
revenues and create incentives for enterprises to dispose of waste
by converting them into energy.

To sum up, for the development of alternative energy it is neces-
sary to develop institutional transformations - to improve the regu-
latory framework, to implement mechanisms for its implementa-
tion, to increase economic incentives for implementation of RES-
generation projects. These institutional transformations contribute
to the very dynamic development of the industry, help solve many
inter-sectoral problems, and stimulate the development of the
country's economy as a whole.
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