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ECONOMIC MECHANISMS OF THE DEVELOPMENT OF
RENEWABLE ENERGY

Renewable or inexhaustible energy resources are energy flows that are

constantly or periodically operating in the environment. Renewable energy sources

include the energy of the sun, wind, seas and oceans, the heat of the earth, biomass,
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small rivers, and secondary resources that exist constantly or periodically appear in
the environment [4].

Their main common feature is practical inexhaustibility and ecological purity.
For almost all renewable energy sources (except geothermal), the energy source is the
sun. And the arrival of solar radiation on the earth's surface, its spatio-temporal
differences are considered as a certain deterministic stochastic process [3]. The main
factors determining the use of RES in Ukraine are:

- energy deficit of certain regions of Ukraine;

- depletion of own energy resources;

- environmental consequences of energy production at thermal power plants and
nuclear power plants;

- high potential of the main types of RES [3].

According to the Energy Strategy of Ukraine for the period until 2030, the main
advantage of using non-traditional and renewable energy sources (RES) is their
inexhaustibility and ecological purity, which contributes to the improvement of the
ecological state and does not lead to a change in the energy balance on the planet.
Prospective areas of renewable energy development in Ukraine are: bioenergy,
production and utilization of mine methane, use of thermal energy of the
environment, development of economically feasible hydro potential of small rivers of
Ukraine [1].

The reduction of average prices on the wholesale market of electric energy due
to the replacement of high-margin generators of traditional energy by RES stations is
a very interesting process. The variable costs of many RES technologies are
practically zero, since solar and wind energy are free resources. In order to support
RES producers, in many countries, electricity produced on the basis of RES has a
privileged status: it enters the grid, is received and consumed first. Thus, with the
introduction of RES technologies into the market, the supply curve shifts to the right
and the price falls to the P2 level, despite the fact that demand remains at a high level.

This theory is confirmed by practice. In the markets of countries where the share

of RES is significant, a decrease in average exchange prices for electricity is
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observed. In 2015, average day-ahead market prices in Germany (the largest
European electricity market) fell to €31.68 ($34.62) per 1 MWh. The main factors of
the decrease are the increase in energy production at wind and solar power plants.

Solar, wind, hydro, geothermal energy and ocean energy are internal resources
of the country, therefore the development of renewable energy sources can have a
positive effect on the trade balance if the reduction in energy resource imports turns
out to be more than the import of renewable energy technologies. According to
estimates, in 2010 in Spain, the domestic production of electricity based on
renewable energy sources allowed to reduce the import of fossil fuel resources by 2.8
billion dollars, while In 2012, Germany managed to save 13.5 billion dollars on fuel
imports.

In many countries, including Ukraine, the RES support policy provides for a
certain degree of localization of project implementation, which contributes to the
development of domestic production, the creation of additional added value and jobs
within the country. In addition, the construction of new RES capacities is relatively
more labor-intensive (per MW of new installed capacity) compared to other
traditional generating technologies. The RES sector already is an outstanding
employer: in 2014, it employed 7.7 million people without taking into account large
hydropower. Reduction of greenhouse gas and CO2 emissions. Totally, considering
the whole of life cycle of power generation, the effect of RES on the environment is
much less than that of traditional energy. Most RES technologies do not consume
fuel during operation and do not use depleted natural resources. RES is characterized
by a minimal risk of man-made disasters, in contrast to traditional generation. During
their life cycle, RES technologies emit 10-120 times less than gas power plants (the
cleanest of traditional technologies) and up to 250 times less than coal.

2015 was an outstanding year for the renewable energy sector with the largest
amount of installed capacity recorded to date. Thus, in 2015, 147 GW of renewable
energy generating capacity was put into operation, which was completely
unprecedented, and the number of thermal energy capacities increased by 38 GW.

Growth was also observed in the production of biofuel. It should be noted that this
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growth took place against the background of constantly fluctuating fossil fuel prices,
subsidizing traditional energy, as well as other difficulties, for example, such as the
problem of integrating an increasing number of RES capacities into the energy
system, political instability, administrative and tax barriers. The increase in prices on
the retail electricity market will be one of the main catalysts for the development of
renewable energy in Ukraine. Over the past ten years, the price of electricity in
Ukraine has tripled.

According to forecasts, rates of growth will remain the same in the coming
years. In such a situation, it becomes increasingly profitable for consumers of small
and medium power to partially or completely abandon centralized energy supply in
favor of their own generating plants. Demand for off-grid generation is starting to
grow spontaneously in Ukraine. According to some estimates, self-produced
electricity is 1.5-2.5 times cheaper than purchased electricity, as there is no need to
pay for transportation, a guaranteed power reserve for each consumer, and to pay for
network losses.

The ecological situation of many Ukrainian cities and regions is very
unsatisfactory. The electric power industry, being the largest emitter of greenhouse
gases, makes a significant contribution to the overall environmental degradation. In
this regard, decarbonization of the energy sector through the development of RES is
one of the promising ways to improve the environmental situation of problem cities
and regions, on the one hand, and to improve the image of the Ukraine in the context
of the international climate dialogue — on the other. The problem of removing
generation capacities that have exhausted their resource is becoming more and more
urgent. Wear and tear of fixed assets in the electric power industry of Ukraine has
marginal values. Against the background of the formation of a new technological
platform for energy development, there is a unique opportunity to update fixed assets
using low-carbon technologies, including RES technologies.

Usually, RES political support programs are aimed at achieving several goals at
once: it can be improving the technological competitiveness of RES through reducing

production costs, creating jobs, increasing domestic electricity production, and
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decarbonizing the energy system [2]. All the variety of political RES support schemes
can be presented in the form of a matrix depending on the relationship of one or
another instrument to one of two parameters: 1) regulation of the price of "green"
electricity or the volume of generation by a political instrument; 2) support for the
policy of investment in RES capacity, or its direct subsidization. Over the past 10
years, the number of countries implementing RES support policies has increased
more than 3 times: from 48 in 2005 to 164 in 2015.

Tax incentives (benefits, credits) are used almost everywhere to support RES.
Investment subsidies and grants take place mainly in high-income countries. The
most common support scheme is a fixed rate. At the beginning of 2015, 108 out of
164 countries around the world used this very tool. The essence of this mechanism is
to provide a guaranteed income (fixed tariff) to producers of green electricity, which
should cover all the costs of their generation. The tariff is guaranteed to the RES
producer for a long period, usually for 20 years.

Energy is a very inertial and conservative business area due to the organizational
and technological features of the industry. Many processes, including innovative
ones, in most other industries proceed more intensively and investments pay off
faster. In energy, the development and implementation of innovations takes more
time, they require significant costs and the involvement of a large number of
developers, since technological innovations in energy are the result of large-scale
fundamental and exploratory research that can be implemented only with state
support. At the same time, the economic effect of innovations can be more
significant.

In order for renewable energy to be really on the scale in energy production, it is
necessary to accelerate the pace of implementation of its capacities with a
simultaneous decrease in the cost of produced energy based on the use of the latest
technologies, primarily domestic developments. The development of new
technologies and materials will increase the efficiency, reliability, and cost-

effectiveness of RES.
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The development of domestic science, its focus on the technical and
technological problems of renewable energy will in many ways contribute to the
solution of this task. In addition, it is necessary to coordinate the existing directions
of research in the country within the framework of a single program, aligning it with

international projects in this field.
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I'anna 3ABAJICBKHUX,

KaHJIUJAaT €KOHOMIYHHUX HAyK, JOLIEHT

JOTIEHT Kadepu eKOHOMIKH 1 O13HECYy

TaBpiiChKOTO JIEPIKABHOTO

arpoTeXHOJIOTIYHOTO yHIBepcUuTeTy iMeHi JImutpa MotopHoro,
VYkpaina

TEHAEHIII PO3BUTKY BIPAKOBOI'O PUHKY YKPAIHU

BaxxnmBuM eneMeHTOM B IHPPACTPYKTYPH PHHKOBOT €KOHOMIKU € HEKOMEPIIiiHI
MIATPUEMHHIIBKI CTPYKTYpH — Oipxi. BpaxoByroun OaraToyHKIIOHAIBHICTE OIpiK,
HEMO>KJIMBO TIEPEOIIHATH 1X 3HAUCHHS ISl PO3BUTKY €KOHOMIKM Kpainu. Tak, Oipxi €
LIEHTPAaMU IIHOYTBOPEHHS, OCEPEAKOM EKCIOPTY CTpaTeriyHO Ba)KJIMBHUX TOBApiB
(mpoMHCIIOBOI 1 arpapHOi CHUPOBUHHU, EHEPropecypciB) MiICLIeM 1HBECTYBaHHS

KamiTaiaiB Ta TpaHcpepTy TOBapHUX 1 (PIHAHCOBHX MOTOKIB. BIpKOBUN PHUHOK €
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