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Abstract: Energy security is an important issue for Ukraine's sustainable
development. The main goal of the article is to show the state of energy security of
Ukraine, analyze its tendencies and challenges, reveal the impact of energy
security on sustainable development of a country. The state of the energy security
of Ukraine was analyzed with the help of data collection, processing and analysis.
Data was taken from State Statistics Service of Ukraine, Ministry of Energetics and
Coal Industry of Ukraine, other sources, and analyzed with the help of tools of
statistics and economic analysis.

Ukraine, being a developing country and experiencing war, political and economic
crisis, struggles for energy security support. The present state of energy availability
and consumption in the country influences its sustainable development and
political stability, and is a significant restraint in country's survival. Despite the
fact, that Ukraine has enough resources' deposits to provide itself with energy, it
provides less than 50% of own demands and is dependent on Russia's resources.
Production of energy in Ukraine is decreasing, but energy consumption remains
high. Ukrainian industries are energywasteful and energy inefficient; the country
has the leading positions in energy intensity of GDP. The article shows relation of
energy sources and energy security of Ukraine to sustainable development, reveals
dependency of Ukrainian energy security and indicates its main threats and ways
out.

Introduction

Energy security is an important issue in development of every country
and is an important constituent of a country's overall security. Energy
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resources of a country represent all its various resources, which are
available for industrial and household usage. Energy security and energy
usage trends define the technological development of a country, influence
its overall performance and reveal the level of its sustainable development.
Ukraine, being a developing country and experiencing war and subsequent
political and economic crisis at the moment, struggles for energy security
support. The present state of energy availability and consumption in the
country influences its sustainable development within the limits of all three
constituents: economic, ecological and social. Besides, the political stability
of the country's substantially depends on energy security as well. Thus, the
problem of energy security in Ukraine may become a significant restraint in
country's survival and development. Therefore, the main goal of the
research is to show the state of energy security of Ukraine, analyze its
tendencies and challenges, reveal the impact of energy security on
sustainable development of a country.

Methodology of the research

The state of the energy security of Ukraine was analyzed with the help
of data collection, processing and analysis. Data was taken from State
Statistics Service of Ukraine, Ministry of Energetics and Coal Industry of
Ukraine, reports and researches of other governmental and local
departments and NGOs, and analyzed with the help of tools of statistics and
economic analysis.

Ukraine is a country, which has deposits of all kinds of fuel and energy
resources (natural gas, oil, coal, beat, uranium and others). However,
present resources' reserves and the amount of their extraction are not
enough for provision of Ukraine with the necessary amount of the fuel and
energy, and thus do not guarantee the level of country's energy security
(State Geological and Mineral Resources of Ukraine, n.d.).

Ukraine provides only about 47% of its demands with own fuel and
energy resources (State Geological and Mineral Resources of Ukraine,
n.d.). The main resources, extracted by Ukraine, are coal and peat, natural
gas, crude oil, uranium (State Geological and Mineral Resources of
Ukraine, n.d.; State Statistics Service of Ukraine 2013 Fuel and Energy
Resources of Ukraine. Statistical Publication) (table 1 and 2).



Table 1. Fuel and energy resources of Ukraine

. Proved Extracted in Energy . Imported Imported in
Resource Deposits (Explored) 2012 production in in 2012 2012. TOE
deposits 2012, TOE ’
117.5 85.946
bln tonnes of mln tonnes
coal; 48% (coal) (coal)
Coal and peak 1.853 36% (peak) 5 40 256 (coal) - 9926
bln tones of mln tonnes
peak (peak)
32.939
Natural gas | | 2243 37% 20.185 15 403 min 26 590
bln m mln tonnes
tonnes
3.29 1.5 1625
. 1.643 mln tonnes min (crude oil)
Crude oil bln tonnes 39% (with gas 3414 tonnes 8270
condensate) (oil products)
Uranium %JOS 000 tons Less than 50% | 960 tons U 23 653 n/d n/d
Note: TOE - tonne of oil equivalent ; n/d — no data available

Source: created by author, using data in (State Geological and Mineral Resources of Ukraine, n.d.; State Statistics Service of Ukraine 2013 Fuel
and Energy Resources of Ukraine; World Nuclear Association, 2015, Nuclear Power in Ukraine; State Statistics Service of Ukraine,
2013, Energetychnyi balans; Vydobutok vugillya v Ukrayini nyni vedetsya v 160 shahtah. Infografika 2013; Website on Nuclear and
Radiation Safety and Non-Proliferation, n.d.; Ukrayina rozpochala promyslovyi vydobutok uranu, 2011; Torf, n.d.; Ministry of
Energetics and Coal Industry of Ukraine, 2015; Prognoznyye zapasy uglya v Ukraine — 117,5 mlrd. tonn, razvedannyye — 56,7 mlrd.
tonn, 2005; Oblasna programa rozvytku torfyanoyi galuzi "Torf Kyyivshchyny" na 2012-2015 roky. Proekt 2011)
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Table 2. Dynamics of extraction, import, consumption and transit of energy resources
Extraction (Production) Import Consumption Transit
Resource
2014 2013 2012 2014 2013 2012 2014 2013 2012 2014 2013 2012
Electrical energy, 181945 | 193564 | 198119 | n/d n/d n/d 134653 | 147264 | 150720 n/d n/d n/d
min kilowatt per hour
Coal, 64995 | 83698 | 85946 | wid nd wd | s1se2 | 37642 | 61207 | wa n/d nd
thousand tonnes
Natural gas, 20 170 20998 | 20185 | 19466 | 27974 | 32939 | 42465 50358 54775 | 62197 | 86126 | 84261
mln cubic meters
Oil, 2729 3051 3290 305 659 1505 n/d n/d n/d 15013 | 15577 | 14557
thousand tonnes
Oil products
fl‘l’:gﬁ;e“m’ diesel fuel, f ) 533 2514 3709 n/d n/d n/d 8561 10 124 10 526 n/d n/d n/d
thousand tonnes
. . Relation] Relation| Relation| Relation . . . Relation| Relation| Relation
Relation |- Relation | oo 10} 050014 | of 2013| of 2014| Relation |- Relation | Relation | = oo, 1 (60013 | 02014
of 2014 to| of 2013 to 020121 102013 102012, t02012 of 2014 to| of 2013 to| of 2014 to 02013, 1©2012.] 102012
2013,% | 2012,9% | 0] 0 LTS OSESL h013,% | 2012, % | 2012,9% | 00| 004 TOLS
% % % % % % %
Electrical energy 94% 98% 92% n/d n/d n/d 91% 98% 89% n/d n/d n/d
Coal 78% 97% 76% n/d n/d n/d 84% 61% 52% n/d n/d n/d
Natural gas 96% 104% 100% 70% 85% 59% 84% 92% 78% 72% 102% 74%
oil 89% 93% 83% 46% 449 20% n/d n/d n/d 96% 107% 103%
Oil products
(petroleum, diesel fuel, 61% 68% 41% n/d n/d n/d 85% 96% 81% n/d n/d n/d
masut)

Note:  n/d — no data available
Source: created by author, using data in (Ministry of Energetics and Coal Industry of Ukraine, 2015)




The structure of final consumption of energy resources in Ukraine is
presented on figure 1.

Figure 1. Structure of final consumption of energy resources in Ukraine
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Note: the numbers, which represent consumption of resources, are measured in thousand
TOE (tons of oil equivalent)

Source: created by author, using data in (State Statistics Service of Ukraine 2013 Fuel
and Energy Resources of Ukraine)

Of all the consumed resources, natural gas has the leading position in
final consumption (with share of 36.39%), while crude oil is the least used
source of energy (with share of only 0.01%). Biofuel and waste remain not
a popular energy source in Ukrainian consumption with a share of 1.41% in
the total energy consumption. Oil products, coal and peat, heat energy and
electrical energy have approximately the same shares, which vary from
13.14% to 16.63%. It is necessary to note, that atomic, hydro, wind and sun
energy (which are listed as the sources, used in Ukraine, but are not
represented on the graph at figure 1) are used mostly for production of heat
energy and thus are not a source of energy for final consumption, but are
resources for intermediate consumption.

Pattern of energy usage in 2012 (figure 2) shows that industry and
residential and household sector consume the majority of energy resources
(33.98% and 32.10% respectively). Agriculture, trade and services require
minor energy costs. Transport consumed 15.66% of all energy resources
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(74% of the "transport energy" was consumed by automobile transport).
Trade and services required only 6.89% of all energy consumed in Ukraine.
Share of agriculture and fishery was only 3%, among which almost all the
energy was consumed by agriculture with the exception of 11 thousands
TOE (which is only 0.5% of all the energy consumed by this sector). Non-
energy usage includes usage of energy resources mainly as raw materials.
Its share in total consuming of energy resources was 8.37% in 2012 (State
Statistics Service of Ukraine, 2013, Energetychnyi balans).

Figure 2. Pattern of energy usage in Ukraine in 2012
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Note: the numbers, which represent consumption of resources, are measured in thousand
TOE (tons of oil equivalent)

Source: created by author, using data in (State Statistics Service of Ukraine, 2013,
Energetychnyi balans)

Coal is the main energy resource of Ukraine, which significantly
supports its energy security. Deposits of coal in Ukraine amount 7.5% of
world deposits, placing the country among the top 5 countries with the
largest coal deposits (after China, the USA, India and Russian Federation)
(SSIE "Geoinform Ukrainy", n.d.; State Geological and Mineral Resources
of Ukraine, n.d.). The amount of coal, extracted annually in Ukraine, makes
about 1.5% of world extraction. Luhansk and Donetsk regions produce
70% of Ukrainian total coal (43% and 27% respectively) (Vydobutok
vugillya v Ukrayini nyni vedetsya v 160 shahtah. Infografika, 2013).
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Production of coal in 2014 was 22% less than in 2013, and 24% less
than in 2012. Such significant decrease can be explained by the antiterrorist
operation, which started in 2014 in Luhansk and Donetsk regions of
Ukraine and continues in 2015. Consumption of coal also decreased,
however, the rate of such decrease differs from the rate of production
decrease (16% less in 2014 compared to 2013).

Natural gas remains an important energy source in Ukraine. However,
the country cannot provide itself with the necessary energy. Russia is the
main importer of gas into Ukraine. In 2013 Russia provided 25.8 bln cubic
meters of imported gas (or 92% of total imported gas) to Ukraine, which is
nevertheless 15.1% less than in 2012 (Ukraina v 2013 godu importirovala
gaza na 12 mlrd doll, 2014). In 2014 Ukraine reduced import of gas from
Russia down to 14.5 bln cubic meters (which is 1.8 times less than in
2013), and increased import of gas from EU by 2.4 times (from 2.1 bln
cubic meters to 5 bln cubic meters) (Ukraina v 2014 godu pochti v dva raza
sokratila import gaza iz Rossii i uvelichila iz ES, 2015).

75.5% of total potential hydrocarbon (gas and oil) resources is deposited
overland, while 24.5% is on shelf of the Black and the Azov Seas. Ukraine
takes the third place in Europe (after Great Britain and Norway, excluding
Russia) by oil deposits, however, oil extraction is much less than in
specified countries and many other European and non-European countries
(State Geological and Mineral Resources of Ukraine, n.d.).

Extraction of natural gas and oil also decreased in 2014. As some of the
sources of these resources are on shelf of the Black and the Azov Seas, this
was also influenced by annexation of Crimea by Russian Federation in
2014.

In 2014 the amount of consumed oil products was 5.6 times more than
the amount of produced oil products. This relation increases with every
year, despite the fact that Ukraine reduces the amount of consumed oil
products annually: in 2014 the amount of consumed petroleum, diesel fuel
and masut decreased by 15% compared to 2013, and by 19% compared to
2012. The amount of produced petroleum, diesel fuel and masut was
reduced in 2014 by 39% compared to 2013, and by 59% compared to 2012.

Ukraine extracts about 500-800 tonnes of uranium annually, which
provides only 30% of the country's atomic energy needs. The rest of
required uranium is imported mainly from Russia (Website on Nuclear and
Radiation Safety and Non-Proliferation, n.d.; Pavlenko, 2014). Ukraine has
4 nuclear plants with 15 power generating units in Zaporizhzhya,
Mykolayiv, Khmelnitsky, and Rivne, which today work at full capacity to
provide the country with the necessary energy (World Nuclear Association,
2015, Nuclear Power in Ukraine). Ukraine has 12 assured uranium
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deposits, the resources of which can provide Ukrainian nuclear plants for
100 years. The biggest deposits are located in Kyrovograd region, which is
in the centre of Ukraine (Website on Nuclear and Radiation Safety and
Non-Proliferation, n.d.). However, there are problems of Ukrainian
uranium ore enrichment, storing and processing of waste products,
maintenance and replacement of nuclear equipment and its component
parts.

According to Energy Balance of Ukraine in 2012 Ukraine also produced
energy from alternative sources: wind and sun energy. The share of such
energy sources in total energy resources is miserable — 53 thousand TOE
compared to 122 488 thousand TOE (total produced energy) (or 0,043%).
Production of energy from biofuel and waste products was 1565 thousand
TOE in 2012 (or 1.28% from total produced energy) (State Statistics
Service of Ukraine, 2013, Energetychnyi balans). State Agency on Energy
Efficiency and Energy Saving of Ukraine says that "Ukraine has a
considerable technically achievable potential to produce fuels from
renewable energy sources and alternative fuels ... which is above 98,0 mln.
tons per year" (State Agency on Energy Efficiency and Energy Saving of
Ukraine, n.d., Potential). However, the total amount of energy, produced
from sustainable sources in 2013, could substitute only 200.4 thousand tons
of fuel, which proves significant underload of Ukraine's capacities. Still,
the amount of sustainable energy, produced in 2013, was 1.5 times more
than the same indicator in 2012 (1144.9 thousand Gceal in 2013 compared to
382.9 thousand Gcal in 2012.) (State Agency on Energy Efficiency and
Energy Saving of Ukraine, n.d., Suchasnyy stan).

The dynamics of capacity and production of electrical energy from
sustainable sources in Ukraine (table 3) shows, that these indicators grow
significantly every year. The total capacity of sustainable energy sources
increased in 2013 by 83% compared to 2012, and by 710% compared to
2010. The total production of electrical energy from sustainable sources
increased in 2013 by 95% in relation to 2012, and by 529% in relation to
2010. These sources are registered sources, which are of state and private
property and have the right to use "green" tariffs for consumption of
sustainable energy.



Table 3. The dynamics of capacity and production of electrical energy from sustainable sources in Ukraine

Installed capacity, MW

Production of electrical energy, mln kW-hour

Type of energy
2013 2012 2011 2010 2013 2012 2011 2010
Wind power engineering | 334,083 | 193,835 | 146,415 | 76,575 | 636473 | 257,501 | 89,037 49,171
Solar power engineering 748,42 371,562 188,224 2,535 562,81 333,59 30,052 0,508
Low hydropower 75312 | 73453 | 70,816 | 62,526 | 285,986 | 171,943 | 203.41 192,515
engineering
Biomass 17,2 6,2 42 42 32,446 17,662 9,603 0,002
Biogas 6,538 n/d n/d n/d 5,012 n/d n/d n/d
Total 1181,553 | 645,05 | 409,655 | 145,836 | 1522,727 | 780,696 | 332,102 | 242,196
Relation Relation Relation Relation Relation Relation Relation Relati
of 2013 | of2012 | of2011 | of2013 | of2013 | of2012 | of2011 Of;gllg’rtlo
©2012, | ©2011, | ©2010, | ©2010, | ©02012, | ©02011, | 2010, | %7 "
% % % % % % % 0
Wind power engineering 172% 132% 191% 436% 247 % 289% 181% 1294%
Solar power engineering 201% 197% 7425% | 29523% | 169% 1110% | 5916% | 110789%
Low hydropower 103% 104% 113% 120% 166% 85% 106% 149%
engineering
Biomass 277% 148% 100% 410% 184% 184% | 480150% | 1622300%
Biogas n/d n/d n/d n/d n/d n/d n/d n/d
Total 183% 157% 281% 810% 195% 235% 137% 629%

Source: created by author using data in (State Agency on Energy Efficiency and Energy Saving of Ukraine, n.d., Suchasnyy stan)




The increase of sustainable energy sources cannot acknowledge the
strengthening of energy security of Ukraine, as, firstly, the share of
sustainable energy sources in total amount of sources is very small, and
secondly, some of the objects of sustainable energy sources are situated in
Crimea (4 sun power stations and 1 wind power station, the delivery of
energy from which was stopped in April 2014) and Luhansk region (1 wind
power station), part of the territory of which is not under control by the
Ukrainian government (State Agency on Energy Efficiency and Energy
Saving of Ukraine, n.d., Suchasnyy stan).

Production of energy in Ukraine is decreasing against the increasing
world energy production (Global Energy Statistical Yearbook 2011).
However, energy consumption in Ukraine remains high.

Energy efficiency of Ukrainian industries is backward and outdated,
compared to other European countries. For example, energy costs reach
10% of all costs in metallurgical industry, and 40-70% in chemical industry
(depending on the type of products). Besides, partial work load of many
industrious companies influence quantity of energy costs, as they often
make manufacturing overhead costs (Sukov and Kabash, 2014).

Ukrainian industries are energywasteful. Despite the fact, that energy
intensity decreased significantly in Ukraine for the past 10 years, the
country still has the leading positions in energy intensity of GDP among the
world countries (Global Energy Statistical Yearbook 2011; Sukov and
Kabash, 2014). Primary energy use (kg of oil equivalent per capita) in
Ukraine was 2,884 in 2010, and 2,766 in 2011.

Relation of energy sources and energy security of Ukraine to
sustainable development

Energy security and development of energy sector in a country are
directly connected to all constituents of its sustainable development:
economic, ecological and social. Provision of access to energy sources,
improvement of energy consumption, increase of sustainable energy
sources are the goals of UN Initiative "Sustainable Energy for all", which
are planned to be reached by 2030 (United Nations, n.d.).

Developed energy sector and, as a result, stable energy security attest
development and stable work of industries in a country, provision with
necessary energy resources industries and household sector, and thus
influence economic development of a country.

Economic development of a country is connected with income of
population, availability of goods and services, purchasing power. Stable
supply of energy for needs of population reflects satisfaction of people's



12 Inna Semenenko

basic needs and rights, standards of living, social and human development
of country's population.

Development of energy sector in a country may lead to environmental
problems, as energy factories and plants are real and potential sources of
pollution. As an example, accident on Chernobyl atomic energy station in
1986 significantly influenced environment and people's health.

According to analyzed data (tables 1-3), Ukraine's energy sources
cannot be considered sustainable, as extraction of resources and industries'
performance are accompanied with ecological and social problems, power
loss and resources waste.

Coal, being the most significant source for Ukrainian industries, is not a
sustainable energy source. Coal mining is a source of the range of
ecological problems in Ukraine, among which are the following: air
pollution, change of geological, hydrological and hydrochemical state of
the territories, on which the coal producers operate (Ogarenko, 2007). Earth
surface slump, underflooding, change of mesophytic plant formations,
mineralization of water-bearing stratum and soil take place in the areas,
where coal mines are situated. These changes lead to consequent damage of
buildings, constructions and communications, make soil and water
unsuitable for industrious, agricultural and household usage, pollution of
water and change of species. Operation of coal mines and spontaneous
combustion of ore residues emit carbon and sulfur dioxide, hydrogen
sulfide, nitric oxide into atmosphere. The operation of coal-mines leads to
annual emission of 5.6 bln cubic meters of methane into atmosphere. The
most polluted regions in Ukraine are Luhansk, Donetsk, Dnepropetrovsk.
One spontaneous combustion of disposals can emit 150 tonnes of carbon
dioxide, 1.5 tonnes of sulfur dioxide, 0.4 tonnes of hydrogen sulfide, 0.1
tonnes of nitric oxide for 1 day into atmosphere (Osnovni Problemy
Rozvytku Vuhil'noyi Haluzi i Rehionu Donbasu, 2002).

Coal industry has the leading position in traumatism and mortality
among other industries in Ukraine. Every mined ton of coal takes lives of 2
miners (for comparison 1.1 in Russia and 0.03 in the USA). Besides, there
are a lot of illegal mines, which, first of all, lack safety engineering,
secondly, illegally use labour force and underpay workers, thirdly, illegally
extract natural resources of Ukraine (Makogon, 2008).

Extraction of gas and oil is also connected with environmental and
economic problems. The environmental effects of gas and oil extraction
deal with water and soil pollution. Examination of pollution processes
showed that about 60% of groundwater pollution is related to accidents in
waste water run and drain and well-drilling, and more than 30% of
pollution is related to defects and breakage of subsurface equipment. Soil
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and water pollution lead to health problems and increase governmental
costs for relevant programs (Ekolohichni Problemy Naftovydobuvnoyi
Promyslovosti, n.d.).

The possibility of shale gas extraction in Ukraine brought to heated
discussions about the prospects and problems of using such resource. On
the one hand, Ukraine has considerable shale gas storage, which can
support the country's economic security and improve its independence from
Russia. Besides, the source of gas will be closer to consumers than the
imported gas, and thus will decrease the final costs for its transportation
and usage. The exact amount of shale gas resources has not been defined
yet: the range of possible values is between 1.2 and 7 trillion cubic meters.
According to (Yakusheko and Yakovlev, n.d.) Ukraine takes the 4" place in
Europe by available shale gas resources, being just after Poland, France and
Norway. On the other hand, shale gas extraction requires advanced
technologies installation, considerable investments, and has serious impact
on state of environment. The main environmental consequences of shale
gas development and extraction are increase of seismic activity risks,
groundwater, water, soil and air pollution (Barannik, n.d.).

Some countries banned specific technologies of shale gas extraction on
their territories because of possible negative environmental effects, which
will affect people's health and lives (Bonine et al., 2013). However, large
scale extraction of shale gas can totally change the energy map of the
world. This change acquires political and economic shade, and may neglect
the potential ecological problems, related to shale gas extraction
(Yakusheko and Yakovlev, n.d.). Safety of technology for shale gas
extraction is directly connected to its expenses. Thus, the extraction of
shale gas in Ukraine should be carried out according to transparent
principles and observance of all necessary safety measures.

Using atomic energy is always connected with risks for human lives and
environment. One of the biggest environmental catastrophes in the whole
world — the accident at Chernobyl atomic energy station — happened in
Ukraine in 1986. The effects of the accident were enormous, as they
irradiated thousands of people and contaminated the territories of Ukraine,
Belarus, Russia, Scandinavia and parts of Europe (World Nuclear
Association, 2014). The health effects were radiation sickness, rapid
increase of cancer diseased (including thyroid cancer, leukaemia, etc.)
among adults and children, cataracts, heart diseases, autoimmune
thyroiditis and others (United Nations Scientific Committee on the Effects
of Atomic Radiation, 2008).

Current environmental problems, which are related to using atomic
energy, deal with nuclear waste processing. There are three types of waste,
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produced by Ukrainian atomic stations: gas-aerosol, thin and hard. They are
processed according to specific for each type technologies (Website on
Nuclear and Radiation Safety and Non-Proliferation, n.d., Povodzhennya).
Ukraine also has some repositories for storing radioactive waste and certain
amount of waste is sent back to Russia for reprocessing (World Nuclear
Association, 2015). Management of radioactive waste requires significant
costs, and needs constant improvement and modernization.

Non-productive and productive loss of energy and water is another
problem of both: sustainability of energy sector and energy security. The
loss leads to unjustified increase of energy tariffs and additional costs of the
government (Tekhnichne pereosnashchennya..., n.d.).

Thus development of energy sector and energy security of the country
are directly connected with its sustainable development. The
interconnection of the three constituents are evident. On the one hand,
development of sustainable energy sources in Ukraine is one of the
important factors of strengthening energy security of the country. On the
other hand, strengthening energy security of Ukraine provides the ways of
further sustainable development of the country, its economy and society.
Besides, development of energy sector is connected with increase of
resources extraction, risks of environmental pollution and human health.

Dependency of Ukrainian energy security, threats and ways out

Ukraine is not an energetically secure country. Despite the fact, that the
country has all necessary resources for provision itself with necessary
amount of energy, dependency of Ukrainian energy security on Russia
remains significant. The reasons for energy insecurity are connected with
the general problems of energy state in the country and its economic and
political development.

The main threats for the energy security of Ukraine deal with external
and internal factors. Internal factors are very close to the problems of other
post-Soviet countries (Pluzhnik and Saprykina, 2013). External factors deal
with the old energy connections, established when Ukraine was a part of
the Soviet Union. Some of the threats are:

high depreciation and obsolescence of equipment and fixed capital
stocks of power engineering objects. A lot of plants and factories still use
old equipment or equipment, which is set up for processing only certain
type of resources. Unsatisfactory state of equipment and other assets
increases costs and energy intensity of fuel and energy resources (Kasich
and Yakovenko, 2013);
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energywasteful economics of Ukraine. Despite the fact, that energy
intensity decreased significantly in Ukraine for the past 10 years, the
country still has the leading positions in energy intensity of GDP among the
world countries (Global Energy Statistical Yearbook 2011, Sukov and
Kabash, 2014);

instable prices for imported gas and oil (Transatlantic energy security
and the Ukraine-crisis: A blessing in disguise?, 2014);

absence of diversification of energy resources' import sources;

current events in Ukraine: annexation of Crimea and antiterrorist
operation in the East of the country.

Crisis in Ukraine undermined its energy security. Significant energy
resources are situated on the occupied territory, which is not currently
under control of the Ukrainian government. The electric stations suffer of
coal deficit, as the coal was supplied from coal-mines from Donetsk and
Luhansk regions. Ukraine continues to deliver coal from the occupied
territories, but the deliveries are not stable, and the amount of coal is less
than required (V Minenergo otchitalis o postavkah uglya iz DNR i LNR,
2015). The coal deficit led to power cut-offs all over Ukraine and the
necessity to import coal from other countries (Zapasy uglya na ukrainskih
TES umenshayutsya, 2015). However, the coal, imported to Ukraine from
South Africa according to the recent treaties, does not have the necessary
characteristics and caused additional costs to Ukraine (Ukraina neset
ogromnyie ubyitki iz-za afrikanskogo uglya, 2015).

Due to the current situation, Ukraine is also concerned about loss of
potential gas deposits in Crimea and Donetsk region (shale gas deposits in
Donetsk region, gas and oil deposits on Crimea peninsula) (The energy
dimensions of Russia’s annexation of Crimea, 2014; Korysni kopalyny
Ukrayiny, n.d.).

The war conflict in Ukraine may lead to gas crisis not only in the
country, but in Europe as well. According to NATO reviews (Transatlantic
energy security and the Ukraine-crisis: A blessing in disguise?, 2014;
Russian-Ukrainian-EU gas conflict: who stands to lose most?, 2014),
Russian gas company Gazprom provided Ukraine with more than half of
the gas it needed, and supplied more than 1/3 of EU imported gas. Half of
the imported gas to EU is going through Ukraine, which can be threatened
with the escalation of the conflict. Loss of control of certain areas by
Ukraine creates possible risks to energy security of other European
countries, as the gas pipelines pass through that territory (Carney,
n.d.).Ukraine itself struggles with paying the increased prices for gas
because of the economic crisis as a war's consequence.
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The main document, which set the directions of energy sector
development, is Energy Strategy of Ukraine on period till 2030. It was
adopted by the Cabinet of Ministers of Ukraine in 2006 and was renewed
several times later. In 2013 the new Energy Strategy of Ukraine on period
till 2030 was adopted, which foresees satisfaction of energy needs of the
country and strengthening its economic security taking into account
environmental effects of energy sector operation. The document contains
information on all energy resources, their extraction and usage, suggests
measures on energy saving, increase of energy efficiency, increase of
sustainable energy sources' share in total amount of energy needed.
Prognostic energy balance on 2030 expects increase of all resources
extraction (coal, oil, gas, production of heat and water energy). The amount
of sustainable energy is expected to increase by 80 times in 2030 compared
to 2010 (Cabinet of Ministers of Ukraine, 2013). However, a lot of
regulations of the Strategy have declarative nature and require adoption of
other documents and programs. The strategy itself did not take into account
the possible crisis in 2014-2015, which is happening at the moment.

State Agency on Energy Efficiency and Energy Saving of Ukraine
developed National Plan of Actions on Renewable Energy on period till
2020. The main goal of the Plan is to increase the renewable energy sources
and make the share of renewable energy in total amount of consumed
energy 11%. The renewable energy sources, stipulated in the Plan, are
biomass, wind energy station, sun photoelectrostations, geothermal energy,
hydroelectric power stations (State Agency on Energy Efficiency and
Energy Saving of Ukraine, n.d.).

There are also other programs and plans, which deal with energy sector
and security of Ukraine. They are adopted locally in the cities or by
enterprises and organizations (Stalyj energetychnyj rozvytok, n.d., DTEK,
2012). The measures, which are foreseen by all the programs
(governmental and local) for strengthening of energy security of Ukraine
(Kasich and Yakovenko, 2013), are the following: switch to alternative
energy sources and/or increase of their share in total sources of energy;
modernization of gas, electrical and heat systems (which will decrease the
amount of energy used); development of idle gas fields; breaking up the
monopoly of gas market.

Conclusion
Energy security is an important issue for Ukraine's sustainable

development. The main energy resources in Ukraine are: coal and peat,
crude oil, oil products, natural gas, atomic energy, hydroenergy, wind and
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sun energy, biofuel and waste, electrical energy, and heat energy. Ukraine's
energy sources cannot be considered sustainable, as extraction of resources
and industries' performance are accompanied with ecological and social
problems, power loss and resources waste.

Despite the fact, that Ukraine has enough resources' deposits to provide
itself with energy, the state of country's energy security is not satisfactory.
Ukraine provides less than 50% of own demands and is dependent on
Russia's resources. There are other threats to Ukrainian energy sector
development, including current war situation and the need of restructuring.

The adopted Energy Strategy in Ukraine suggests the positive changes
for Ukrainian energy sector, however, its realization is complicated with
numerous external and internal factors. Structural reforms should be made
in all directions of energy policy, which will help the country to resist the
internal and external threats to its security. Any changes in the course of
strengthening energy security of the country should be conformed to
sustainable development concept regulations.
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