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THE ANALYSIS OF THE ENERGY CONSUMPTION IN UKRAINE

Problem statement. The solution of the problem of industry and public
energy supply is becoming very important for many countries. This is due to the
increasing economies of scale, improved level of living standards in residential areas,
etc. Energy is one of the basic types of primary resources in the sphere of material
production, which ensures uninterrupted operations in industry, transport,
construction, agriculture and other sectors of economy and functioning of the
population. The continuous growth of the energy needs of enterprises, new household
appliances and electronics, rising level of automobile availability and the need for
transporting goods and people causes the necessity to analyze the total energy
consumption within the national economy, because increasing total capacity of power
units exceeds the capacity of industries producing required energies.

Analysis of recent research and publications. Energy efficiency is the
investment in energy reduction to meet growing energy demand. Thus, this concept is
focused on reducing energy losses. Historically, politicians considered energy
efficiency as a strategy of minimum losses helping to ensure the use of smaller
amounts of energy to provide the required level of consumption, especially in
residential areas. Besides, energy efficiency reduces greenhouse gas emissions by
decreasing consumption and peak loads, thereby slowing the capacity growth.

V.V. Markin [1], M.A. Ponomaryov [2], A.H. Zakharova [3], D.Y.
Drozhzhinov [4] also observed the definition of energy efficiency as a means of
achieving the following goals or energy efficiency management outcomes, including
those of national and international politics, business, etc.:

- change in energy efficiency by a certain amount;

- minimizing energy resource cost while obtaining a beneficial effect;

- effective investment of resources in the energy development;

- energy efficiency policy at all governmental levels;



- introduction of managerial and technological innovations in the energy sector;

- optimization of fuel and energy balance and supply management based on the
development of state and regional strategies;

- reduction of carbon emissions (climate change prevention);

- increasing the security of energy supply (due to more sustainable production),
etc.

The study of energy consumption in Ukraine covers the period of 2002-2011.
During this period the issue of energy efficiency and energy saving in Ukraine started
to gain attention from both government authorities and businesses. This trend can be
explained not only by changing the volume and structure of production due to the
collapse of the economic system of the former USSR, but conscious actions to
Improve the energy efficiency of the national economy in Ukraine.

The aim of the research is to analyze the total energy consumption within the
national economy.

General content. In order to conduct the study a detailed analysis of total
primary energy supply (TPES) rate should be considered. This rate characterizes the
amount of energy received by national economy from all sources, including domestic
production, imports, exports, stock exchanges and international marine and aviation
bunkering. The production of primary energy includes data on the quantity of
extracted or produced fuel after processes of removing inert substances or impurities.
Imports and exports of energy take into account data on the amount of fuel that has
come from other countries or has been delivered to other countries, that is, fuel
transported through the state border without transit.

The dynamics of TPES structure in Ukraine based on types of energy resources

Is shown in Fig. 1.
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Fig. 1. The dynamics of TPES structure based on types of energy resources in
Ukraine in 2002-2011 *)

*) Compiled by the author according to the sources [5-12]

The analysis of the data presented in Fig. 1 indicates that according to the
absolute value of TPES in oil equivalent the period of 2002-2011 can be divided into
several stages on the basis of main trends of growth or decline. Thus, in 2002-2005
TPES in Ukraine tended to increase. During four years the figure rose by 11 min.
t.0.e. or by 8% due to the influence of incentive policies in metallurgy and favorable
conditions in the global market for domestic goods . However, during the years 2006-
2009 in comparison with 2005 TPES in Ukraine fell sharply by 29 min. t.o.e. (20%).
In the period of 2010-2011 the parameter under study increased again by 15 min.
t.o.e. (11%). Figure 1shows that the changing trends in TPES are associated with
changes in the supply of the two main types of energy resources to Ukraine - natural
gas ( its share is from 36 % to 47 % in different years) and coal and peat (their share
ranges from 26% to 33 %). Thus, during the growth of TPES in 2002-2005 there are
negligible fluctuations of coal and natural gas shares in its structure, i.e. the value of
the overall rate was not influenced by the structure based on the types of energy
sources. At the same time, during the TPES recession period in the years 2006-2009



there are the following changes in the structure: natural gas share decreased,
respectively, the percentage of other types of energy resources, on the contrary,
increased. On the whole, Fig. 2 indicates that changes in TPES largely determine the

dynamics of natural gas supply.
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Fig. 2. Dynamics of TPES volumes, natural gas and other energy sources supply in
Ukraine in 2002-2011, min. t.o.e. *)

*) Compiled by the author according to the sources [5-12]
Table 1 shows that in 2002-2011 about 41% of needs for fuel and energy

resources in Ukraine is satisfied by imports. Thus, during the period under
consideration TPES structure tended to lowering import FER from 47% in 2002 to
40% in 2011. Obviously, natural gas share is prevailing in the structure of imported
energy carrier. Thus, according to Table 1 imported gas share made about 70% of
total energy imports and about 35% of TPES in Ukraine annually during the period
under study.



Table 1
The structure of primary energy supply based on FER supply in Ukraine during
2002-2011, min. t.o.e. *), **)

Crude oll .
Coal and and oil Natural gas Nuclear | Alternative Total
Years peat oroducts energy energy
Min. % Min. % Min. % | Min.t.o.e. | Min.t.o.e. Min. %
t.o.e. t.o.e. t.o.e. t.o.e.
2002 Prod | 30,50 90| 326 | 21| 14,33| 23 20,33 1,09 | 69,51 | 53
Imp. | 3,38 10| 12,23 | 79| 47,15 | 77 - -| 62,76 | 47
2003 Prod | 30,83 86| 246| 15| 1162 | 20 21,22 1,06 | 67,18 | 51
Imp. | 5,04 14| 1441 | 85| 46,35| 80 - -| 65,80 | 49
2004 Prod | 26,91 81| 385| 21| 13,75| 21 22,68 1,28 | 68,46 | 49
Imp. | 6,38 19| 1411 | 79| 52,10| 79 - -| 72,58 | 51
2005 Prod | 32,79 88| 429 | 31| 1521 | 23 23,13 1,33 | 76,75 | 54
Imp. | 4,52 12| 9,68 69| 50,48 | 77 - -| 64,68 | 46
2006 Prod | 33,26 83| 438 | 29| 17,68 | 30 23,51 1,69 | 80,52 | 58
Imp. | 6,75 171 1048 | 71| 42,11 | 70 - -| 59,34 | 42
2007 Prod | 31,36 77| 4,47 | 28| 17,69 | 30 24,12 1,67 | 79,32 | 56
Imp. | 9,28 23| 11,41 | 72| 42,00 70 - -| 62,69 | 44
2008 Prod | 34,32 80| 426| 29| 16,12 | 28 23,57 2,59 | 80,85 | 57
Imp. | 8,57 20| 10,24 | 71| 4246 | 72 - -| 61,27 | 43
2009 Prod | 31,09 86| 392| 28| 16,15| 35 21,76 2,48 | 75,40 | 62
Imp. | 5,14 14| 995| 72| 30,65| 65 - -| 45,73 | 38
2010 Prod | 28,65 79| 359 | 27| 1542 | 34 23,39 2,60 | 73,65 61
Imp. | 7,62 21| 9,79 | 73| 29,55| 66 - -| 46,96 | 39
2011 Prod | 34,46 81| 341 | 27| 1553 | 30 23,76 2,53 | 79,60 | 60
Imp. | 8,34 19| 9,27| 73| 36,18 | 70 - -| 53,79 | 40

*) Compiled by the author according to the sources [5-12]
**) Prod. - production of primary energy for the needs of Ukraine , i.e. total production minus exports.

Imp. - the supply of primary energy in Ukraine from abroad, i.e. imports.

For a long time until 2006 the largest supplier of natural gas to Ukraine was
Turkmenistan, which accounted for about 67% of imports. Russian Federation mainly
transferred gas as payment for gas transit services to Europe through Ukraine. In
addition, all imported gas was transported to Ukraine by the gas transport system of
the Russian Federation. In 2006 the agreements with Turkmenistan were cancelled
and Ukraine became dependent on a single supplier - Russia. As a result in recent
years virtually all imports volume is formed by the deliveries from Russia.

Ukraine also imports crude oil, which accounts for about 19% of average
energy imports and of 8% in TPES (see Table 1). In Ukraine, annually about 3-4



million tons of oil are extracted, which can provide only about 20% of domestic
needs, the rest of the volumes come from imported resources. As a result of lack of
oil production in the country, the domestic oil and oil products are sensitive to price
fluctuations in foreign markets simultaneously depending on the economic and
political situation in the country. It should be noted that imports of oil and its
processed products is mainly from Russia. During the 2002-2011 minor amounts of
these goods were also imported from Belarus, Poland, the USA, Lithuania,
Kazakhstan, Azerbaijan and Turkmenistan.

The analysis of the dynamics of primary energy supply structure based on
supply sources (see Table 1) indicates that coal and nuclear power are the strategic
types of energy sources for Ukraine. Primary energy share derived from these
sources is about 42% and 30% respectively in average for the years 2002-2011.

It is known that Ukraine has substantial coal stocks, which makes it one of the
main domestic sources of energy in Ukraine. However, today the coal is taken in old
mines under difficult geological conditions: almost 96 % of mines have been working
without any reconstruction, more than 50 % of machinery and equipment for mining
Is completely worn out. The high cost of domestic coal leads to the need for subsidies
from the state budget sector. In addition to the problems mentioned above, high level
of accidents in the industry, the negative environmental impacts of production and
consumption of coal should be stated [13, p. 14-22].

Atomic (nuclear) energy in Ukraine is recognized as one of the priority areas of
energy sector [14]. Nuclear industry is considered as science-driven. Other
advantages of using atomic energy are the absence of actual emissions of greenhouse
gases, relative independence from fuel due to the necessity to use a small amount of
fuel at a relatively low price for the energy produced on this source. On the other
hand the positive features of nuclear energy as a strategic resource in Ukraine meet a
number of challenges, including the lack of funds for the construction of generating
facilities, power plants and high-voltage transmission lines to free up capacity and
deliver power to consumers. In addition, there are the following factors which
neutralize the price attractiveness of nuclear power: complex accident-prevention

systems in modern plants, the necessity of their liquidation after resources depletion,



the problem of disposal of nuclear fuel, and the fact that now fuel for nuclear power
plants is imported to Ukraine from Russia and the U.S. [15].

However, the strategic importance of coal and nuclear energy for the Ukrainian
economy, which is declared in the Energy Strategy of Ukraine till 2030 [14], should
not be diminished but more attention to justify the ways of solving these problems is
required.

Conclusions. The analysis of primary energy supply, according to its
directions indicates that despite the current Energy Strategy of Ukraine till 2030,
Ukraine is still dependent on imported energy carriers, especially on foreign supplies
of natural gas. The trend to reduce TPES volumes and energy carriers imports could
be considered positive providing steady production output in the country, which
could indicate the increasing energy efficiency of the national economy of Ukraine.
However, this trend is related to the following causes: production reducing and
corresponding decrease in energy demand due to the global financial crisis in 2008,
high depreciation and low productivity in the mining industry. Ultimately, we can say
that the extraction of domestic resources is conducted in complex geological
conditions, which makes production unprofitable at the current technology level.
Therefore, it can be assumed that in the near future, the economy of Ukraine will
remain energy inefficient which causes the need for imported fuel.
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Okaryachenko A. P. The Analysis of the energy consumption in Ukraine.

This article has highlighted the need for analysis of the total energy
consumption in the domestic economy, studied the power consumption in the
economy of Ukraine for the 2002-2011 years, shows the trend in the volume of
TPES, the supply of natural gas and other energy sources in Ukraine in 2002-2011,
analyzed the structure of primary energy supply by sources of supply of energy
resources; was considered energy efficiency as the investment in reducing energy
consumption to meet the growing energy demand.

Keywords: energy consumption, the rate of total primary energy supply
(TPES) , the dynamics of the supply , importation , primary energy.

Oxapsiuenko I'.Il. AHaJi3 cTaHy eHEeprocnoKUBaHHA B Y KPaiHi.

Y crarti  Oylo  BHSBIEHO  HEOOXIAHICTh  aHaji3y  3arajlbHOIO
€HEepProCIOKUBAHHS B MeXax  HaIlOHAJILHOI €KOHOMIKH; JIOCIIIKEHO
E€HEProCIOXKUBaHHS B eKkoHOMiIll Ykpainu 3a 2002-2011 pp.; HaBeneHO AUHAMIKY
o0csriB 3I1I1E, nocTauanHst mpyUpoOAHOTro Ta3y Ta IHIIUX JHKepesl eHeprii B YKpaiHl y
2002-2011 pp.; mpoaHasi3oBaHO CTPYKTYpPY IEPBUHHOTO TOCTAa4YaHHsS EHeprii 3a

mxepenamu nocradyanHa [IEP; Oyno po3risiHyTo eHepreTudHy eQeKTHBHICTH SK



KaliTaJOBKIAJEHHS y CKOPOYEHHS EHEpProCIOXMBAHHS ISl 3aJ0BOJICHHSA
3pOCTaIOUOro MOMUTY HA EHEPIito

Kiro4yoBi cnoBa: €HEpProcroXMBaHHS, ITOKAa3HMK 3arajlbHOTO IEPBUHHOIO
noctaganass eneprii  (3IIIIE), nwmramika TmOCTa4aHHs, IMIIOPT, TEPBUHHI
€HEepropecypcu

Oxapsiuenko A.Il. AHa/IU3 COCTOSIHUA IHEPronoTpedeHus B Y KpauHe.

B cratbe  ObUIO  BBISIBIEHAa ~ HEOOXOAMMOCTh  aHalu3a  OOIIEro
SHEPromnoTpeOseHnss B  paMKax  HAllMOHAJIbHOM  SKOHOMMKH;  HCCJIEI0BAHO
sHEpronoTpedieHre B 3KoHOMUKe YkpauHsl 3a 2002-2011 rr; npuBeaeHa JuHaMUKa
oovemoB OIIIID, mocraBkM NpUPOJHOrO rasa U APYIMX HCTOYHUKOB SHEPTUU B
VYkpaune B 2002-2011 rr; mpoaHamu3supoBaHa CTPYKTypa IEPBHYHOM ITOCTAaBKH
SHEPruM MO HCTOYHMKAM mocTaBok TOP; Obula paccMoTpeHa H>HepreTuyeckas
3(¢(HEeKTUBHOCTh KaK KallUTaJOBJIOKEHUE B COKpAILlEHUE SHEPronoTpeOsIeHus Is
YAOBJIETBOPEHUS PACTYILETO CIIPOCA HA YHEPTHUIO.

KnroueBple cioBa: sHepromoTpelsieHHe, IOKa3aTelnb OOLed NepBUYHOU
nocraBku sHeprun  (OIIIID), puHamMuka TOCTaBKM, MMIOPT, IEPBUYHBIE

HEPTOPECYPCHI.



