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CURRENT ISSUES OF ENERGY EFFICIENCY IMPROVEMENT
IN MODERN ECONOMIC CONDITIONS

Abstract. Electricity consumption is constantly growing in the world. In this connection, there are new urgent
problems of increasing energy efficiency and energy conservation. Exactly, the economic development of countries
and the change in the citizens’ life quality depends on successful solutions in this sphere. In addition, energy
efficiency today is the most important developmental indicator of the national economy. The article discusses
electricity consumption statistics in the world, a comparative analysis of the statutory conditions and the main
implementing energy efficiency methods and programs in different countries.

Key words: energy efficiency; energy saving public policy; economic efficiency; power consumption, energy
substitution.

Introduction. One of the largest sectors in world modern economy today is energy. Moreover, it is
also the basis for ensuring the viability and states economic development [1]. For more than 27 years,
electricity consumption has increased by 52% (figure). In turn, this means the improving energy efficiency
relevance, which can beneficially affect both the global and national economies, businesses, the results of
solving environmental and political problems, as well as individual household problems of providing
electric power resources [15].
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Electricity consumption by region 1990-2018

Research overview. Certainly, there is an active policy trend in the energy efficiency field in the use
of natural resources. That is why a huge amount of Russian and international researches are being
conducted on the topic of improving energy efficiency and energy saving [3]. Opinions of foreign and
domestic authors of scientific publications on this issue are similar [20]. In fact, improving energy
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efficiency is not the most difficult task. In the course of solving this problem, other questions are
simultaneously determined, such as strengthening energy security, improving the environmental situation,
improving the population life quality and growing the economies of countries as a whole [11]. Russian
researchers talk about the failures of energy conservation measures due to the legislative power
imperfection and policies in this direction. In order to overcome the existing state, it is necessary to apply
a policy that would allow the government to take a confident course towards streamlining management,
improving data quality and creating an organizational-legal regime that will promote long-term energy
efficiency projects [6]. The experience of developed countries is of particular interest in the international
community. Many countries, in modern conditions, insist on the importance of improving the energy
efficiency of industries.

Currently, China is the leader in energy consumption, displacing the United States from first place.
Their total share accounts for 56% of all electricity generated [16]. It is quite remarkable that, in recent
years, this indicator in the United States has decreased and for 2018 is 38%. India is in the third place after
China and the United States. The electricity consumption of India is about 11%. By the way, in India, the
growth of electricity production on a large scale continues.

In addition, from 2009 to the present day, there has been an increase in electricity consumption in
other developing countries of the Asia-Pacific region (South Korea, Thailand) [12]. Electricity
consumption in Japan has been decreasing since 2012, primarily due to measures to save energy after a
major accident at the Fukushima-1 nuclear power plant. However, in 2017, the increase in capacity for
electricity consumption began.

In the European Union, energy consumption generally remains stable. Relative growth is observed
only in Spain, Italy and Poland.

At this rate, it can be concluded that there has been a stable situation in this area. The relationship
between the indicators of electricity consumption and global economic indicators is traced [2]. Another
significant detail is that global energy consumption is growing faster than other energy carriers due to
electrification process.

Materials and methods. The main role in the consumption of electricity by industry on a global
scale is played by industrial consumers - 31% and personal electricity consumption - 34.8% (table 1).

Table 1 — World electricity consumption by industry

Tw/h Percentage (%)
Sector

2000 2008 2017 2000 2008 2017
Industry 21.733 27.336 34.231 26.5 27.8 31.0
Transport 22.563 26.747 28.796 27.5 27.3 26.0
Personal consumption and services 30.555 35.861 38.471 373 36.0 34.8
Non-energy use 7.119 8.241 8.961 8.7 8.9 8.2
Total 87 98 110.2 100 100 100

The structure of electricity consumption in the Russian Federation is quite stable when comparing the
figures of the Russian Federation with world statistics. The industrial sector accounts for about 55% of the
total electricity consumption [S]. However, since 2010 this figure has been decreasing and the electricity
consumption indicator by the population is growing. Moreover by 2017, it amounted to 14.2% (table 2).
The smallest electricity consumption percentage belongs to agriculture and the forest industry, at around
1.6% [17]. Fairly stable sectors for electricity consumption remain transport and communications - 8.6%.

According to experts from the IEA (International Energy Agency), Russia has a potential energy
efficiency ratio of around 40%. This includes both production indicators and domestic usage indicators of
the electric power industry. Many Western European countries, Japan, the USA began to show close
attention to the energy conservation problem more than 30 years ago [13]. These countries have managed
to achieve very impressive results, such as a reduction in the energy intensity of GDP by more than 25%.
They succeeded in achieving these indicators by laws and regulations on energy conservation, the creation
of special governing bodies in this area, as well as the development and implementation of energy
efficiency policies [18].
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Table 2 — Electricity production and consumption in the Russian Federation (in billion kWh)

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Electricity generated | 992 | 1038 | 1055 | 1069 | 1059 | 1064 | 1067 | 1069 | 1072
Released outside the | 18 19 24 14 16 8 9 8 10
Russian Federation
Received outside the |3 2 10 8 11 9 12 10 11
Russian Federation
Visible consumption | 977 | 1021 | 1041 | 1063 | 1055 | 1065 | 1051 | 1063 | 1066
Urban and rural 121 | 127 | 131 | 137 | 141 | 146 | 147 | 149 | 151
population
Industry 533 | 554 | 568 | 574 |565 | 561 |563 |562 |561
Agriculture, forestry | 15 16 16 16 15 15 16 17 16
Construction 10 10 11 11 12 10 11 13 13
Transport and 83 86 87 88 90 91 93 91 90
communication
Wholesale and retail | 112 | 119 | 120 |28 30 34 31 31
trade
Other economic 98 99 98 98 99
activities
Electrical grid losses | 113 | 108 | 105 | 105 | 105 |107 |102 | 105 | 107

The main tools for implementing these actions are:

— coercive measures (legislative acts, declarations);

— incentive measures (financial incentive measures - government subsidies, tax benefits);

— educational methods (communication with consumers, with the aim of their transition to energy-
saving technologies in everyday life, the formation of a culture of using natural resources).

Results. In developed countries, various measures are being taken to interact and ensure energy
efficiency (table 3) [9]. In the US, the Energy Policy Act 2005 covers all energy issues. An important
feature of this legislative act is that it does not require the adoption of any additional declarations; the
responsible authority is the Department of Energy (DOE).

Table 3 — Comparative analysis of energy efficiency measures

of 2012

Indicators The United States Japan European countries
Government gﬁegi};fglllg ac;)(;ffi ?I?lsa;nce Energy Conservation Center, Japan | Main Governing Bodies —
laws P &y Energy Savings Act of 1979 States Energy Agencies

Taxes, customs,
credits and other
mechanisms,
stimulating
increase in energy
efficiency and
resource
conservation

The American Recovery

and Reinvestment

Act of 2009,

Regulates tools to stimulate
energy conservation.

Preferential tariffs for energy
payments for energy-efficient
buildings. State subsidies from 50
to 200 dollars when buying a new,
more energy efficient technology.

Tax program

For small businesses, a tax credit
of 7% of the base cost of
equipment purchased. For all
enterprises - a tax deduction in
an amount not exceeding 30%
of the base cost of equipment.
Credit programs: in the case of
acquisition, rental or energy-saving
equipment in the amount of 270
million yen loan at special
preferential rates

Tax incentives:

incentive tariff for electricity
and a project to create a
network of smart meters;
feed-in tariff program is
designed to develop
independent production of
electricity by individuals and
legal entities using renewable
energy sources.

Long term tasks

Limit greenhouse gas emissions
by 2050 by 83%.

Increase self-sufficiency

20% reduction in CO2
emissions;

20% of EU energy
consumption comes from

1 0,
ﬁ:;dg;z dependence on energy in energy up to 70% renewable energy sources;
P 20% reduction in primary
energy consumption

Place in the world | 2 5 From 6 to 10
Energy efficiency Refusal from import of energy . Reduce CO2 and greenhouse
assessment . CO2 reduction L.
criteria resources, CO2 reduction gas emissions
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In Japanese practice, among the measures to achieve energy efficiency, there is an extensive network
of state subsidies covering the industrial, transport, and commercial sectors [13]. As an example, in the
industrial sector, there is support for projects that can provide energy-efficient modernization of
production. In addition, for the commercial sector, the introduction, promotion of energy-saving
technologies in infrastructure, grants for the natural gas-fired water heaters introduction.

In Western European countries, special attention is paid to the Feed-in Tariff program. This program
is an economic and political mechanism designed to attract investment in renewable energy technologies.

In Russia, the process of increasing and achieving energy efficiency is at the initial stages [4]. It can
be considered that measures taken by the government to pursue an active energy conservation policy, for
example: Decree of the President of the Russian Federation No. 889 of June 4, 2008 “On some measures
to improve the energy and environmental efficiency of the Russian economy”. Resolution No. 746 -
Resolution of the Government of the Russian Federation of September 5, 2011 “On approval of the Rules
for the provision of subsidies from the federal budget to the budgets of entities Of the Russian Federation
for the implementation of regional programs in the field of energy conservation and improving energy
efficiency”. “The State Program of the Russian Federation for energy conservation and energy efficiency
for the period until 2020”. “Energy Strategy of the Russian Federation for the period until 2030,

Among the main tasks in the Energy Strategy, “the need to increase energy efficiency and reduce the
energy intensity of the economy to the level of countries with similar climatic conditions (Scandinavian
countries, Canada)” is highlighted. Large-scale structural economic transformations are foreseen both in
the industrial sector and in terms of the production of GDP as a whole. The strategy stipulates that
industries with low energy intensity, which specialize mainly in high-tech products, will develop at a
faster pace [7]. The government plans to create a new growth opportunity based on manufacturing and the
high-tech services sector, which have a relatively lower energy intensity. It is expected that by 2030 the
share of low-energy-intensive sectors such as food, light industry, engineering will increase with 1.5 times
in the structure of the industrial sector and will make up more than half of the total industrial production.

Nevertheless, there are practically no real ongoing actions and measures for industry, transport, the
housing and utilities sector, and infrastructure facilities. In accordance with paragraph 21 of Article 381 of
the Tax Code of the Russian Federation, “organizations regarding newly commissioned facilities having
high energy efficiency are exempted from property tax”. This is almost the only incentive mechanism in
the field of energy conservation. State subsidies to regional budgets for energy efficiency and energy
saving programs are provided, however, there is no working mechanism for implementing actions [§].

There are a number of problems that impede the increase in energy efficiency in Russia:

— macroeconomic: inadequate project financing, energy prices, economic forecasts of growth and
fall;

problems of the state regulation;
insufficiently developed institutional sphere;
problems in creating public information systems;

— difficulties in organizing statistical observations.

Today, according to experts, Russia has a rather large potential in the field of energy efficiency.
According to average estimates, it amounts to more than 40%, however, it is necessary to review a number
of issues and turn to world experience in solving this urgent problem, mainly by creating specific
mechanisms for implementing existing regulatory legal acts and programs. Long-term goals in this area
can help achieve such measures as determining tax and credit policies, attracting investments, as well as
creating an extensive system of government subsidies for specific measures to improve energy efficiency
in both production and the housing and communal sector, and introducing preferential tariffs for industries
that switched to Energy Saving Technologies.

The purpose of the prospective formation of the fuel and energy balance of Russia and its effective
use can be attained. However, for this it is necessary to increase the level of energy efficiency and energy
saving. The modern development of the Russian economy is characterized by the relationship of energy
saving and energy efficiency for many enterprises in the industrial sector. As applied to the gas industry, it
can be said that energy efficiency is considered as an indicator representing the ratio of the total profit
received from the use of energy resources to the total cost of using certain types of energy resources in the
production and technological process of gas production and use for certain period [13].
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Over the past few years, in the vast majority of developed countries, the relative price of production
has been falling as a result of the development of innovations. All innovations are provided and improved
by computing power, the pace of development and diffusion of innovations is unprecedentedly fast [10].
Artificial intelligence has achieved significant success due to the rapid growth of computing power and
the availability of colossal amounts of data. The value of storing information is currently approaching zero
(storing 1 GB today costs less than $ 0.03 per year compared with $§ 10 thousand two or twenty years ago).

Discussions. Developed and developing countries are focusing on the use of biofuels and improving
the technology itself [19]. Due to investments aimed at research and development of alternative and
renewable energy sources, it is planned to increase energy efficiency and energy saving (table 4).

Table 4 — Energy Conservation Measures in Developed Countries

Country Tax benefits Governmental support
Enterprises engaged in the production of energy-
efficient technologies and high-tech equipment

are exempted from taxes partially or completely.

. . . . . Acti imulation of the sol i
Germany When reconstructing residential premises with ctive state stimulation of the solar and wind energy
increasing thermal characteristics, the owner
receives a 20% discount on tax payments.
Th Iculati h f .
Denmark ¢ tax calculation depends on the amount o Heating supply law

carbon contained in the fuel.

Financial support by the government for the transition to
. energy-saving energy technologies and energy-efficient

Finland - . .

equipment. The use of local fuels (peat, wood processing

waste) is stimulated by the Government.

Investments in technologies related to the production of

aluminum and ferroalloys.

installing solar panels, 1/3 of the cost of work is returned

to homeowners

Energy benefits for energy-efficient buildings. 20% of the

USA _ cost of work aimed at increasing the energy efficiency of

residential buildings is financed by the government.

Energy efficiency audit of enterprises.

Investment support for renewable energy projects. Partial

Norway Carbon tax

Japan Coal tax is cancelled

life-line tariffs for the use of energy-efficient

France equipment and technology. refund for the purchase of energy-efficient equipment and
technology.
Brazil B Financial support for the production of biofuels (ethyl

alcohol) using sugarcane.

Another fuel to use is the natural gas. Efficiency of usage such energy sources is strongly depend on
the specific conditions of the region [14]. Natural gas is used in many sectors of the economy: to obtain
electricity and heat, to meet the household needs, as automobile fuel, as raw material for the chemical
industry. Russian gas is a cheap and therefore widely used type of fuel. An analysis of the structure of
consumption of initial energy carriers in the Russian economy shows that the grain of gas exceeds 50%,
and the grain of gas used as fuel for thermal power plants accounts for over 70% (table 5).

Table 5 — Gas consumption structure by consumer categories

Category Percentage (%)
Oil industry 39.5
Power industry 14.9
Agro-industrial complex 11.2
Cement industry 10.0
Household consumers 8.5
Auto-agricultural machine-building 7.5
Metallurgical industry 5.5
Population 2.1
Other industries 0.6
Compressed natural gas turnover 0.1
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Natural gas is one of the important components of fuel and energy resources - this is the third place of
use in production. The share of its consumption is significant in various sectors of the economy.
Therefore, the gas industry of Russia, being the basis of its fuel and energy complex, is so important for
the growth of the country's economy [6].

The character of gas consumption and special features of the gas powered equipment allows using it
at the peak hours, because there are low costs of turning it off and on frequently. The majority of other
types of power systems consume colossal loads at the peak hours that lead to rapid equipment wear. These
facts are fraught with an increase in accident rate if the gas power equipment will not become widespread.
The trend will be strengthened due to continued economic growth and underfunding of energy. Therefore,
given the geographical and economic features of Russia, it is advisable to use natural gas at the peak of
electricity consumption. It can be used for combined-cycle gas turbine (GTCC) or Gas Turbine
Compressor Set. CCGT is the future of energy; analysis of global trends indicates that the construction of
CCGT has a high economic meaning. It has the highest efficiency of converting thermal energy into
electrical energy in comparison with all other methods, it generates less harmful emissions into the
atmosphere, relatively low cost of construction and installation, high maneuverability, the highest
coefficient of performance (COP) in comparison with all other methods of converting thermal energy into
electrical energy. Russia has huge reserves of associated gas; the development of natural gas substitution
technologies at the peak of electricity consumption is a very promising direction in the development of the
energy conversion industry.

Conclusion. In conclusion it must be said that generally all the measures related to increase the
energy efficiency and saving energy resources can be divided into three main areas:

1) saving the raw material base,

2) saving in the production process,

3) saving fuel and energy resources by the use of renewable energy sources.

Also to have the balanced energy system every country and every government has to analyze their
specific opportunities and generate the optimal strategy in energy production, it means that different
energy sources must be used according to their specific features and characteristics of the equipment. As
for Russian energy system the natural gas may be successfully used in the peak hours because of wide
availability of this type of fuel and high level of mobility gas powered generating capacity according to its
turn off/on time and costs.

N. bepauukosa, E. Kucenesa, /I. baesa, U. CoJsioBbeBa
Onrycrik Opai MemJIeKeTTiK yHuBepcuTeTi, YensonHck, Peceit

KA3IPT'T S)KOHOMUKAJIBIK KAFIATIA DHEPTUSI TUIMILIITTH
APTTBIPYJIbIH ©3EKTI MOCEJIEJIEPI

N. bepanukoBa, E. Kucenesa, /l. baeBa, . CoioBbeBa
IOxHO-Ypanbckuii TocyaapcTBEHHBIN YHUBEpCUTET, Yensounck, Poccus

AKTYAJIBHBIE BOITPOCBI HOBBIIIEHU S DQHEPTOO®®EKTUBHOCTH
B COBPEMEHHbBIX 9 KOHOMHMNYECKHUX YCJIOBHUAX

AHHOTanusi. B Mupe noctossHHO pacteT noTpedaeHue AIEKTPOIHEPTHH, B CBSA3U C ITUM IOSIBIISIIOTCS Bee Ooiee
aKTyaJIbHbIE TPOOJIEMBI MOBBIIICHUS SHEPro3(H(HEKTUBHOCTH U SHEProcOEpekeHHsI, UMEHHO OT UX PEIICHHS 3aBUCHT
KaK SKOHOMHYECKOE pPa3BUTHE CTPaH, TaK M KadecTBO XWM3HM TpaxnaH. Kpome Toro, sHepro3(¢eKTHBHOCTh Ha
CEeTOJHS SBIACTCA BKHEHIIINM ITOKa3aTeIeM pa3BUTHS 3KOHOMHKH TOCyIapcTBa. B craTbe paccMOTpeHa CTaTUCTHKA
MOTPEOIICHUS IEKTPOIHEPTUH 110 CTPAHAM MHp, BBIIIOJIHEH CPABHUTENBHBIN aHAIN3 HOPMAaTHBHO-TIPABOBBIX 0a3 M
OCHOBHBIX METOJIOB PEAIM3ALK IIPOrPaMM IOBBIIIEHUS SHEProdd(EKTUBHOCTH Pa3INYHBIX cTpaH Mupa U Poccun.
ITpennoxxeHsl MEphI MO 3aMELIEHHIO YHEPTHH IPUPOJHBIM Ta30M.
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ITo omenkam cnenmanmnctoB MOA (MeXIyHapOogHOTO DHEPTreTHYECKOro ATEHTCTBA) YIpaBICHHE HEPro-
s¢dekTuBHOCTEIO B Poccnu B cpaBHEHNH C APYTMMH MHPOBBIMH JILAEPAMH ITIOTPEOJICHHS SIEKTPOIHEPTUH HEYI0B-
JIETBOPHUTENBHOE, KO3()(UIMEHT MOTeHIHaNbHON 3HeproaddexTuBHOCTH Haxoiutcs Ha oTMeTke B 40%. Croma
BXOJAAT KaK IOKa3aTelIM MPOM3BOJACTBA, TAK M IOKa3aTeIH OBITOBOIO HCIOJIb30BAaHHS IEKTPOIHEpreTuku. Ilpu-
CTaJIbHOE BHUMAaHHKE K Ipo0iIeMe dHeprocOepeKeHrss MHOTHE 3amaqHoeBporneiickue crpansl, SAnonus, CIIIA Hagamu
mposBIATE yke Oomee 30 ser Hazaa. OTUM CTpaHaM yIanoch IOOMTHCS BeCbMa BIICUATIIIOUINX PE3YIbTAaTOB —
cHikeHus sHeproemkoctd BBIT Ha Gosee wem 25%. JlocTuub JaHHBIX MOKA3aTeIe UM YAAJIOCh IO CPEACTBAM
BHCAPCHUA HOPMATUBHO-IIPABOBLIX AKTOB 06 3Heproc6epe>1<eHM1/1, IMyTEM CO3J]aHHAd CHCHUAJIBHBIX OPraHOB YIIpaB-
JICHUs B 3TOW 00JacTH, a Takke Onarojaps pa3paboTKe W pean3alyy IMOJUTUKU dHeProd(hGeKTHBHOCTH. BaxHbIM
pe3yJbTaToM, MOJY4YEHHBIM B CTaThe, SBJSIETCS 0030p M CHCTEMaTH3alMs TaKuX MHCTPYMEHTOB, NPUMEHSEMBIX B
mupe. OCHOBHBIMH I'pyIIIIAMH HHCTPYMEHTOB TOBBIIICHHUS 3HEPro3((HEeKTUBHOCTH SIBIISIOTCSL:

MIPUHYANUTEIbHBIE MEPOTIPHUATHS (3aKOHOIATENbHBIE aKThl, HOPMBI, JEKJIapalun); CTUMYJIHPYIOIINE MEPOpHs-
THS (MEphl HHAHCOBOTO CTUMYJIHPOBAHIS — TOCYNapPCTBEHHBIE CyOCHINH, HATOTOBBIC JIIOTHI);

MIPOCBETUTENBCKHAE METOABI (OOIIeHNE C MOTPEOUTENAMH € IENbI0 WX Mepexoja Ha YHepProcOeperaronie Tex-
HOJIOTUH B TIOBCEIHEBHOW >KM3HH, ()OPMHUPOBAHHUE KyJIbTYpHI TOJIB30BAHMUS MPUPOIHBIMH pecypcamu). B pa3BuThix
CTpaHax MHUpa MPUHUMAIOTCS pa3lIMYHbIe MEpPHI [0 B3aMMOJACHCTBHIO M 00ECIEeYeHHIO 3HEProd(p(EKTUBHOCTH, 3TH
MEpBI CHCTEMAaTU3UPOBAHBI B CTaThE.

B cTarbe BbIENCHBI OCHOBHBIE OTPAHUYEHHS M TEHICHIUH PA3BUTHS YHEPTETUUECKON OTPACIH B COBPEMEHHBIX
HKOHOMHUYECKHX YCJIOBHUSX. 3a IMOCIEeHHE HECKOJIBKO JIET B IOJABJISIOIIEM OOJIBLIIMHCTBE Pa3BUTHIX CTPAH MPOUCXO-
JIAT TaJICHUEe OTHOCUTEJIbHOW LIEHbl CPEACTB IIPOU3BOJACTBA B pe3yjbTaTe pa3BUTHs MHHOBauui. Bce nHHOBanuu
o0ecrieunBaroTCsl M COBEPIICHCTBYIOTCS 33 CYET BBIYMCINTEIBHON MOLTHOCTH, TEMITBI Pa3BUTHS M PaclpoOCTPpaHEHUS
WHHOBALIMH OKa3bIBAIOTCS OecIpelieIeHTHO ObICTPhIMH. VICKyCCTBEHHBIN MHTEIUIEKT JOCTUT CYIIECTBEHHBIX YCIIEXOB
Oyarofapsi CTPEMHUTEIEHOMY POCTY BBIYMCIMTENBHBIX MOIIHOCTEH M IOCTYITHOCTH KOJIOCCAIBHBIX 00bEMOB JJAHHBIX.
CronMocTh XpaHeHUss MH(GOPMALMKM B HACTOSINEE BpeMs NMPHONMDKACTCS K HYJIO. Pa3BUThIE M pa3BHBAIOIIUECs
CTpaHbl KOHIEHTPUPYIOT CBOE BHMMAaHHWE HAa IPUMEHEHHH OHOJIOTHYECKOTO TOIUIMBA M YJIyYLIEHHH CaMHUX
TEXHOJOTHI. 3a CUeT WHBECTHLMH, HANPaBICHHBIX HAa WCCIECIOBAHMS M pa3BUTHE AJIbTCPHATUBHBIX M BO30OHOB-
JSIEMBIX MCTOYHUKOB 3HEPIHH, TUIAHUPYETCS TOBBIIIEHUE YHEPIeTUIECKONH 3(GPEKTUBHOCTH U IHEProcOEpeKEeHHs.
Br16op cnenuduuecknx MCTOUHUKOB YHEPIUM CYIIECTBEHHO 3aBUCHUT OT T€X OCOOEHHOCTEH, KOTOPbIE XapaKTepHEI
JUIL KOHKPETHOM CTpaHbl WJIM PErHOHA, JaHHbIE OCOOCHHOCTH TaKXe IPOaHaIM3UpOBaHBl B craTtbe. OnHON u3
BOSMO)KHOCTeﬁ, B 4aCTHOCTHU B pOCCMﬂCKHX YCIOBUAX, ABJIACTCA POCT UCIIOJB30BAHNA TCHEPUPYIOUINX MOIJlHOCTeﬁ
Ha Ta30BOM TOILIMBE. B crily 0coOEHHOCTEH ra30BOro 000py10BaHUs TAKOH SHEPrOHOCUTEh B COBPEMEHHOM MHUpE
Oyzet 1enecooOpa3HO MPUMEHSTH JUIS 3aMELCHUS AIEKTPOIHEPTUH B TUKK NOTpedieHus . ['eHepupyoime MoHoc-
TH, UCTIOJIB3YIOIIHME APYTHE TUIIBI SHEPrOHOCHUTENIS,, MOTYT HCIBITHIBATH CYIIECTBEHHbIE MIeperpy3Ku Jubo TpeboBaTh
JUINTEIBHOTO BPEMEHHU U 3aTpaT Ha IIyCK M OCTaHOBKY. B cBoro ouepelp, IpUMEHEHHE apora3oBbIX YCTAaHOBOK MIIN
ra3oTypOMHHBIX YCTAaHOBOK MOKHO Ha3BaTh OyIyIIMM JHEPreTHKH, OHH MMEIOT CaMyl0 BBICOKYIO 3((EKTHBHOCTD
peoOpa3oBaHMs TEIIOBOW YHEPTHM B 3JIEKTPUYECKYIO B CPAaBHEHHH CO BCEMH APYTHMH clioco0aMu, (pOpMHUPYIOT
MEHBIIE BPEJHBIX BEIOPOCOB B aTMOC(eEpy, XapaKTePU3yIOTCSI OTHOCHTENLHO HU3KOH CTOMMOCTBIO CTPOUTENIECTBA U
YCTQHOBKH, BBICOKOM MaHEBPEHHOCTBIO, CAMBIM BBICOKMM KO3(Q(HIIMEHT MOJE3HOTO JCHCTBHS B CPAaBHEHHH CO
BCEMH JPYTMMH CIIOCO0aMH NpeoOpa3oBaHUs TEIUIOBOM 3HEPTHU B 3NEKTpUUecKyro. [loaToMy B CTaThe OTICIBHO
aHAJM3MPYETCsl CTATUCTHKA IOTPeOJIEHHs Ta3a M AETAIOTCS BBIBOABI O MEPCIEKTHBAX €ro HCIOJIb30BAHUS IS
MOBBILIEHUS SHEProd(PEKTUBHOCTH B 3aBUCHMOCTH OT reorpadguyeckux 1 SIKOHOMHUYECKUX 0COOCHHOCTEW CTpaH.

KaoueBbie cioBa: 3HeprodpdekTHBHOCTb, IHEProcOEpekeHue, MOIUTHKA TOCYAapCTBa, IKOHOMHYECKAs
3¢ GEKTUBHOCTD, YHEPTOMOTPEOICHHE, 3aMEIIICHUE SHEPTUH.
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