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efficiency is not the most difficult task. In the course of solving this problem, other questions are
simultancously 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 modem 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
vears, 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 areca. 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 28.796 275 273 26.0
Personal consumption and services 30.555 35.861 38471 373 36.0 34.8
Non-energy use 7.119 8.241 8.961 8.7 8.9 82
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 [5]. 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 goveming bodies in this area, as well as the development and implementation of energy
efficiency policies [18].
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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 20207, “Energy Strategy of the Russian Federation for the period until 20307,

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 [8].

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 arca
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
Germany %Zﬁiﬁgﬁﬁgﬁgﬁlﬂ?ﬁ;gzﬁﬂzéﬁgzpﬁily' Active state stimulation of the solar and wind energy
increasing thermal characteristics, the owner
receives a 20% discount on tax payments.
Denmark The tax calculation depends on the amount of Heating supply law
carbon contained in the fuel.
Financial support by the government for the transition to
Finland 3 energy-saving energy technologies and energy-efficient
equipment. The use of local fuels (peat, wood processing
waste) is stimulated by the Government.
Norway Carbon tax Inves_tments in technologies related to the production of
aluminum and ferroalloys.
Japan Coal tax is cancelled installing solar panels, 1/3 of the cost of work is returned
to homeowners
Energy benetits for energy-efficient buildings. 20% of the
USA 3 cost of work aimed at increasing the energy efficiency of
residential buildings is financed by the government.
Energy efficiency audit of enterprises.
Jife-Tine tariffs for the use of energy-efficient Investment support for renewable energy proj ects. Partial
France . refund for the purchase of energy-efficient equipment and
equipment and technology.
technology.
Brazil 3 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
CCQGT has a high economic meaning. It has the highest efficiency of converting thermal energy into
clectrical 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
clectrical 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 opportunitiecs 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. bepauuxosa, E. Kucenera, /I. baea, 1. ConoBbeBa
Onrycrik Opan MeMIekeTTik yHuBepcuTeTi, YesiOnHek, Peceit

KA3IPTT DKOHOMUKAJBIK JKAFJAMIA DHEPTHS THIMALIITTH
APTTEIPYILIH O3EKTI MOCEJIEJIEPI

H. Bepaaukora, E. Kucenepa, /. Baesa, . CosioBneBa
FOsxHO-Y panbCkuif TOCY AAPCTBCHHBIA YHUBEPCUTET, UemtonHCK, Poccusa

AKTYAJBHBIE BOITPOCHI NOBBIMNEHUA JHEPT O3 ®PEKTUBHOCTH
B COBPEMEHHBIX D KOHOMHWYECKHX YCJIOBHAX

AnHoTanms. B MHpe IOCTOSAHHO pacTeT NOTPEOICHUE INSKTPOIHEPTHH, B CBA3U C 3THM MOABIAIOTCA Bee OojIee
aKTyaJIbHBIC MMPOOIEMBI MOBBIMCHHUS SHEPTO3((IEKTHBHOCTH U 3HEPTOCOCPEKEHISI, IMECHHO OT WX PEIICHHUS 3aBHCUT
KaK SKOHOMHYCCKOE PA3BUTHE CTPAH, TAK M KAYECTBO JKHM3HH TpaxkmaH. Kpome Toro, 3Hepro3(peKTHBHOCTH HA
CETOHS SIBJLICTCSA BAKHEHINNM MOKA3aTEIEM Pa3BUTHS IKOHOMHKH TOCYIAPCTBA. B cTaThe paccMOTPEHA CTATHCTHKA
TMOTPEOICHHUS 37EKTPOIHEPTHH 10 CTPAHAM MHD, BBHIIOTHEH CPABHHUTEIIBHBIN aHAIM3 HOPMATHBHO-TIPABOBBIX 033 M
OCHOBHBIX METOJIOB PEaTHM3allH IIPOTPAMM TOBBIMCHHUS YHEPro3P(EKTHBHOCTH PA3IMIHBIX CTPaH MHpa u Poccun.
[peanoxeHsI MEPHI IO 3aAMEIICHUIO SHEPTHH IPHUPOTHBIM Ta30M.
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[To omenkam crermamcToB MOA (MeKIyHApOZHOTO JDHEPIETHYECKOTO ATCHTCTBA) VIPABJICHHE SHEPIo-
3¢ perTHBHOCTHIO B PoccHu B CpaBHCHUM C IPYTHMH MHPOBBIMHE JIHACPAMH MOTPEOICHUS HNCKTPOIHEPTHH HEYA0B-
JECTBOPHUTENbHOE, KOI(D(DHIUCHT MOTCHUMAIBHON SHEpProd((exTuBHOCTH HaxoauTca Ha ormerke B 40%. Croma
BXOAT KAK IMOKA3aTCIIA MPOU3BOACTBA, TAK H MOKA3aTCIIH OBITOBOTO HCIIOJIb30BAHHS QJICKTPOIHCPICTHKH. HpI/I-
CTAJIFHOC BHUMAHKC K MPOOICME YHCPTOCOCPEIKCHIS MHOTHE 3amagHOCBponeHckue crpanbl, monmsa, CIIIA savamm
TPOSIBILITE y>ke Ooxee 30 mer Hazax. DTHM CTpPaHAM VAAJ0Ch JOOHMTHCA BEChbMA BICYATIIFOIINX PE3YJIbTATOB —
cHWKCHHUA 3HeproeMkoctd BBIT Ha Gomee wem 25%. JloCcTwub maHHBIX MOKA3ATCICH MM VAAJOCH IO CPSACTBAM
BHCIPCHUS HOPMATHBHO-TIPABOBBIX AKTOB 00 3HEProCOCPEIKCHUH, IMYyTEM CO3AHHA CICIHABHBIX OPTAHOB YIIPAB-
JICHHS B 3TOH 00JacTH, a Taroke Omaromapd pa3paboTKe W peanu3alii MOTUTHKH 3HEPro3PdexkrusHOCTH. BaskaeiM
PE3YIBTATOM, NMOJYYCHHBIM B CTATHEC, ABLACTCA 0630p A CHCTEMATHU3AINA TAKUX HHCTPYMCHTOB, MPUMCHACMBIX B
mupe. OCHOBHBIMH T'PYIIIIAMH HHCTPYMEHTOB IOBBIICHUS 3HEPr03(P()EKTHBHOCTH SIBILIFOTCS:

MIPUHY JUTEIBHBIC MEPONPHUATHA (3aKOHOAATEIBHBIC AKTHI, HOPMBI, ACKIAPALUH); CTHMY THPYIOIIUEC MEPOIPH-
THA (MEPHI (PHHAHCOBOTO CTHMY THPOBAHHA — TOCYTAPCTBCHHBIC CyOCHINH, HAJIOTOBBIC JIBTOTHI),

MPOCBCTHTCIIECKAC MCTOIBI (OOIICHUE ¢ MOTPCONTEIAMHE C IS0 MX MECPEX0Ja Ha IHCProcOCPETAOIIHC TCX-
HOJIOTHH B TIOBCCTHECBHOHN >KH3HH, (POPMHUPOBAHKE KYJBTYPHI MOJb30BAHIS IPHUPOIHEIMH pecypcamMu). B passurbIx
CTpaHAX MHUpPa MPHHAMAKOTCA PA3IHIHBIC MCPHI TIO B3aHMOJICHCTBHIO W OOCCIICUCHHUIO YHSPTO3(P(OCKTUBHOCTH, 3TH
MCPBI CUCTCMATH3HUPOBAHBI B CTATHE.

B craTtee BBIACTICHBI OCHOBHBIC OTPAHUYICHNWA U TCHACHIUH PA3BUTHA 3HepreTI/mec1<0171 OoTpacii B COBPCMCHHBIX
SKOHOMHYECKHX YCIOBHSAX. 32 MOCICTHAEC HECKOIBKO JIET B MMOJABILFOIIEM OOJBIIHHCTBE PA3BUTHIX CTPAH IMPOUCXO-
AT IMAJCHHUC OTHOCUTCILHOM LOCHBI CPCACTB MPOU3BOACTBA B PC3YJILTATC PA3BUTHA I/IHHOBaI.[I/II\/’I. Bcee HHHOBAITMH
00ECTICUNBAIOTCS M COBEPIICHCTBYIOTCA 32 CUET BHIYHMCIUTEIHHON MOITHOCTH, TEMITBI PA3BHTHS M PACIPOCTPAHCHHS
I/IHHOBaL[I/IfI OKA3bIBAKOTCSA 6ecnpeue/:[eHTHo 6I>ICTpI>IMI/I. HCKyCCTBeHHBIfI HHTCIIJICKT JOCTHUT CYHICCTBCHHBIX YCTICXOB
Onmarozaps CTPEMHTEIBHOMY POCTY BBIMHUCIHTCIBHBIX MOIMHOCTECH H JOCTYITHOCTH KOJIOCCABHBIX 00BEMOB JAHHBIX.
CronMocTs XpaHeHHS HH(OPMAIMH B HACTOSIICE BPEMSA NPHOIIDKACTCS K HYJIO. Pa3BUThIC M Pa3BHBAIOIIUCCS
CTPaHbI KOHLICHTPHUPYKOT CBOC BHUMAHHC HA NPHUMCHCHHUH OHMOJIOTHYCCKOTO TOILJIHMBA H YIyYOICHHU CaMHX
TEXHOJIOTHH. 3a CueT I/IHBGCTI/II.[I/IfI, HAmpPaBJICHHBIX HA HUCCICAOBAHWA W PA3BUTHC AJTBTCPHATUBHBIX H BO300HOB-
JSIEMBIX MCTOYHUKOB 3HCPTHH, IDIAHHUPYETCS MOBHIMICHAUE YHEPTETUYCCKON 3(P(EKTHBHOCTH W IHEProCOSpEKCHHL.
Bri0op crenm(iieckinX NCTOYHUKOB 3HEPTHH CYIIECTBEHHO 3aBHCHT OT TEX OCOOCHHOCTEH, KOTOPbHIC XapaKTCPHBI
U1 KOHKPETHOH CTPaHBI HMIIM PETHOHA, JAHHBIC OCOOCHHOCTH TAKGKE MPOAHAIM3HPOBAHBI B cTathe. OmHOH M3
BO3MOXKHOCTEH, B YACTHOCTH B POCCHUHCKHX VCIOBUSX, SABJIETCS POCT UCHOJb30BAHUS T'CHEPUPYIOIMX MOIMHOCTEH
HA TAa30BOM TOILTHBE. B crity 0COOCHHOCTEH Ta30BOTO O0OPYIOBAHUS TAKOH SHEPTOHOCHTENh B COBPEMCHHOM MHpE
Oyzer nenecoo0pazHo MPUMEHATH T 3AMEIICHHUS 3ICKTPOIHEPTHH B KK NOTPEOICHIUS. | CHEPUPYIOIIHE MOIITHOC-
TH, HCTIOJIB3YFOIIWE IPYTHE THIIBI IHEPTOHOCHUTEIII, MOTYT HCIBITHIBAT CYIIECCTBEHHbIC MEPETPY3KH OO0 TpeOOBATh
JUTITEJIHOTO BPEMEHH M 3aTPaT HAa MyCK U OCTAHOBKY. B CBOIO Ouepep, MPUMCHEHHE MAPOTA30BBIX YCTAHOBOK HITH
ra30TypOMHHBIX YCTAHOBOK MOYKHO HA3BaTh OYAYIIHMM 3HEPTCTUKH, OHH UMCIOT CAMYIO BBICOKYIO 3((eKTHBHOCTH
peoOpa3oBaHus TEIIOBOW SHEPTHH B 3JICKTPHUCCKYIO B CPABHCHHH CO BCEMH IPYTUMH CIOCOOaMH, (DOPMHPYIOT
MCHBIIE BPSIHBIX BEIOPOCOB B aTMOC(Epy, XapakTepU3YIOTCA OTHOCHTCILHO HU3KOH CTOMMOCTBE) CTPOUTCIIBCTBA H
VCTAHOBKH, BBICOKOH MAHEBPEHHOCTBIO, CAMBIM BBHICOKMM KO3((HIHCHT MOJC3HOTO IACHCTBUS B CPABHCHHHU CO
BCEMH APYTHMH CIIOCOOAMH TPEOOPa30BAHMUS TEIUIOBOM 3HEPTHU B HJICKTPHUCCKYH0. [103TOMY B CTarbe OTAEIHHO
AHAM3HPYCTCSl CTATHCTHKA TOTPEONCHMS Ta3a W JENAIOTCS BBIBOJBI O IIEPCIICKTHBAX €r0 HCIONb30BAHUS I
TIOBBINICHUS SHEPTO3()(PEKTUBHOCTH B 3aBUCHMOCTH OT re0rpapuIecKux u IKOHOMHUICCKUX OCOOCHHOCTEH CTPaH.

Kmrouernpie caoBa: 3HSPro3PPEeKTHBHOCTH, IHCPTOCOCPSIKCHHE, TMOJMTHKA TOCYAAPCTBA, 3KOHOMHYCCKAA
3((HCKTHBHOCTD, YHCPTOMOTPCONCHIS, 3AMCIIICHIC YHCPTHH.
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