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KazaxcraH, orpoMHasi ¥ CTpEMUTEIBHO Pa3BUBAIOIIASCS CTPAHA Ha
teppuropun LienTpansaOit A3nu, oTHgaeTcst 60raTcTBOM MPHUPOIHBIX
PecypcoB 1 yHUKAIIBHOW KocucTeMol. CoxpaHeHne MpUpoIbI 1 OaaHca
OKPY>KaroIei Cpe/Ibl SIBIISCTCS OJJHUM M3 IPUOPUTECTOB HAIIMOHATBHOM
CTpaTeruy pa3BUTHsL. B 3TOM CBS3H, TOCYAapCTBO aKTUBHO MOJJICPKUBACT
SKOJIOTHYECKHUE MPOCKTH KOMITAaHUH.

3a mocneaue Top! KazaxcraH yCTaHOBIDT PSI/T MEp U IIPOTPaMM TS
CTUMYJTUPOBAHHS SKOJIOTTYECKY OTBETCTBCHHOTO TOBEICHHUS IIPEIPUSTHI.
Iporpamma «3elicHbIC MHBECTUIIMI» OBbLIA 3aITyIICHA MPAaBUTEIECTBOM
JUTS TIPEIOCTABIICHHS (DITHAHCOBOH HMOANEPKKHA KOMITAHHSM, BIOKHUBITAM
CpeacTBa B 3KoJormdeckue mpoekThi[ 1]. brmaromaps atoit mporpamme,
OHM3HECHI MOTYYal0T BO3MOXXHOCTh MOJYYHTh CYOCHUIMH U JIbIOTHBIC
KPEAUTBI JUTS PeaTU3aLIH SKOJIOTMICSCKIX HMHUIIMATHB.

Kazaxcran yxe mMeeT yCIENIHBIE MPUMEPHI TOCYAapCTBEHHOM
TOIEPIKKH SKOJIOTMIECKHX IIPOEKTOB KoMIaHui. Hanprmep, omuimM m3
KPYITHBIX POEKTOB SIBIISICTCS] CTPOUTEIBCTBO «ACTpaxaH-ATTHPAICKUX
CTaHIU{ MO MPOU3BOJCTBY BeTpodHeprum». Kommanus «CaMpyk-
OHep)Xn», MoTydnBIIas (GUHAHCOBYIO MOIIAEPKKY OT TOCYIapcTBa,
3aIyCTHJIa TIPOEKT IO CTPOUTENBCTBY BETPSHBIX AIEKTPOCTAHITHH
B AkTayckoil obxacTu [2]. DTOT MPOEKT HE TOJIBKO CIOCOOCTBYET
YBEJIMUYCHHIO JIOJIM BO30OHOBIIICMOM SHEPTUH B SHEprodaaHce CTPaHbl, HO
Y CO3/IaCT HOBBIC PabOYre MECTa ¥ CHIXKACT BEIOPOCHI ITAPHUKOBBIX Ta30B.

Ba)kHO OTMETHTB, 4TO TOCYAapCTBEHHAS ITOIEPIKKA SKOJIOTTIECKIX
MPOEKTOB KOMITaHHUH HE OTPAaHUYNBACTCS TOJIBKO (PHHAHCOBOH IIOMOIITBIO.
TocynapcTBo Takke COACHCTBYET YCTAHOBJICHHUIO MAPTHEPCTB MEKIY
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ENERGY INTENSITY OF KAZAKHSTAN ECONOMY AND
DEVELOPMENT OF THE RENEWABLE ENERGY SECTOR
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PhD, associate professor, Toraighyrov University, Pavlodar
BARUKINA N. Y.
lecturer of special disciplines,
Higher College of Electronics and Communications, Pavlodar

The energy intensity of an economy is a specific indicator of energy
consumption in relation to GDP, measured in units of fuel consumption
or in the so-called tons of oil equivalent (toe) per unit of GDP value in
national or foreign currency. This indicator is often used to assess the
energy efficiency of national economies.

Kazakhstan is among the countries with the highest energy intensity
of the economy. According to IEA data, in 2017 the energy intensity of
Kazakhstan’s GDP was 0.2 toe primary energy per thousand US dollars
in 2010 prices, which is more than one and a half times higher than the
world average in the same year. In the World Energy Statistical Yearbook
2021 from Enerdata, Kazakhstan in 2020 ranks 12th among the countries
with the highest energy intensity of the economy, with Iran, Kuwait,
Venezuela and Russia in the first four places, respectively [1].

The main reasons for the high energy intensity of Kazakhstan’s
GDP are:

- The current structure of the economy with a predominance of
energy-intensive types of production: mining, oil and gas sector, coal
energy;

- The general technological backwardness of many sectors of the
economy and, as a consequence, the high energy intensity of products,
which in some industries exceeds the same European figure several times;

- Climatic conditions. In the northern parts of the country, the heating
season lasts about 9 months, and the heat supply sector in Kazakhstan
is quite energy-intensive;

- Relatively low cost of energy resources, which does not encourage
many consumers to use energy resources more economically.

Tons of cil equivalent million . GDP (billions of US dollars in
US dollars I Energy mtensity — Produced GDP 2005 prices)
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Figure 1 — Dynamics of energy intensity of
Kazakhstan in the period up to 2050

Kazakhstan is demonstrating high rates of decline in GDP energy
intensity. According to data provided by Enerdata, in 2020 there was a
decrease in the energy intensity of Kazakhstan’s GDP by 6.1% compared
to 2019. The Ministry of Industry and Infrastructure Development of the
Republic of Kazakhstan notes that this figure decreased by 33% from
2008 to 2019.

Forecast data on the dynamics of energy intensity of Kazakhstan
until 2050 (Fig. 1), prepared by IHS Markit, show that the downward
trend will continue until the end of the forecast period and by 2050, the
energy intensity of Kazakhstan’s GDP will decrease by 55% to 160.7
toe compared to 356.6 toe in 2020.

Kazakhstan has made significant progress towards achieving the
goals set under the Paris Agreement, which particularly highlights the
development of the renewable electricity sector.

In 2020, the share of renewable energy sources in the total volume
of electricity generation in Kazakhstan was 3 %, showing an increase
of 35% compared to 2019. Thus, in 2020, 3.2 billion kWh of electricity
was produced by renewable sources, most of which came from solar
and wind power plants with generation volumes of about 1.25 billion
kWh and 1 billion kWh, respectively. Another 812 million kWh were
produced at small hydropower plants and the remaining small amount
came from bioelectric power plants (Fig. 2).
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Figure 2 — Electricity production in Kazakhstan (baseline scenario)

The capacity of renewable energy installations increased more than 8
times from 2016 to 2020 and reached 1,570 MW (2016: 190 MW). Thus,
the installed wind generation capacity increased by approximately 420%
from 105 MW in2016 to 544 MW in 2020. Over the same period, the growth
in installed solar generation capacity was even more significant — from
55 MW to 948 MW, which is approximately equal to an increase of
1600% over 5 years.

Investments in the renewable energy sector in 2019 amounted to
18% of the total investment in the electric power industry. Overall,
investment in renewable energy grew from $2 million to $379 million
between 2014 and 2019. A positive trend in the growth of the share of
renewable energy sources in total electricity generation is expected in
the future.

IHS Markit expects an additional 1,966 MW of renewable capacity
to come online between 2021 and 2025.

Also, THS Markit predicts a continued increase in the share of
renewable energy sources in electricity generation, in accordance with
the goals set by the government of the Republic of Kazakhstan. Thus,
the share of renewable energy sources will reach 15% of total electricity
generation by 2030, from the current 3%. At the same time, IHS Markit
notes in its forecasts that by 2050 the share of renewable energy sources
in Kazakhstan will be only 20%, which is caused by the instability of
renewable energy sources, difficulties in terms of integration into the
energy system, supply chain availability and costs, as well as due to the
expected commissioning Nuclear power plant in the mid-2030s.

It should be noted that in October 2021, the Minister of Energy
of the Republic of Kazakhstan, speaking at the plenary meeting of the
Eurasian Kazenergy Forum, recalled the government’s plans to increase
the share of renewable energy sources and alternative electricity to 50%
of the total electricity generation by 2050.

REFERENCES
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MAKCUMAIIbHAA TOKOBOA 3ALLUTA C
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Bompoc pecypcocOepexeHIsT HCTOJIb3yeMOTO 000pyI0BaHH
U MaTepHajoB B BJIEKTPOIHEPTeTHKE HE pa3 MOoJHUMAJCS Ha
MEXIYHApOAHBIX COBETaX IO OOJIBIINM IEKTPHUYECKUM CHUCTEMaM
BbICOKOro HanpspxeHusi — CUI'PO, ocTaBasich akTyanbHbIM U A71s peleiHO M
3aIIUTHl PA3IMYHBIX IEKTPOYCTAHOBOK OT KOPOTKHX 3aMBIKaHUH, 0e3
MPUMEHEHUS TSI HUX JJOPOTOCTOSIITIX M 00J1a1af0IINX 3HAYUTEIEHBIMHI
BeCcOrabapUTHBIMU NapaMeTpaMH M3MEPHUTEIBHBIX METAJUIOEMKHX
tpanchopmaTopoB Toka (TT) m TOKOBBEIX pene ¢ METAUIMYECKUMHU
cepaeunukamu [1;2]. JIns MOBBINICHUS HAJAESKHOCTH TPAIUIIAOHHBIX
TOKOBBIX 3aIHT, BHIMIOJHEHHBIX KaK Ha 3JIEKTPOMEXaHHYECKOH,
Tak M MHUKpoIpoueccopHoil 6a3e 1esiecooOpa3HO MPUMEHSITH
aJIbTEpHATHBHBIC 3aLIUTHI, TO €CTh MOJYYEHHS MaKCHMaJIbHOIO
a¢dekra He0OX0aMMa 3aMEHa, KaK CaMOr0 YCTPOHCTBA 3alUThI, TaK U
npeoOpaszoBarenel Toka [3]. B kagecTBe albTepHATHBBI MPUMEHEHHS
TT ¥ COOTBETCTBYIOIIMX 3aIIUT BO3MOXKHO PACCMOTPEHHUE 3aIllUT Ha
Pa3MYHBIX MarHUTOYYBCTBUTENIBHBIX JIEMEHTAX, TAKMX KaK AaTYUKU
XoJuta, MarHUTOPE3UCTOPBI, MarHUTOANO/IbI, MAarHUTOTPAH3UCTOPHI,
KaTyIIKH UHAYKTABHOCTH M TepKOHBI [4;5;6;7]. PaboTHI 10 co3naHmIO
pecypcocOeperamux TOKOBBIX 3amuT 6e3 TT ¢ m3mMepurenbHbIMU
CEepIEYHMKAMH C UCTIONB30BaHUEM Pa3IN4YHBIX MarHUTOUYBCTBUTEIIBHBIX
9JIEMEHTOB BEIYTCSI €IIe CO BTOPOH ITOJIOBUHBI MPOILIOTO CTOJICTHUSI.
JIitst moCTpOCHHS pEIeHHOM 3aIUThI PA3TMIHBIX JIEKTPOYCTAHOBOK 0€3
BBIIIIeHa3BaHHBIX 1T aBTOpOM OBLTH BBIOPAHBI KaTYIIKA HHIYKTHBHOCTH
[8]. BriOpaHb! OHM OBUIM B CBSI3U C TEM, YTO B CPABHEHHHU C JPYTMMHU
MarHUTOYYBCTBUTEIbHBIMH 3JE€MEHTAMH OHU MOTYT BBINTOJHSTH
(GYHKIUH W3MEpPHUTEIBHOTO0 OpraHa 3aIluThl, 00JagaoT HU3KOM
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