/
;

2
v
7

\

\
ISIACT A
SO0
%

i

A4

HOORXRE

B

\
Y
7
4/
\

[

XX

NN
X X

,xv
VN
14

A
i

K XXX,

X

7 1]

JHepreTuka v pasBuTme
B LleHTpanbHoOW A3nn

CTaTncTuyeckuii 063op aHeprocekTopa B KasaxcTtaHe, KbiprbizctaHe,
TaguMKMcTaHe, TypkMeHncTaHe 1 Y3bekucTaHe,

Energy and Development in Central Asia
A statistical overview of energy sectors in Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan, and Uzbekistan
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JHepreTunKa 1 pa3sutiue B LleHTpanbHOM A3nmn

CraTucTuyecknin 063op aHeprocekTopa B KasaxcTaHe, KbiprbiscTane, TagKmKkmcTaHe, TypkMmeHucTaHe 1 Y3beknctaHe.

tnergy and Development in Central Asia
A statistical overview of energy sectors in Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan

My6AnMKaLmMAaNoAroToBAeHaCMCNOAb30BaHNEM A4aHHbIXA3MATCKO-TMX00KeaHCKoroJHepreTmMyeckorollopTana-mHpopmaLmoHHoropecypca,
npeaocTaBAAWero OTKPbITbIM A40CTYN K CTaTUCTUYECKMM AaHHbIM M HOPMAaTMBHO-MNpaBoBon 6a3e cTpaH-uneHoB JCKATO. Pecypc

HaxoAMTCA No agpecy www.asiapacificenergy.org

Much of the content contained within this booklet is drawn from the Asia Pacific Energy Portal, an open access data and policy information
resource. See more at: www.asiapacificenergy.org



CENTRAL ASIA

Turkmenistan

VY3beKkucTaH

Kazakhstan

PervioH LieHTpanbHOM A31n BIFOHAET MATh CTPaH:
KazaxcraH, Kbiprbi3craH, TagpkukumcraH, TypkMeHucTaH
11 Y36eKu1CTaH, 1 MPOCTUPAETCs € 3anaja Ha BOCTOK

oT Kacrmiickoro mopst Ao Kutasi, v ¢ ceBepa Ha tor oT
Poccniickoii ®epepaLyv o AraHnctaHa. HaceneHve
pervioHa obLLeli YCIEHHOCTLHO — OKO/I0 71 MIH MeeT
HV3KYHO M/IOTHOCTL — B CpeHeM 18 uenoBek Ha KB KM.
Ha ypoBHe cTpaH nokasarte/ivi YNUIEHHOCTI HaceieHVst
1 BBl Ha ayLLly HaceneHsi CUbHO Pas/INyakoTCs.

LleHTpanbHas A3us BKIHOYAET B cebs CTpaHbl
HV3K1M YPOBHEM J0X0/a U IOXO/0M BbiLLIE CPeAHETO.
DKOHOMVIKa CTPaH, B 0cobeHHOCTY KazaxcTaHa,
TypKMeHTUCTaHa 1 Y36ekcTaHa, OCHOBaHa
NMPenMyLLIECTBEHHO Ha MPOV3BO/ACTBE 1 3KCMopTe
CbIpbEBbIX TOBAPOB. PErvioH NMeeT cTpaTernyeckyto
BaXHOCTb B CU/Ty CBOErO reorpaduyeckoro
PacronoXeHMs 1 0becrneveHHOCTV MPUPOAHBIMU

pecypcamul.

The region of Central Asia consists of five republics — Kazakhstan,
Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan — and
stretches from the Caspian Sea in the west to China in the east,
and from Afghanistan in the south to the Russian Federation in
the north. The region has a total population of approximately

71 million people, and low population density at just 18 peaple
per square kilometre on average. At the national level, significant
variance exists in terms of total population and GDP per capita.

Central Asia is a mix of upper, middle, and low income

* economies, with heavy reliance on the extraction and export of

energy products, particularly from Kazakhstan, Turkmenistan, and
Uzbekistan. The region holds significant strategic importance due
to its geographic location and natural resource endowments.



UncneHHocTb HaceneHwus, 2017 BBI1 Ha aywy HaceneHus, 2016

ThbICAYN ponn. CLLA B NOCTOAHHBIX LieHax 2010 T.
Population Size, 2017 (Thousands) Per Capita GDP, 2016 (2010 USD)

KasaxcraH $10589

Kazakhstan

Keiprbiscrat - RERS
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Typkmencran BIRCERE

Turkmenistan

Y36eKmcraH

Uzbekistan




KoappuumeHT ypbaHusauuw,
1990-2017

UncneHHocTb HaceneHus, 1990-2017
Population Size, 1990-2017
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YncneHHoOCTb HaceneHns B LLEHTpaI'IbHOVI A3zunun BO3pocC/a A0 70.8 M/IH YeNoBeK,

KasaxcraH
Kazakhstan

Kbiprbi3cran
Kyrgyzstan

Tamxukuctan
Tajikistan
TypkmeHucran
Turkmenistan

Y36ekucran
Uzbekistan

NpY 3TOM 3HaUEHUS KoaddULMeHTa ypHAHU3ALLMM OCTAIOTCA MPAKTUYECKM
HensmMeHHbIMU.

The population of Central Asia has grown to reach nearly 70.8 million, while
urbanization rates in the region remain relatively steady.

Urbanization Rate, 1990-2017
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DHepreTuKa 1exxuT
B OCHOBE COLMa/IbHO-
3KOHOMMNYECKOTO
passutua. NHaexc
ye/no0BeYECKOro
pa3BUTUS, U3MEPSEMbIN
MO NokasaTtensm
oXmnaaemomn
MPOAC/IKUTENBHOCTYH
XXW3HW, yPOBH$
obpasoBaHua 1
[0X0Aa, KaK npaBuio,
COOTHOCKTCS C
TEHAEHLMAMM
3HepronotpebaeHus.

Energy underpins
development and
socioeconomic
outcomes. Human
development—as
measured by life
expectancy, education
levels and income
—often exhibits
a corresponding
trend with energy
consumption.

Ob6Lee KOHeYHoe NoTpebeHme SHeprumn Ha
Aywly HaceneHusa v BBl Ha ayLly HaceneHus,

2015
Per Capita Final Energy Consumption and Per Capita GDP, 2015
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NHpekc yenoBeyeckoro passutus, 2017
Human Development Index, 2017
% 1.0
£
%% 08
g)E 0.7 0.71
=

0.5 Kasaxcra Kbiproi3cran Tapxukncran TypkmeHucran Y36ekncran

Kazakhstan Kyrgyzstan Tajikistan Turkmenistan Uzbekistan

Uto Takoe MIHAeKc yuenoBeveckoro paspuTms?

WNHpekc uenoBeyeckoro passutusa (MYP)
nybavkyetcs B pamkax  [lporpammbl
pa3sutug OOH u gBngercsa MHTerpaabHbIM
nokasaTesiemM Ye/NOBEYECKOro  pasBUTuS,
KOTOPbI/ BK/OUaeT B cebs Tpu mapamerpa
pa3BUTUS  YeNOBEYeCKoro  MoTeHuuana.
Oxwnpaemas NpOAOMIKUTENBHOCT KWU3HM
NMpu POXAEHUU OTPaXKaeT BO3MOXHOCTb
BECTV LOATYIO U 340POBYH0 XXM3Hb. CpesHuUI
nepuos obyyeHus W OXWUAaemble TOAbl
0byyeHNs cnyxar mnokasartenem JocTyna
K TPUOBPETEHNIO 3HaHUWA, a BalOBOM
HaLMOHANbHbIN [OXO4 HA AyLUYy HAaceneHns —
KayecTBa XU3HW.

McTounuk:  Jloknaa o 4enoBeYeCKOM PasBuTIN
[TPOOH

What is the Human Development Index?

The Human Development Index, produced
by the United Nations Development
Programme, offers a broad measure of
human development. The composite index
“integrates three basic dimensions of human
development. Life expectancy at birth
reflects the ability to lead a long and healthy
life. Mean years of schooling and expected
years of schooling reflect the ability to
acquire knowledge. And gross national
income per capita reflects the ability to
achieve a decent standard of living.”

Source: Human Development Report Office.



ﬂ,OKaBaHHbIe 3alfachbl NCKOMaeMbIX BUAOB TOMJinBa B Ll,eHTpaﬂbHOVI A3I/II/I, 2016
Fossil Fuel Proved Reserves in Central Asia, 2016

EERETGN RIS CHECIVNV G161l V¥ Fossil fuel reserves are
Ton/MBa pacnpejeneHsbl unevenly distributed
B pervoHe across the region.
HepaBHOMEpPHO.

Tapxukucrax

TypkmeHucras Y3bexucran
Tajikistan Turkmenistan Uzbekistan
81 81
Kasaxcran Y3bexucran Keiprbiscran
X Tapxukucran
y36exucra Kazakhzstan Kelprbi3cran Uz?e%sotan Kyrgyzstan Tajikistan
Uzbekistan Kyrgyzstan 5 2
977 5
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HPOMBBOACTBO SHEprmm no Bnaam

pecypcos, 2015

OTHOLWeHMe 3anacoB K YPOBHIO0 A06bi1uu, 2017 Energy Production by Resource, 2015

Reserves to Production Ratios, 2017

180000

HepreOl . e

KasaxcTan Kazakhstan 44.8 140000

V36ekucTtaH Uzbekistan 30.0 4 120000

TypkmeHucTaH Turkmenistan 6.4 Eé @:

2 80000

MpupogHbiii ras Natural Gas 60000

TypKkmeHucTaH Turkmenistan 262.0 40000

KazaxctaH Kazakhstan 48.0 20000
VY36ekuncTaH Uzbekistan 17.0 0 ’W Kbiprbiscian  Tagxukicran ‘TypKMeHl{ICTaH Y36exucran
azakhstan | Kyrgysstan | Tajikistan | Turkmenistan | Uzbekistan

VremeCosl e m o

VY36ekucTaH Uzbekistan 355.0 Hydro Coal
KasaxctaH Kazakhstan 250.0 u (”Jﬁ"’“’ = Hﬁt”upr?f”g‘é’é” v

*  OTHOLIEeHMe 3amacoB K YPOBHHO A06bIUM MO3BONSET ONPeAenTb Nepuos
obecneyeHHOCTW 406bIYL 3aMacamm pecypca, C y4eToM TekyLLmX TeMNoB
NpoV3BOACTBA. [e0Norvyecke oTKPLITYS, M3MEeHeHe TEXHOMOM M 1

3KOHOMUWYECKIMX YCTIOBUIA SBNSIOTCSH hakTOpamu, OKasbiBaroLLMMI BAVISIHIE Ha KazaxcrtaH siBnsercs KpynHenwmm npon3BoanTeIemM SHeprum B
3HaYeHue 3Toro nokasartens. B 3ToV CBA3M, yKa3aHHbIe Bbille 3Ha4YeHNs MOryT U.EHTpafl bHOM A3Un n ﬂ.O%IBaeT Ham6onb|_|_||,]e 06BbEMBI yrmsau He¢Tl4, a
BbITb HETOUHBIMM. TypKMEHWCTAH - CAMbI KPYMHbIA MPOW3BOAMUTEb MPUPOAHOIO rasa.

* Reserves to production (R/P) ratios are used as an indicator of the remaining ) . )
years a resource will last at current production rates. Many factors determine Kazakhstan d0m|n3t§‘5 energy prOdUCFIOH In Central Asia overall,
ratios, such as new reserve discoveries, technology changes, and economic as well as for coal and oil, while Turkmenistan is the region’s largest
factors; therefore, these numbers can be inaccurate. producer of natural gas.



I'Ipe,qno>|<eH|/|e I'IepBI/I‘-IHOIZ dHeprmnm no Bnay NCToOYHMKa, O6U.l.ee npeagnoxeHme I'IEpBI/I‘-IHOI7I

LeHTpanbHaga Asma*, 1990-2015 3Hepruwmn, LleHTpanbHasa Asus, 2015

Primary Energy Supply by Resource in Central Asia*, 1990-2015 Total Primary Energy Supply in Central Asia, 2015
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* HepBI/IHHOG npeanoxeHne sHeprn pacCynTbiBaeTCA Kak CyMMa npor3BoACcTBa, YMCTOro aKCnopTa 1 rooBoro
n3MeHeHVs obbema 3arnacoB 3Hep|’OHOCI/ITEJ'IeVI 3a Bbl4ETOM 06bEMOB Me)KLI‘yHapOLI,HOM MOpCKOVI 6yHKepOBKI/I‘

*  Primary energy supply is defined as energy production plus energy imports, minus energy exports, minus
international bunkers, then plus or minus stock changes.

[ BU3 (kpome ruapo3Hepreruky) B Kasaxcran
RE (Excl. hydro) Kazakhstan
Wckonaembie BuAbI TONNMBA NPE061aAAIOT B NPEANOKEHUY B Twpoepreniia B (s
MepBUUYHON 3HEPrum B LieHTpanbHom Asuu, npuyem Hambosbluas Hydro Kyrgyzstan
L1015 IPUXOANTCA Ha MPUPOAHBINA ra3. KasaxcrtaH obecneunBaet W et B Topican
MO/I0BUHY NPEAOXKEHUS MEPBUUYHON SHEPTUU B PETUOHE. 0il Tajikistan
' ) . B Vo B Typkmenncran
Fossil fuels dominate the primary energy supply of Central Coal Turkmenistan
Asia. Natural gas represents the largest share regionally. [ Mpvpogsbiit ras y3bekcian
KKazakhstan represents half of the region’s primary energy supply. Natural gas Uzbekistan
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Mpeano>keHne NepBNYHOM SHEPTN NO BUAY NCTOUHMKA, 2015
Primary Energy Supply by Resource, 2015
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luapo3Hepremvka
Hydro

Hedto

0il

Yronb

Coal

MpUPOAHbIV ra3
Natural gas

19.9%

Kasaxcran Kbiproiscrax
Kazakhstan Kyrgyzstan

MprMeYaHne: 3Ha4eHd MeHee
1% He npeacTaBneHsbl

Note: Values of less than 1% are
not represented.

23.5%

Tampxukncran . TypkmeHucTan Y3bekucran
Tajikistan Turkmenistan Uzbekistan

B cuny pasHoro reorpaduueckoro pasmelieHus MCTOYHMKOB NMPUPOAHbIX PECYPCOB,
CTPYKTYpa NpeaioxeHNs NEPBUUYHON SHEPIMM B CTPAHaX 3aMETHO pas3NnyaeTcs.
B sHepro6anaHce LleHTpanbHoi Asnmn npeobnasatot MCKOMaemble BUAbl TOM/NBA,
O/IHAKO MM PO3HEPreTNKa UTPAET KIHOUEBYIO PO/ib B TafiXXnKmUcTaHe n KbiproisctaHe.

At the national level, primary energy mixes display high variability in their
composition due to the differences in the availability of energy resources. Fossil fuels
are dominant, though hydropower plays a key role in Tajikistan, as well as Kyrgyzstan.



KoHeuHoe noTpebneHue sHeprum

no sngy NMCTOYHNMKa B Ll,eHTpaanoF/'l

A3un, 2015

Final Energy Consumption by Resource in Central Asia, 2015 KoHeuyHOe noTpe6neHv|e dHEeprmm no ceKTtopam B

LieHTpanbHon A3un, 1990-2015

10.2% Final Energy Consumption by Sector in Central Asia, 1990-2015
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KoHeuyHoe noTpebneHue sHeprum no cektopam, 2015

Final Energy Consumption by Sector, 2015 [lonv otpacneit xo3aiicTBa B KOHEUHOM

NoTpe6AEHN SHEPT U CYLLLECTBEHHO pa3nMyaioTCs B
cTpaHax LleHTpanbHom Asnn.

Sectoral shares of energy consumption are highly
variable across Central Asian countries.

Kbipreiscran
Kyrgyzstan

KasaxcraH

[TpOMbILLNEHHOCTb
Kazakhstan P

Industry

Xunnwbiii cexrop
Residential

Tpaxcnopt
Transport

[llpyrve otpacn
Other*

*  Kateropua “Apyrne
oTpacIn” BKIKOYaEeT B ceba
chepy KoMMepUecKkrx 1
rOCYAApCTBEHHBIX YCAyT,
cenbcKkoe X03ancTeo/
NeCHYH0 MPOMBILLNEHHOCTb,
PLIOOOBCTBO, @ Takxe

Uzhekistan [pyrvie, He OTHOCALLMECS

K aHepreTuke, coepbl

MCMONb30BaHNS.

TypKmeHncTan Y3bekucran

Tapxukucran
Turkmenistan

Tajikistan

* “Other” includes
commercial and public
services, agriculture/
forestry, fishing, non-
specified and non-energy
use.




MOCTABKA 1 MCMOJIb3OBAHVE SHEPT

SneKkTpocTtaHuun, 2018 O6uias ycTaHOB/EHHAast MOLLIHOCTb

p Plants, 2018 v
ouerTa anekTpocTaHuuii, 2015
Installed Power Plant Capacity, 2015

30000

Y36exmcraH
Uzbekistan

= ‘

Kasaxcran | Kelproiscra | Tagxukucian

TypkmeHuncran
Kazakhstan | Kyrgyzstan Tajikistan

Turkmenistan

dnekTpocTaHumu B LleHTpanbHom A3nn
pacnonoXeHbl B COOTBETCTBMM C reorpadmyeckmm
pa3smeLLeHNeM NCTOYHMUKOB 3HEPTropecypcoB. Takum
: 06pa3om, yro/ibHble, ra30Bble U TN PO3/IEKTPOCTAHLNY
TypKMEHICTaH g ; pacnonarakTcs B pasHbIX panoHax, U CTpyKTypa
Turkmenistan ™y L Npou3BO/ACTBA U MOTpeb/IeHNs SHEPTUN HA YPOBHE
: - L CTpaH pasinyaercsa.

Y36ekucraH
Uzbekistan

u mﬂdggwepremm ' Within Central Asia, power plant installations have
W Heon taken on a regionally zoned pattern for coal, natural
oil gas, and hydro, resulting in dissimilar national power
[ | SéFOI;b mixes.
0d
[ MpupogHbiil ras
Natural gas
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Mpon3BoACTBO 3/IEKTPOIHEPrnx No BUAAM NCTOYHUKOB B LleHTpanbHon A3umn, 1990-2015
Electricity Production by Resource in Central Asia, 1990-2015

250000
200000
< L
% 150000 ConHeyHast 3Heprig, 3Heprus Betpa
T Solar, wind
m"? | lnaposHepremmka
= 100000 o y'qEO ’
Hedrb
1 o 0il
50000 W Vo
Coal
0* g g g @ [ MpupogHblil ras
= 8 8 2 Natural gas

Vv 2015

KazaxcraH

Kbiprbiscran Tamxukucran TypkmeHucran

Y3bekucraH

Kazakhstan

Kyrgyzstan Tajikistan Turkmenistan

Uzbekistan
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SHEPFO3OPEKTMBHOCTD

MonesHbI oTNYCK 3neKTposHeprum (FBT-4), NMpoueHTHbIE NoTepu Npu nepeaaye m

pacnpegeneHumn aHeprum (%), 2015
Net Electricity Production (GWh), and Percentage Transmission and Distribution Losses (%), 2015

Kasaxcran Kelprbiscran Tagxukucran TypkmeHucran Y36ekucran
Kazakhstan Kyrgyzstan Tajikistan Turkmenistan Uzbekistan

h P P '

12786 17137 20 831 54081

[Br-y [Br-y [Br-y [Br-y

GWh GWh GWh GWh
81r8267 KoadduumeHTbl moTepb Npy Nepesaye u pacnpeaeneHn 31eKTPO3HEPTM OCTAOTCS BbICOKMMU B
cwh HEKOTOPbIX CTPaHaX, UTo 0BYCNIOBIMBAET CPABHUTENBHO HU3KIME NOKa3aTe M SHeprosdheKTUBHOCTM B

3/IEKTPO3HEPIETUYECKOM CEKTOPE.

The rates of transmission and distribution losses remain high in some national contexts, reducing
energy efficiency within the power sector.
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ENERGY EFFICIENCY

) TeHAEeHUUM OTHOCUTE/IbHOMO POCTa O6LLLEro NPeaAsioXeHMNs
DKOHOMNYECKMI POCT B PETMOHE BO MHOTOM -
06ycnoBeH pOCTOM 06bEMOB IKCMOPTA rasa 1 HedTy nepsu4YHoOM 3Heprun, BBl n sHeproemkocTn B

13 KasaxcraHa n TypkmeHucTaHa. 310 0Tpa3unioch Ha L|,EHTpa}1 bHOU A3m n, 1990-2015

O6LLEM CHIKEHIM PervoHalbHbiX Mokasateneit no Relative Growth Trends for Total Energy Supply, GDP, and Energy Intensity in Central Asia, 1990-2015
SHEpProemMKoCTu, KOTopas U3MepseTcs Kak OTHOLEHKe

obbema notpebaeHns sHeprum K BB 250/

The regional economic growth trend has largel

been driven by rising gas and oil exports in Kazakhstan 200
and Turkmenistan. This has contributed to an overall
lowering of regional energy intensity as measured by Q
i S 150
energy consumed per dollar of GDP produced. N
g
100
V¥ SHeproemkocTtb, 2015 50
Energy Intensity, 2015
— 16 0 ‘ EN =
@) L ~
E U
SEn
S ® 1M
=10 TPES
o
ég o ® &0
S5 GDP
g= o @ 3HeproemKocs
32 a Energy Intensity
> )
0| KasaxcraH  Kblprbl3CiaH | TaguKuciaw TypkmeHmaaH Y36ekucra
Kazakhstan | Kyrgyzstan Tajikistan Turkmemstan Uzbekistan
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AOCTYIT K SHEPTOPECYPCAM

,D,Oﬂf-l HacesieHud, nMmerLero 4octyn K HACTbIM TOoMJinBaM Ansd HaceneHwue,
NPUroToBNAEHUA NMULLU N COBPEMEHHbIM TexHonornam, 2016 npenmMyLLecTBeHHo
Percentage Population with Primary Reliance on Clean Cooking Fuels and Technology, 2016 NCronb3yoLLee TONANBO
Kasaxcran Kbiprbi3cran _ TypKMEHUCTaH Y3bexucran N TeEXHONOrNN ANA
Kazakhstan Kyrgyzstan Turkmenistan Uzbekistan I'IpI/II'OTOBfIEHVIFI AULLK,

95.3% 81.3% 80.4% 99.3% 99.3% MMeloLMe HeraTUBHbIe

nocneacTBuS s 340POBbS,
2016

Population with Primary Reliance on Polluting Cooking Fuels
and Technology, 2016

. . .

HECMOTpFl Ha TO, YTO CTPaHbI LLEHTpaﬂ bHOW A31KM AOCTUINN BC€O6LLI.eFO A0CTyNna K 3/IEKTPO3HEPIUN,
AKTya/IbHOCTb BOMpPOCa obecneyeHn4d BCEO6LLI,€['0 A0CTyna KYNCTOMY TOMN/INBY AJ19 NPUTOTOBNEHNA
ML COXPpaHAETCA. bonee wectn MUNINOHOB YeNOBEK HE UMELOT A0CTyna K COBPEMEHHbLIM BN aM
TONAUBA, NUCMOJIb3yEMbIM ANA MPUTOTOBIEHNSA NULLN N COBPEMEHHBIM TEXHO/IOTUAM, CHUXKAKOLLNM
HEratnBHbIE NOCNEACTBUSA A/19 340POBbS, BbI3BaHHbIE NCMO/1Ib30BAHNEM B X035/iCTBE TPpaANLNOHHbBIX
BUAOB TOM/INBA, TAKNUX KaK ApEBECNHA, HABO3 U A pEBECH blin Yrosb.

6.2

MUNNNOHOB YeNoBek

million people

Although Central Asian countries have achieved universal access to electricity, clean cooking
remains a challenge. More than six million people lack access to modern cooking fuels and
technologies, which reduce negative health impacts associated with traditional cooking methods
involving the burning of fuels such as wood, dung, and charcoal.

14
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Hemequle TOon/inmBa, NCnoJibsyemMble 4nd NPpUrotoBaeHnA nMUn B CTPaHaXx LLEHTpaﬂbHOIZ A3nn
Primary Cooking Fuel Mix in Central Asian Countries

V lopoackoe HaceneHue Urban V¥ Cenbckoe HaceneHwue Rural

KasaxcraH KasaxcraH

Kazakhstan Kazakhstan

Kbiprbi3cran Tapxukucran

Kyrgyzstan Tajikistan
|

Tamxukncran Y3bekucraH

Tajikistan Uzbekistan

0%‘ 10%‘ 20%‘ 30%‘ 40%‘ 50%‘ 60%‘ 70%‘ 80%‘ 90%‘ 100%‘

TypkmeHucran

Turkmenistan

Il 2nexipuvecso B ﬂ,ﬁeBeCHbIVI Yronb
Y3bexucran Electricity - Charcoal
@ £
ar =35 eBeCUHa
Uzbekistan o PG 8 S \'E/I'\/%od
[ Tpvposbiii ras = Haso3
0%‘ 10%‘ 20%‘ 30%‘ 40%‘ 50%‘ 60%‘ 70%‘ 80%‘ 90%‘ 100% N e O%% Dung
buorassl - Cenbekoxo3AACTBEHHbIE OTXObI
Biogas (Cropwaste
MpumedaHne: laHHble 0 BIAAX TOMINB, UCMOb3yeMblX CEbCKMM HaceneHnem B [0 Keporun [0 Lpyroe
Kblprelactane 1 TypkKMeHUCTaHe A5 NPUrOTOBAEHNS ML, OTCYTCTBYHOT. Kerosene Others
B Yo
Note: Rural household cooking fuel data was not available for Kyrgyzstan or Coal

Turkmenistan.



BO3OBEHOB/IAEMbIE NCTOYHWKI SHEPT W

MoTeHuMan CONHEYHOI SHeprum N pacnosioxeHue
CONHEeYHbIX 3neKTpocTaHuun*, 2018

Solar Potential and Solar Power Plant Locations*, 2018

*  BKkAtoYada CyllecTsytoLime 1
339BNE€HHbIE MOLLIHOCTY

* Includes existing and
announced installations.

MNMoTeHUMan $poTo3N1eKTPUYECKOA
3Hepruu KBT-u/KBT nnk

Photovoltaic power potential (kWh/kWp)

16

MoLHocTb anekTpocTaHumii (MBT)

Power Plant Capacity (MW)

id 1.

. (Tposiumecq
e -2 20-100der construction

PervoH 06/13.,D.aET BbICOKMM
CO/NTHEYHbIM U BETPOSHEPIreTuyeCKnm
noTeHumanom (c y4yeTom CE30HHOCTY).
OpnHako B HacTosiLee BpeMdA HEKOTOpPbIE
CTpaHbl INLLb HAYNHAIOT €ro 0OCBanBaTh.

TexHn4Yecknin notTeHyman
Renewable Energy Technical Potentials in Central Asia
Typkmenucran  Tagxukucran — Kelprbi3crad

Turkminstan Tajikistan ~ Kyrgyzstan
65500 195000 267000

Y36ekucraH
Uzbekistan
593000

ConHeyHas
3Heprus
MBr

Solar MW

3760000



RENEWABLE ENERGY

_ , CKOpOCTb BeTpPa 1 pacnosioXKeHne BeTPOBbIX 3NeKTpocTaHumin*, 2018
The region benefits from high solar Wind Speed and Wind Power Plant Locations*, 2018
and wind potential in many areas,

subject to seasonal shifts. However,
these potentials have just begun to be
exploited by some countries.

BW3 B LieHTpanbHOI A3nn

TypkmeHucran
Turkmenistan
10000

Tapxukucran
Tajikistan

2000 Y36exucran
Kblprbi3cran Uzbekistan
Kyrgyzstan 1600
1500

3Heprusa
BeTpa
MBr

Wind MW

MoLyHoCTb 3n1eKTpocTaHLmii (MBT)

Power Plant Capacity (MW)

CpefHsis CKOPOCTb BETPa Ha BbiCOTe
354000 8o oP P
O O
Mean wind speed at 80m, m/s
B o5 m  sm | (oo

0 2.25 45 6.75 9 Under construction
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BO3OBEHOB/IAEMbIE NCTOYHWKI SHEPT W

YcTaHoBNeHHas MOLWHOCTb 06beKTOB BO306HOBISIeMOM 3HepreTMkn no suaam, 2017
Installed Renewable Capacity by Resource, 2017

Kasaxcran Kbiproiscra Tamxukncran Y36ekucran
Kazakhstan Kyrgyzstan Tajikistan Uzbekistan
[Br
GW
[MApo3HepreTMKa ABASETCS OCHOBHbLIM BO306HOB/ISIEMbIM MCTOYHUKOM B B
g " po3HepreTuka
LleHtpanbHon Asun. [ipyrue Buabl B3 TpebyioT pasBuTns, UTobbl BHOCMTb 3HAUMMBbIIA Hydro
BK/1aJ, B CTPYKTYpYy 3HeprobanaHca. ConHeHas 3Heprus
Solar
Renewable energy in Central Asia is primarily derived from hydropower. Other Hepris Betpa
Wind

resources have yet to contribute significantly to the energy mix.
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RENEWABLE ENERGY

[Nonsa BV B 06LiemM KOHEYHOM

3H€pFOI‘IOTp€6J1€HI/IVI
Renewable Share of Total Final Energy Consumption

MpoLieHT
percentage

~Now B ] oy~
o o o o o o

o

[lona oTpacnen Xo3aMCcTBa B NOTpebeHnn
3Heprmvun, NnponsBeAeHHON C NCMO/b30BaHNEM
BW3, 2016

Sectoral Shares of Renewable Energy Consumption, 2016

KazaxcraH

Kazakhstan

Kbiprbiscran

— Kyrgyzstan

o ‘

| Kasaxcran Kblproi3cran Tagpxukncran ‘ TypkmeHucran
Kazakhstan Kyrgyzstan Tajikistan Turkmenistan

B cTpaHax, 061a4atoLLmx BbICOKMM
rMApPO3HEPreTUYECKMM NOTEHLMANOM, OTMeYaeTcs
CHMXeHue fonm B3 B 06Lem KoHEUHOM
noTpebaeHnm, B To BpEMS, KaK B CTpaHax,
obnagaoLWwmx NCKONaeMbIMy BULAMW TOMINBA, HU3KNE
3HaueHus gonn BU3 coxpaHsatoTcs. OCHOBHbIMM
NoTPeBbUTENSAMM SNEKTPOIHEPTNM, MPON3BEAEHHON C
MNCMNoab3oBaHneM B3, aBNFIOTCS XXUANLLHBIV CEKTOP U
MPOMbILLEHHOCTb.

Hydro-rich countries have seen a fall in renewable
energy’s share of final energy consumption, while
those countries endowed with fossil fuels continue
to have low shares. Renewable energy is primarily
consumed in the form of electricity in residential and
industrial sectors.

Y36ekucran
Uzbekistan
Tapxukucran

Tajikistan

2010
2014
20151l

Y3bekucran

Uzbekistan

0% 10%  20%  30%  40%  50%  60%  70%  80%  90%  100%

MprmeyaHue: laHHble Mo

[ MpombiwnenHocTb [0 Tpancnopr
Industry Transport TYPKMEHMCTaHY OTCyTCTBYHOT.
[0 Xunuwbiii cextop W Lpyrve Note: Data was not available for
Residential Other Turkmenistan.
I Kommepueckuii cektop
Commerce
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BO3OBHOB/TAEMbIE MCTOYHWKIW SHEPT

Llenn B o6nactmn B3
Renewable Energy Targets

KazaxcraH [Jonst anbTepHaTVBHBIX NCTOYHKOB SHEPTIV (CONMHEYHas!, BETPOBasi, MAPO- 1 aTOMHast 3HepreTyika) ysenmumntca Ha 30% k 2030 r. v Ha 50% k 2050 r. o cpaBHeEHMIO
Kazakhstan cyposHem 2008 .

Share of alternative sources (solar, wind, hydro and nuclear) in electricity production to reach 30% by 2030, 50% by 2050 (aspirational) over 2008 levels.

KbipreicraH Llenv noka He yctaHOBNEHbI.
Kyrgyzstan
Targets have not yet been established.

TampKnKNCTaH YBenmunTL NPon3BOACTBO SHeprm 3a cHeT B3 Ha 20% k 2030 r. o cpaBHeHMIo ¢ yposHeM 2013 T.
Tajikistan
Increase energy production from renewables by 20% by 2030 from the year 2013.

TypKMeHUcTaH  Ha cerogHsALLHWIA AeHb B TypKMeH1CTaHe He 6b110 paspaboTaHo Lies1IeBoi HOPMAaTUBHO 6a3bl, periaMeHTUPYHoLLIER 1cnonb3oBaHne B3, OaHako, 3akoH «06
Turkmenistan 3/1eKTpoaHepreTke» (2014 r.) coaep>XUT MOAMYHKTbI, KacaroLLecs pa3suTus BAS.

A specific legislative framework on renewable energy has not yet been developed, but some highlights on the deployment of renewables are reflected in the 2014

Power Act.
e
Y36ekncraH YBeNM4nTb SO0 CONHEUHOM SHEPreT1KI B SHeprobanaHce A0 6% k 2030r. YBenunumts gonto BU3 B obLLel cTpyKType SHepreTukn ¢ 12.7% B 2016 1. 40 19.7% k 2025
Uzbekistan I. CO U1eflytoLLIM pacrpeseneHneM: rmapoaHepreTyika 15.8%, conHeuHas sHepreTuka 2.3%, BeTpoBast aHepreTvika 1.6%. [1s BbINOMHEHNS 3TOM 3a4auu

NpaBUTENLCTBO Y36eKkmcTaHa NOAroToBMA0 NopTdes 13 810 MHBECTULIMOHHBIX MPOEKTOB - 0bLLIe CTOMMOCTLHO 5.3 Mapg aonn. CLLIA Ha nepurioa c 2017 no 2025 .
BK/IOYast CTPOUTENBCTBO 4 HOBbIX DC 06LLell yCTaHOBIEHHOM MOLLHOCTLIO 23.5 MBT 1 MogepHu3aLumto 11 cyLectBytoLLx IC obLLei MoLHOCTbI 919,99 MBT K
2020T.

The share of solar energy in the total energy balance of the country to reach 6% by 2030. Increase the share of renewable energy from 12.7% (2016) to 19.7% by 2025
in the total energy mix, including the growth of hydropower energy to reach 15.8%, solar up by 2.3% and wind power by 1.6%. In order to achieve these targets, the
Uzbek Government proposed a list of 810 investment projects with the total cost of US$ 5.3 billion for the period 2017-2025, including the construction of four new
hydropower plants with total generating capacity of 23.5 MW, and the rehabilitation of 11 existing hydropower plants totalling 919,99 MW by 2020.
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RENEWABLE ENERGY

KoHLenuwst no nepexogy Pecrybavikm KasaxcraH K «3eneHoli akoHoMuke» Ao 2050 roga (2013 r.); Ctpaterus “KasaxcraH-2050" (2012 .)

Concept on Transition towards Green Economy until 2050; Strategy 2050 (2012)
|
|

3aKoH «O6 1CM0b30BaHMN BO30OHOB/ISIEMbIX UCTOYHVKOB SHeprin» (2010 1., ¢ nonpaskamm oT 2015T.)

Law on the Use of Renewable Energy, 2010 (amended 2015)
|

3akoH «O6 aneKTposHepreTuke» (2014 1.)

The Power Act, 2014

lMpeanonaraemble onpeensemMble Ha HaLWOHaIbHOM YPOBHe BK1aAbl; Ykas MpesngeHTa Pecrnybankin Y36ekucraH «O Mepax Mo JabHeliLLeMy Pa3BATUIIO allbTepHaTUBHbIX
VNCTOYHMKOB 3Heprm» (2013 r.); Mporpamma Mep Mo JasbHeliLLemMy pa3BUT BO30OHOBASEMON SHEPreTU K, MOBbILLIEHHO SHEProadpGeKTMBHOCTY B OTPAUISAX SKOHOMVIKM 1
coumansHoli cdepe Ha 2017-2021 roabl (2017 1.)

INDGC; Resolution of the President On Measures of Further Development of Renewable Energy (2013); Resolution of the President On the Program of Measures of Further Deployment of
Renewable Energy and Improvement of Energy Efficiency in Economic and Social Sphere 2017-2021 (2017); Program of Measures Towards Further Development of Hydropower Energy
for 2017-2021 (2015).



SHEPIETMKA N OKPYXAROLLIAA CPEAA

YrnepoaoemMKocTb 3HepreTuyeckoro komnnekca O6ume Bbi6pockl CO, OT OKUraHUsA TOM/INBa,

Carbon Intensity of the Energy Mix 1990-2015

5z Total CO, Emissions from Fuel Combustion, 1990-2015

- ﬁ7

3.0
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e
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g 1l ’\_\
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0 Kasaxcran Kelprbiscran Tagxukucran Typkmenucran Y3bexucran 50 A/
Kazakhstan Kyrgyzstan Tajikistan Turkmenistan Uzbekistan
S0 199 1995 2000 2005 2010 2015

Han6onee Bbicokas yrnepoaoemMKkoCcTb OTMeUeHa B
KaszaxcraHe, rae 0CHOBHbIM SHEPropecypcoMm sBAseTCS
Yronib, a camasi Hu3Kas - B TaokMKncTaHe, B OCHOBE
CTPYKTYpbl SHEPTONOTPEBIEHNS KOTOPOTO IEXaT [ g?gm:n
rMApPO3HEPreTUYECKME PECYPChI.

2010
20151l

@ Kbiproicran
. oo 0 NI 5 d Kyrgyzstan
Carbon intensity is highest in Kazakhstan, which P
N 3 Sare 8 A KUK CTaH
relies on coal, and lowest in Tajikistan, which is Tajlstan

primarily hydro-based. @ Typuvenucan

Turkmenistan

0 Ysbexnaan
Uzbekistan
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ENERGY AND ENVIRONMENT

Bbi6pockbl CO, oT okuraHus Tonnmea, 2015
(0, Emissions from Fuel Cor%bustion, by Source, 2015

KasaxcraH

Kbipreiscran
Kazakhstan

Kyrgyzstan

Tapxukucran
Tajikistan

225

TypkmeHwcran
Turkmenistan

Y36eKmcraH
Uzbekistan

WH T8 3kBuBanente (O,

million tons CO,

B Hedr
oil
B Yo

Coal

[0 MpupoaHblii ras
Natural gas
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SHEPIETMKA N OKPYXAROLLIAA CPEAA

Bbi6pockl CO, OT ©KMraHns Tonavea Ha ayuwly HaceneHus, 2015
Per Capita C0, Emissions from Fuel Combustion, 2015

KasaxcrtaH n TypKMeHWUCTaH MMEKOT O HM U3
Haunbonee BbICOKNX Nokasateneil Bbibpocos CO, ot
CKMraHus TOMA1Ba Ha Aylily HaceneHns B A3uatcko-
TuxookeaHckom perroHe. KbiprbisctaH n Y3bekucraH, B
CBOIO OYEPE/b, UMEIOT CPEAHME MOKA3ATE/IN MO PEFUOHY, &
y TafixXnknctaHa — Hanbonee Hu3Kue.

On a per capita basis, Kazakhstan and Turkmenistan are
among the highest emitters of CO, within the Asia-Pacific
region, while Kyrgyzstan and Uzbekistan fall within the
middle range, and Tajikistan is one of the lowest.

Bbi6bpockl CO, OT OKUraHus Tonamea Ha
LY HaceneHuns
L O 4 oLy

Per Capita C0, Emissions from Fuel Combustion

Kasaxcran  KolproiscraH — Tagxukncrad | TypkmeHucran — Y3bekucrad
Kazakhstan Kyrgyzstan Tajikistan | Turkmenistan | Uzbekistan

LyLLly HaceneHus
metric tonnes of CO2 per capita

o o a2 oo 3B E S

MeTpryeckme ToHHb CO, Ha

MeTpuueckie ToHHbI CO, Ha AyLuy HaceneHvs
Metric tonnes of CO, per capita

2010 \*/

20151l

0 28 55 8.1 10.7 134 16.0
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LleneBble T4 25
napameTpbl kKadectsa  MKr/ Ky6. m
aTmMochepHoro PM2.5 (pg/
BO3/yxa m3)

AIR QUALITY TARGETS

WHO Guideline

BO3: MNMpomexyToyHas 15
uenb (ML) 3

BO3: MNMpomexyToyHas 25
uens 2

WHO Interim Target 1

Exceeds all targets

MocneacTeua Ans 340poBbA
HEALTH IMPLICATIONS

This is the lowest levels at which total, cardiopulmonary, and lung
cancer mortality have been shown to increase with more than
95% confidence in response to long-term exposure to PM2.5

B ONOAHeHMe K ApyriM, 61aroTBOPHbIM ANS 340POBbS
$akTopawm, SOCTVXEHNE 3TIX NOKa3aTeneid Cnocobeisyer
CHIXEHVHO PUCK CMEPTHOCT OT BO3AelicTBns TY 2.5 npumepHo
Ha 6% [2-11%], oTHoCuTenbHO YpoBH nokasatenei ML-2

In addition to other health benefits, these levels reduce the
|morltality risk by approximately 6% [2-11%] relative to the -IT-2
evel.

B LONOAHEHMe K ApyrvM, 61aroTBOPHbIM AnS 340POBbS
$akTopam, SOCTVXEHuE 3TIX NOKa3aTeneil Cnocobrisyer
CHIXEHVHO PUCKa NPEXAEBPEMEHHOI CMepTHOCTY OT
Bo3gelicreug T4 2.5 npumepHo Ha 6% [2-11%], otHocuTensHo
ypoBHA nokasareneit ML-1

In addition to other health benefits, these levels lower the risk
of premature mortality by approximately 6% [2—11%] relative to
the [T-1 level.

These levels are associated with about a 15% higher long-term
mortality risk relative to the AQG level.

3arpsasHeHue Bo3gyxa TH 2.5, cpegHeroaoBas

noaBep>XeHHOCTb 3arpsasHeHuto, 2016
PM2.5 Air Pollution, Mean Annual Exposure, 2016

KasaxcraH

Kazakhstan

Kbiprbiscran

Kyrgyzstan

Tapxukuctan

Turkmenistan

Uzbekistan
0 5 10 15 20 25 30 35 40 45 50 55 60

MUKPOrpaMM Ha Kybuueckuii Metp micrograms per cubic meter

Huskoe kauecTBo atMochepHOro Bo3ayxa sBagercs npobiemon,
C KOTOPOM CTAIKMBAETCS 3HAUMTENbHASA YACTb HACEIeH NS pernoHa.
YpoBeHb BO34ENCTBMS 3arps3HAOLLMX BelllecTB B LleHTpanbHOM A3un
CyLLLECTBEHHO MpeBbllaeT HopmatuBbl BO3 no kauecTBy Bo3ayxa.

Poorair quality is a significant factor experienced within the region,
where the vast majority of the population is exposed to pollutant
levels well above the WHO guideline.
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SKOHOMWKA SHEPTETKW

Cy6CI/I,D,I/I N Ha ncKkonaemble BUAbl TOMNJIMBA B MpuMeYaHme: gaHHble Mo Kblproi3cTaHy 1 TaAxMKMCTaHy OTCYTCTBYHOT.
npoueHTax oT BBrl, 2016 M3A 13mMepseT o6bem cybcnanli Ha NoTpedaeHVie NCKonaembixX BUAOB TOM/VBA,
Fossil Fuel Subsidies and Their Share of GDP, 2016 MCMONb3yst METOZ aHann3a LIeHOBbIX Pa3pbiBoB. CPaBHMBAKOTCS LieHbl KOHEYHOrO

notpebaeHns ¢ 6a3oBLIMYM LieHaMK, KOTOPbIe COOTBETCTBYHOT MOHOM CTOUMMOCTY

" N SHeprocHabXxeHUs, NAK, B HAANEXaLLMX Cy4YasX, C MeXAYHapOAHbIMN PEIHOYHBIMY
> 10000 20% LileHaM1 C NonpaBKol Ha 3aTpaTkl TPAHCMOPTUPOBKY 1 pacnpeaeneHus. MoayueHHas
3 9000 NED npnonn3nTeNbHaa CTOMMOCTL OTPaxaeT pasmep CybCcuanin Ha KOHeuHoe
5 | 1 noTpebneHne Nckonaembix BUAOB TOMANBA.

5 8000 16%
S o 700 [ ) REIT [lononHNTeNnbHY NMHGOPMaLMIo O cy6o5|g|/|9|x Ha KOHeuHoe noTpebneHne
euy | 14% 1= ) NCKoMaemblx BUAOB TOMAMBa MOXHO HanTy B pasgene “[lokymeHTaums” noprtana MoA
ﬁgg 6000 12% @ 0 no MepcnekTiBaM MMPOBO SHepreTnk htp://www.iea.org/weo/.
NS +——0 0O

E g%‘ 50007 10% = % Note: Data was not available for Kyrgyzstan or Tajikistan.
ST= 400 4389 8% & , _ o _ .
5 € | 1 The IEA measures fossil fuel consumption subsidies using a price-gap approach. This
I 3000 6% compares final end-user prices with reference prices, which correspond to the full
s 000 e cost of supply, or, where appropriate, the international market price, adjusted for the
S | 1 costs of transportation and distribution. The estimates cover subsidies to fossil fuels
s 1000 2% consumed by end-users.

0 ‘ ngakﬁwcgtaaHn ‘ TTyuprmeeHnTsCtT:nH ‘ }ngeekﬁgaas 0 For more detail on fossil fuel consumption subsidies see the ‘Documentation’ section

on the World Energy Outlook website: http://www.iea.org/weo/.

MpepocTtaBneHHble cybcnanu, no eugam sHepropecypcos 2016 (mnH gonn. CLUA no peanbHomy

Kypcy 2016T.)
Subsidies by Resource, 2016 (Million 2016 USD)
Kasaxcran TypkmeHucran Y3bexucran
Kazakhstan Turkmenistan Uzbekistan
YA 1379 855 2391

INeKTpoIHeprus
Electricity

Hedrb

ol

Yronb

Coal
MpnpoAHbIf ras
Natural gas
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ENERGY ECONOMICS

CpegHue ueHbl Ha aBTO3arnpaBoOYHbIX CTaHUUAX, 2016
Average Pump Prices, 2016

14
o 12
= §1.03
go 10 : $0.97
<= 08
é A $0.71 BN BeHsuH
22 06 ‘
S $0.56 $0.49 Gasoline
g 4 $042 RANK Il vsenshoe Tonveo
$0.29 Wy Diesel
0.2
0 Kasaxcran Kbiproi3cran Tagpxukncran Typkmerucran Y36ekucran CpeaHue MupoBble
Kazakhstan Kyrgyzstan Tajikistan Turkmenistan Uzbekistan LieHb
Global Average
Cybcuanm Ha sHepreTuky
YBENUYMBAOT PACXOAbl FOCYAAPCTBA U
C034a0T UCKYCTBEHHO 3aHUXKEHHbIE
CpeAHAA po3HUYHaA LeHa Ha 3n1eKTpo3aHepruto, 2016 B chporouvposaTs
Average Retail Electricity Prices, 2016 [ BHIOS TTOTPEDL/IEHNE.
LI,EHTpaI'IbHOVI A3znn PO3HUYHbIE LLEHbI
10 Ha 3/1EKTPO3HEPTUNIO 0COBEHHO HU3KUE,
MO CPaBHEHMIO CO CPEAHUMU MUPOBbLIMU
D% 120 $118.72 LeHamu.
=< 100 o Mo
%% o Energy subsidies increase
55 governmentspendingand push prices
oY 60 elow true costs, which may encourage
S wasteful consumption. In Central
5 40 $40.50 : : Pt ]
< Asia, retail electricity prices are low, as
20 $20.00 $22.86 compared to the global average.
0 Kasaxcran Kelprbicran Tagxukucran TypkmeHwcran Y36ekucran CpeaHue MupoBble
Kazakhstan Kyrgyzstan Tajikistan Turkmenistan Uzbekistan LeHbl

Global Average
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IE TOPrOB/19 SHEPIUEN

MmnopT aHepropecypcos no sugam, 2015
Energy Imports by Resource, 2015

Kbiprei3cran
Kyrgyzstan

Tagxukucran
Tajikistan

2761

THICT.H.
ktoe

1201

THICT.H..
ktoe

HedTb n HedTENpPOAYKTI CTAHOBATCS OCHOBHOM CTATbeN SHEProMMnopTa A/ Taknx ctpaH, kak Keiproidctan n TagxmkucraH. Cpegm
CTpaH-3KCMNOpTepPOB 3HepropecypcoB KasaxcraH HapacTu 3KCNOPT Cbipoii HedpTu, TYpKMEHUCTaH U Y36eKMCcTaH NpoAo/IXKatoT yBEIMUMBATb
3KCMOPT NPUPOAHOrO rasa.

Qil products have increasingly become the main energy imports for the region’s net importing countries of Kyrgyzstan and Tajikistan. For the
energy exporting countries, Kazakhstan’s crude oil exports have increased dramatically in recent years, whereas Turkmenistan and Uzbekistan
continue to grow their natural gas exports.
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ENERGY TRADE

DKCMOpPT 3Hepropecypcos no sngam, 2015
Energy Exports by Resource, 2015

B o
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JHeprocmncTembl CTpaH pernoHa coctaenany 06beguHEeHHYH 3HEepreTUYeckyto
cuctemy LlentpansHoi Asumn (03C LA), bopmrpoBaHme KoTopoit 66110 3aBepLUeHo B
KoHue 80x rogos 20 Beka, Korga 3T pecny6ankn 6biamyactbio CCCP. PasmelyeHHble
B KasaxctaHe, TypKkmeHucTaHe, KolproiacTaHe, Y3beknctaHe u TagrkukmctaHe 83
31eKTpoCTaHuMM obwen mowHocTeo 25 BT 6binn coeguHeHbl AnHUAMK 220 1
500 KB, obecneuvBanu NepeToKkM 371EKTPOIHEePrun Mexay 3HeprocMcTteMamu u
paboTanu napannensHo ¢ E3C Poccuun. AMcneTyuepckmin LeHTp CeTu Haxogunca B
TawkeHTe (Y36exkucTaH).

MNocne pacnaga CCCP B 1991 r. HTepechl He3aBUCUMbIX rOCY4aPCTB B IHEepreTuKe
Hayanu HOCUTb HepeaKo B3aumouckao4arwwmin xapaktep. M3 03C LA B8 2003 r.
1 2009 r. BbIWAM, COOTBETCTBEHHO, TYpKMEHUCTaH 1 Y3beKkucTaH, TagKuKncTaH
aBTOMAaTMYeCcKM 6bln OoTpesaH oT ceTen apyrux ctpaH LA, u aHepreTuueckoe
KO/IbLLO C ero M3HavasibHbIMU LiesifsiMu nepecTtano GyHKLNOHMPOBaATb.

Hacnegnem 0O3C LIA cTano TO, 4TO CTpaHbl permoHa BO MHOMOM COXPaHAT
dU3NYecKyo CBA3b HbiHE HEe3aBMCMMbIX 3HEeprocucTem: Tak, 3HeprocucTemsbl
KblprbiacTaHa v Y36ekucTaHa MpogonKalT napannensHyto paboty ¢ EI3C
Poccun yepes aHeprocuctemy KasaxctaHa. B HacToswee Bpems nget paboTa no
BOCCTaHOB/IEHUIO NapassenbHol paboTel 3HeprocucTemsl TagKukmctaHa c 03CLLA,
4YTO AACT HOBbIM MMMY/bC PA3BUTUIO PerMoHanbHOM TOProBAM 3NeKTPo3Heprmen.

30

In the 1980s, the power systems of the Central Asian states of
Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan
(all then part of the USSR), were interconnected to form the Unified
Energy System of Central Asia (UES CA). Eighty-three power plants
located across the republics, with a total capacity of 25 GW, were
linked by 220 and 500 kV transmission lines. This enabled electric
power flows between power systems, and parallel functioning with
the Unified Energy System of Russia. The coordinating dispatch
center was based in Tashkent, Uzbekistan.

After the collapse of the USSR in 1991, the interests of independent
states diverged in some aspects within the energy sector.
Turkmenistan left the Unified Energy System in 2003, followed by
Uzbekistan in 2009, which resulted in Tajikistan being cut out of the
power network of the other Central Asian states. The energy ring
that initially responded to specific objectives ceased to exist.

Due to the heritage of UES CA, all of the region's currently
independent state electric power systems remain physically
interconnected. For example, the energy systems of Kyrgyzstan
and Uzbekistan continue to operate in parallel with the Unified
Energy System of Russia through the energy system of Kazakhstan.
Currently, work is underway to reconnect the parallel operation
mode of the energy systems of Tajikistan and the UES CA, which will
provide new momentum for regional energy trade development.
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ENERGY TRADE
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WETOYHKIA JAHHBIX

B 3Ttom wu3gaHum npeactaBneH CTaTUCTUYECKM 0O30p CeKTopa 3SHepreTuku
pervoHa LleHTpanbHOM A3uK, KOTOPbIA BKAOHYaeT B ceba nATb cTpaH: KasaxcTaH,
KbipreizctaH, TagskukUcTaH, TypkMeHUcTaH 1 Y3bekuctaH. [laHHble no CTpaHam
npeactasneHbl B dopmaTe rpaduKoB 1 grarpamm, U B C/lydae OTCYTCTBUA MOHBIX
[aHHbIX M306parkeHre ConpoBoXKaaeTcA npuvmedaHnem. VICTOUHUKM AaHHbIX BCex
rpaduKoB NpeacTaBseHbl B KOHLUe n3gaHuA. HacToAawas nybamkauma nogrotosseHa
WNCKAOUYMUTENBHO 1A CMPaBoYHbIX Liesnel U He ABnaeTcs obumumnanbHon nybanKaumen
3CKATO.

My6avkauma nogrotoneHa Knum Po3beppu coBmecTHo ¢ Knpoii flamoHT, MaprapuToi
Yepkacosoli 1 Miropem /InTBMHIOKOM, Nog 06wwmm pykoBogcTeom Ceprea TynnHoBa,
otaen aHepreTnku JCKATO. [pyrve coTpygHUKKM OTAena 3HepreTuku npeacTaBuam
LieHHble pekoMeHgaumn . (padurkm 1 gnarpammbl NOCTPOEHbI Ha8 OCHOBAHWUK AAaHHbIX
CTOPOHHUX MCTOYHUKOB. BO3MOXKHO Hannume goNoaHUTENbHbLIX UCTOYHUKOB AaHHbIX.
B oTaesnbHbIX cAyvasx gaHHble MOryT OGbiTb He MOAHbIMKW. ABTOpPbI Ny6AMKauMK He
MMEIT BO3MOXHOCTU MpoBeputb 1 (Mav) MoaTBepAWTL MeTodosorvio cbopa u
06paboTKM AaHHbIX, UCMO/b3yeMyH TPeTbUMU CTOPOHamMK. B 3Toi cBA3M — aBTopbI
ny6AMKaLnmn He HecyT OTBETCTBEHHOCTM 33 TOYHOCTb COACPKALLUMXCA B Hel AaHHbIX.

HekoTopblie nokasaTenn HegoCTYMHbI A8 HEKOTOPbIX CTPaH W B 3TUX C/Ay4asax Ha
HEeKOTOPbIX AMarpamMmmax npeacTaBneHbl TOAbKO OTAesnbHble CTpaHbl. B cBA3n ¢ Tem,
YTO NpU NOArOTOBKe Ny6ANKaLMM UCNO/b30BaAMMUCH Pa3NYHbIE UCTOYHUKMN, OTHETHbIe
rofbl OTANYaOTCA.

KapTtorpaduueckme pgaHHble npegcTaBneHbl C  WAAOCTPATUBHOM  Lefblo.
VYnoTpebnaemblie B HacToAwel Nyb6anKaumm o6o3HaveHns n opopmaeHe matepmana
He 03HauatoT BbipaxkeHnAa OpraHusaumelrt 06begMHeHHbIX Hauuii Kakoro 6bl TO HU
6b1/10 MHEHWA OTHOCUTEe/IbHO NMPABOBOro CTaTyca TOW UKW UHOW CTPaHbI, TEPPUTOPUN,
ropoga, MecTHOCTU 1 UX BAaCTen UAM OTHOCUTEeNbHO AeNVMUTALUK UX FPaHUL, Nau
pa3srpaHnYmnTeIbHbIX IVHUN.
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This publication offers a statistical overview of energy in
Central Asia, including the countries of Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan, and Uzbekistan. All five countries are
represented in charts and diagrams to the extent possible. In
some cases, data availability is limited and has been noted. Due
to space limitations, data sources for all charts are presented
at the end of the publication. This publication is not the official
publication of ESCAP and was prepared for reference only.

This publication was prepared by Kim Roseberry in collaboration
with Kira Lamont, Margarita Cherkasova, and Igor Litvinyuk,
under the overall supervision of Sergey Tulinov, ESCAP Energy
Division. Additional members of the ESCAP Energy Division have
also provided valuable inputs.

Graphs and charts are based on third-party data sources.
Additional data sources may exist, and, in some cases, data sets
may not be complete. The authors of this publication cannot
verify or confirm methodologies of third-party data processing
or collection. Due to these limitations, the authors take no
responsibility for the accuracy of data.

Data is not available for all countries for all indicators. Because
of these limitations, only selected countries are used in several
of the statistical representations. Due to the numerous sources
used, the most recent data year varies between data sets.

Data presented in map formats are provided as illustrative
charts. The designations employed and the presentation of the
material in this publication do not imply the expression of any
opinion on the part of the United Nations concerning the legal
status of any country, territory, city, or area, or of its authorities,
or concerning the delimitation of its frontier or boundaries.



DATA SOURCES

NcTtouHuKM pgaHHbIX Data Sources

CrpaHuua

Page
1

Ha3BsaHve rpaduika
Chart Title

YMCNeHHOCTb HaceneHs,
2017

Population Size, 2017 (Thousands)

BBIM Ha ayLLy HaceneHvs,
2016 gonn. CLLAB
MOCTOSAHHbIX LieHax 2010
roga

Per Capita GDP, 2016 (2010 USD)

VICTOUHMKIM AaHHBIX
Data Sources

Cratuctndeckmii otaen OpraHmsaum
O6bearHeHHbIX Hauuii
United Nations Statistics Division

CratmcTnyeckuii otaen OpraHusaumv
O6beanHeHHbIX Hauwii, basa gaHHbIX 06
OCHOBHbIX arperMpoBaHHbIX MoKa3aTesIsx
HaLWOHa/IbHBIX CHETOB 1 OTHeT M1poBble
Jemorpaduveckie NporHoss!

United Nations Statistics Division, NAMAD and
World Population Prospects

CrpaHuua

Page

Ha3BsaHwe rpaduika
Chart Title

MICTOYHMKI A@HHBIX
Data Sources

2 YncneHHOCTb HaceneHs, Cratuctndeckmiin otaen OpraHmsaumm
1990-2017 O6beamHeHHbIx Hauwmii, Muposble
Population Size, 1990-2017 nemorpaduyeckyie MporHo3b!
United Nations Statistics Division, World
Population Prospects
KoadpdpumupmeHT ypbaHmsaumy,  OpraHmsaums O6beariHeHHbIX Hauwi,
1990-2017 MwupoBble gemorpaduyeckme NporHo3bl
Urbanization Rate, 1990-2017 United Nations Statistics Division, World
Population Prospects
3 O6LLee KoHeUHoe JCKATO, Ha OCHOBaHUM AaHHbIX

noTpebneHyie sHeprnn Ha
Jyuly HaceneHus 1 BBM Ha
Jyuly HaceneHus, 2015

Per Capita Final Energy
Consumption and Per Capita GDP,
2015

MekzayHapOAHOrO 3HepreTN4Heckoro
areHTCTBa,; Cratnctnyeckni oTaen
OpraHuzaumn O6beANHEHHbBIX

Hauwii, Baza aHHbIX 06 OCHOBHbIX
arpermpoBaHHbIX MoKasaTesifax
HaUMOHaIbHbIX CHETOB 1 OTYET MI/IpOBbIe
Jemorpaduryeckuie NPorHo3bl

ESCAP based on data from the International
Energy Agency; United Nations Statistics Division,
NAMAD and World Population Prospects

3 MHAeKC YenoBeyeckoro Mporpamma passutis OpraHy3aLmn
passuTus, 2017 O6beanHeHHbIX Haumi
Human Development Index, 2017 United Nations Development Programme
4 JokasaHHble 3anack! MWpOBOIi 3HepreTUyecknii coset
McKkonaemblx BuaoB Tonavea  \\orld Energy Coundil
B LleHTpansHol Asnn, 2016
Fossil Fuel Proved Reserves in
Central Asia, 2016
5 COOTHOLLIEHVIE 3aMacoB 1 MVpOBOIA 3HepreTNYeckii CoBET
obbema 06b14m, 2017 World Energy Council
Reserves to Production Ratios,
2017
Mpon3BOACTBO 3Heprn No SCKATO, Ha OCHOBaHWUM AaHHbBIX
B/Zam pecypcos, 2015 MexayHapOoAHOro S3HepreTn4yeckoro
Energy Production by Resource, areHTCTBa
2015 ESCAP based on data from the International
Energy Agency
6 MpesnoxeHve NepeuNYHON SCKATO, Ha OCHOBaHWM AaHHbIX

SHepruv Mo BUAY NCTOYHIK,
LleHTpanebHas A3ng, 1990-
2015

Primary Energy Supply by Resource in
Central Asia, 1990-2015

ObLuee Npes/oxeHne
nepBnYHON SHEPrn,
LleHTpansHas Asng, 2015
Total Primary Energy Supply in
Central Asia, 2015

MexayHapOAHOO SHEPreTNYECKOro
areHTCTBa

ESCAP based on data from the International Energy
Agency

SCKATO, Ha OCHOBaHM AaHHbIX
MexzyHapoAHOro SHepreTN4eckoro
areHTCTBa

ESCAP based on data from the International
Energy Agency




IE WNETOYHNKIA JAHHBIX

CrpaHvua  HassaHuve rpaduka CTOUHMKI flaHHbIX

Data Sources

CtpaHuua  HassaHuve rpaduka WICTOUHMKI AlaHHbIX

Data Sources

Page Chart Title Page Chart Title

7 MpeanoxeHue nepeuyHoON 3CKATO, Ha 0CHOBaHWM aHHbIX
SHEPrn No BnAy NCTOYHUKA, Me)K,quapo,quro SHepreTnyeckoro
2015 areHTCTBa
Primary Energy Supply by ESCAP based on data from the International
Resource, 2015 Energy Agency

8 KoHeuHoe notpebneHvie MexayHapozHoe sHepreTyeckoe
SHEPrmn no Ay NCTOYHMKa areHTCcrBo
B LieHTpansHoi Asnn, 2015 International Energy Agency
Final Energy Consumption by
Resource in Central Asia, 2015
KoHeuHoe notpebneHvie MexayHapoaHoe sHepreTyeckoe
SHepryn Mo cekTopam B areHTCTBO
LleHTpaniHoi Asyin, 1990- International Energy Agency
2015
Final Energy Consumption by
Sector in Central Asia, 1990-2015

9 KoHeuHoe noTpe6ieHe MedkayHapoAHoe SHepreTyeckoe
SHeprm rno cektopam, 2015 areHTcTBO
Final Energy Consumption by International Energy Agency
Sector, 2015

10 SnekTpocTaHumn, 2018 3CKATO
Power Plants, 2018 ESCAP

O6LLast ycTaHOBNEHHas
MOLLIHOCTb 31eKTPOCTaHLMIA,
2015

Installed Power Plant Capacity,
2015

Cratuctnyeckumii otaen OpraHmsaum
ObbeanHeHHbIX Hawmia
United Nations Statistics Division

1 Mpow3BoacTBO SCKATO, Ha OCHOBaHWM AaHHbIX
3N1eKTPO3HEPrn Mo B1aamM Me>xayHapoAHOro SHepreTn4eckoro
NCTOYHMKOB B LieHTpanbHOM  areHTCTBa
Asum, 1990-2015 ESCAP based on data from the International
Electricity Production by Resource Energy Agency
in Central Asia, 1990-2015

12 lMonesHbIi oTryck 3CKATO, Ha ocHOBaHUM AaHHbIX
anekTposHepruv (MBT-u), CratucTndeckmin otgen OpraHmsaumm
MpoLeHTHbIe NoTepu Mpwn Ob6BbeaVHeHHbIX Hauwii
nepezadve v pacnpegeneHnt  ESCAP based on data from the United Nations
3Heprim (%), 2015 Statistics Division
Net Electricity Production (GWh),
and Percentage Transmission and
Distribution Losses (%), 2015

13 SHeproemkocTb, 2015 MexayHapoaHoe 3HepreTnyeckoe

Energy Intensity, 2015

TeHAeHUMW OTHOCUTE/IbHOIO
poCTa 06LLIEro MPea/IoKeHst
nepBUYHO SHeprx,

BBIM v sHeproemkoctv B
LeHTpansHon A3un, 1990-
2015

Relative Growth Trends for Total
Energy Supply, GDP and Energy
Intensity in Central Asia, 1990-2015

areHTcTBo, CTaTUCTUYECKNIA OTAeN
OpraHuzaumn O6beauHeHHbIX Hawmia
International Energy Agency, United Nations
Statistics Division

SCKATO Ha OCHOBE AaHHbIX
Me>ayHapOAHOro SHepreTn4eckoro
areHTcTBa 1 OTgena Cratuctkm OOH

ESCAP based on data from the International
Energy Agency and United Nations Statistics
Division
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,ﬂ,Oﬂﬂ HacenieHna, UMerLLEero
A0CTYN K YACTbIM TONIBam
ANA NPUroToBIEHNA ML N
COBpPEMEHHbIM TEXHOI0TUAM,
2016

Percentage Population with
Primary Reliance on Clean Cooking
Fuels and Technology, 2016

Hacenerve,
npenmMyLLecTBeHHO
Mcnonb3yroLlee Tonimeo
nTexHonornn ana
NpUroToBeHA ML,
nverLlme HeratBHble
noaneacTemA ANA 340p0BbSA,
2016

Population with Primary Reliance
on Polluting Cooking Fuels and
Technology, 2016

VICTOUHVIKI JaHHBIX

Data Sources Page

BCGMVIpHaﬂ OopraHmsauua
3/|paBOOXPaHeHIst
World Health Organization

CrpaHuua

16/17

Ha3BsaHue rpaduika
Chart Title

TexHU4YecKnin noTeHLman
BW3 B LleHTpansbHon Asun
Renewable Energy Technical
Potentials in Central Asia

MICTOYHMKI A@HHBIX
Data Sources

OTueTbI Mo BO306HOB/ISIEMOIA SHepreTuke
MPOOH
UNDP Renewable Energy Snapshots

SCKATO Ha ocHoBe faHHbIX BcemypHo

CkopocTb BeTpa n
PacrosoxeHvie BETPOBbIX
3NeKTpPoCTaHLui*, 2018
Wind Speed and Wind Power
Plant Locations™, 2018

SCKATO, (2016) Bavicana nobansHas
6a3a JaHHbIX BETPOBOV 3Heprim
ESCAP, (2016) VAISALA Global Wind Dataset

OpraHn3aunn 34paBoOOXpaHEHUA
ESCAP based on data from the World Health
Organization

YcTaHOBIEHHasA MOLLHOCTb

06bEKTOB BO306HOB/ISIEMOIA
SHepreTuku no sugam, 2017
Installed Renewable Capacity, by
Resource, 2017

MexayHapoAHOe areHTCTBo Mo
BO306HOB/IAEMbIM UCTOYHMKAM SHeprm
International Renewable Energy Agency

MNepBuYHbIE TOMIVBS,
ncnonb3yemble 41
NpUroToBNeHMA N B
cTpaHax LieHTpansHol A3
Primary Cooking Fuel Mixin
Central Asian Countries

BcemuipHas opraHusaums
3/|paBOOXPAHEHYIS
World Health Organization

16

MoTeHuMan conHeyYHom
SHEeprnmn n pacnosioxxeHne
COJTHEYHbIX
3neKTpoCcTaHLmiA*, 2018
Solar Potential and Solar Power
Plant Locations®, 2018

JCKATO 1 'nobanbHbIii aTaac CoNHeYHOM

JonaBV3 B

06LLeM KOHEUHOM
SHepronoTpebaeHN
Renewable Share of Total Final
Energy Consumption

[Jons oTpacneii xo3alicTea

B NOTPEBAEHNM SHEPrK,
npovi3BeseHHOM ¢
1cnonb3oBaHmem B3, 2016
Sectoral Shares of Renewable
Energy Consumption, 2016

MedayHapoaHoe SHepreTyeckoe
areHTcTBO U OTAen ctatuctkm OOH
International Energy Agency and UN Statistics

MexayHapoAHOe areHTCTBO Mo
BO306HOB/ISIEMbIM UCTOYHVIKaM SHeprm
International Renewable Energy Agency

3Hepruw, rpynna BcemmpHoro 6aHKka,
Conapruc

20/21

Llenn B obnactn BMD
Renewable Energy Targets

3CKATO
ESCAP

ESCAP, Global Solar Atlas, owned by the World
Bank Group and provided by Solargis
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IE WNETOYHNKIA JAHHBIX

CtpaHuua  HassaHuve rpaduka WICTOUHMKI AlaHHbIX
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CrpaHvua  HaseaHve rpaduka NCTOUHMKI SaHHBIX
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Page Chart Title Page Chart Title

2 YrnepoAoeMKoCT, Me>zyHapo/IHOe SHepreTyeckoe 25 3arpsisHeHVe BO3yxa BcemmpHbIii BanHk
SHEPreTUYEeCKoro KOMMIeKca  areHTCTBO TH 2.5, cpepHerofoBast World Bank
Carbon Intensity of the Energy Mix  International Energy Agency MOABEPXEHHOCTL
3arpssHeHuto, 2016
PM2.5 Air Pollution, Mean Annual
O6Luyie Bblbpockl CO2 oT MexayHapoaHoe 3HepreTyeckoe Exposure, 2016
OKuraHvis Torivea, 1990- areHTCTBO
2015 International Energy Agency 26 CybCmanm Ha nckonaemble MexayHapoaHoe sHepreTyeckoe
Total CO. Emissions from Fuel BUAbl TOM/IMBA B MPOLIEHTaX  areHTCTBO
Combugfion 1990-2015 ot BBI1, 2016 International Energy Agency
: Fossil Fuel Subsidies and Their
23 Bbibpocki CO, OT CkuMraHus SCKATO, Ha OCHOBaHU AaHHbIX Share of GDP, 2016
Tornmea, 2015 MexayHapoAHOro s3HepreTMyeckoro
(:Oz Emissions from Fuel areHTcTBa Cy6CV|,C|,V|V| no BnaamMm Me)KAyHapOAHoe SHepreTnyeckoe
Combustion, by Source, 2015 ESCAP based on data from the International pecypcos, 2016 (MnH gonn. - areHTCTso
Energy Agency CLLA o peanbHomy kypcy — [nternational Energy Agency
2016 roza)
24 Bbi6pockl CO2 ot okmraHmnst  ICKATO, Ha OCHOBaHNM AaHHbIX Subsidies, by Resource, 2016
;g?gmsa Ha AyLLly HaceneHus, g/lgﬁgpo,qmro SHepreTN4ecKoro (Million 2016 USD)
Per Capita C0, Emissions from Fuel  ESCAP based on data from the International 27 CpeAHme LieHb! Ha \'?vce"‘é'gp"‘f'“ BaHK
; aBTO3aMpaBOoYHbIX CTaHLMAX,  \World Ban
Combustion, 2015 Energy Agency 2016
Bbi6pockl CO2 ot okmraHmst  ICKATO, Ha OCHOBaHNM JaHHBIX Average Pump Prices, 2016
TOM/MBA Ha AyLLy HaceneHns  MexXayHapogHOro SHepreT4eckoro
Per Capita C0, Erissions from Fuel ~ arerTcTsa CpefHss po3HNYHas LeHa Ha  Knumatockor, BnyMGeprL
Combustion ESCAP based on data from the International 9neKTpoaH¢prwo', 2015 GJ_MHchmpOBaHVle HOBOI 3HepreTMKM
Fnergy Agency Average Retail Electricity Prices, (limatescope, Bloomberg New Energy Finance
2016
28 VIMnopT 3HepropecypcoBno  MexzayHapofHoe 3HepreTuyeckoe
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BrAam, 2015
Energy Imports, by Resource, 2015

areHTCTBO
International Energy Agency
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29 SKCropT 3Hepropecypcos no  MexayHapoAHoe SHepreTnyeckoe
Bugam, 2015 areHTCcTBo
Energy Exports, by Resource, 2015 International Energy Agency
DKCMOPT 3/1eKTPO3HePrK, MexayHapoaHoe SHepreTyeckoe
1990-2015 areHTCTBO
Electricity Exports, 1990-2015 International Energy Agency
30/31 CeTb IMHWIA BceMupHbIi BaHk
3/1eKTpONepeaaqm B World Bank
LeHTpansHon Asnn
Power Transmission Networks in
Central Asia
32 3KcnopT sHepropecypcoB 3 Komtpelig OOH
KasaxcraHa, 2016 UN Comtrade
Kazakhstan Energy Exports, 2016
33 IMnopT 3Hepropecypcos B Komtpeiig OOH
KelprbizcraH, 2016 UN Comtrade

Kyrgyzstan Energy Imports, 2016
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Abbreviations used in this publication

co
GDP
aw
GWh
koe
ktoe
kV

kW
LPG
M)
Mtoe
MW
PM2.5

BEE
RE
toe
TPES

Hg
uUSD

carbon dioxide

gross domestic product
gigawatt

gigawatt hour

kilograms oil equivalent
thousand tons oil equivalent
Kilovolt

kilowatt

Liquefied Petroleum Gas
megajoules

million tons oil equivalent

megawatt

atmospheric particulate matter of less than

2.5 micrometres in diameter
purchasing power parity
renewable energy

tons oil equivalent

total primary energy supply

micrograms
U.S. dollar

co,

BBI

rBr
rBt-u

Kr H.3.
ThIC. T.H.3.
KB

KBT

cvr

MO
MJIH T.H.3.
MBT
TY25

nnc
BU3
T.H.3.
onna

MKr
ponn. CLLA

VYrAeKNCbIM ras

Ba/I0BOW BHYTPEHHNIM NPOAYKT
rmraBaTT

rmraBaTT Yac

Knnorpammsl HedTAHOr0 3KBUBaNEHTa
TbICAYM TOHH HePTAHOro 3KBMBAsEHTa
KNA0BONLT

KnnoBaTT

C*KUXKEHHbI YrneBoaopoaHbIA ras
Meragoysb

MWAAMOHbBI TOHH HedTAHOro 3KBMBaNEHTa
MeraBaTT

aTMocdepHble TBepAble HacTuLbl AMamMmeTpoM MeHee
2.5 MMKpomeTpoB

napuTeT NoKynaTesbHOW CNOCOBHOCTH
BO306HOB/AGMbIE UCTOYHUKM SHEPrum
TOHHbI HePTAHOr0 3KBMBANEHTa

obLee NpeanoXkeHne NepBMUYHON SHEPrm
MUKpOorpamm

ponnap CLLA
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