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Aryynra GGG

1. Aaraan: xsparnasnp, 1. Why: transition to
cyypusicaH 129X TenbepunH consumption-based billing for
TOrTO/1LOO heating?

2. X3H: X3Ha awwmrraii B3? 2. Who: benefits?

3. KOy: Tynarapu 6yi1 63pxwsan 3. VWhat: are the barriers?

4. XIpPX3H: Ay xapamkyyaax 4. HOWw: to transition (necessary

apra XxamM»K33HUIM caHan measures)?



AArAAQ GGG

1. XoparnarymmH apx, 1. Consumer empowerment
OONOMMKUUT HIMIMAYY 19X 2. Transparency

2. InTton 6anonbir 3. Fairness & Equity
H3MArayyan3r 4. Unlocking demand-side energy

3. LWynapra, Tarw 6anaan efficiency

4. IpUYMM XYYHHUM Yp aLluumr 6a 5. Optimization on supply-side and
XIMHINT resource-efficiency

5. HeeuunH oHoBYTOMU 6. Environment impact
XyBaapuaanT

6. baurasnb opymnHAa y3yya3ax
3epar H6J1e6
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Why: Consumption of heat energy

YB/C TOXK UDHN A9X X3parn3asHum Heat energy
(A9X-Huit anpargan)  (Transmission losses) 888 Xapbuyynant consumption
TVIOUJva (Pilot)

Feb Mar Apr May Sep
2021 (-22. 3 (-13.3) | (-3.7) | (3.4) (7.5) (8.2) (4 4) ( 11. 5) 19 2) | TOTAL
MsiH. TKa1. 6,701.4 6358 9 74753 7 688.3 faoe 279.5 196.1 150.5 98.0 35.2 32.9 94.3  198.0 258.0 1,342.6
Purchased heat Thous. Gcal. Area (GJ)

energy 184.0 88.0 122.0 71.5 50.5 44.9 67.4 86.8 154.0 869.1
MaH.[Kan. 1,3919.3 1,240.3 1,381.9 1,389.9 Heat
metering

Thous. Gcal.

- Lo 955 -108.1 -285 -265 153 121  -26.9 -111.3 -104.0 -473.5
ransmission losses 0 0 0 0 0 .
%0 19.7% 18.1% 18.5% 18.1% LN 34 99 55.1% -18.9% -27.1%  43.3%  36.6% -28.5% -56.2% -40.3%  -35.3

OCHAAYT OSNAAUG
(AynaaH vs.Yc)  (Heating vs. Water)

Xaparnarugag bopnyyncat yc
] 1 IMAH.M3/
6% -0.2%
: 5 - nﬂ
II

2017 2018 2019 2020 2021 2022 2023

2017 2018 2019 2020 2021 2022 2023
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Case study: Heat energy vs. Water (OSNAAUG) ﬁGGGI

(Man.MK / thous.GJ)

y | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 _
XS ps rnar\-lﬂl/l |/| H TOO OynaaHbl 3puum xvt;l;gl;n(?apamaa [ Xanaant /

_ 8,696 8,632.6 9,081.0 9,245.9 9,633.9 9,734.0
Consumers Heat energy purchased
o35 _ 7,756.5 7,976.7 8,093.9 7,932.8 8451 8568.0
Sanrad F Distributed

939.7 655.9 987 1,313.1 11,1829 1,166.0
. 1.9%
O ToonyypTai 19.9%
+38.é /O =OC mAHHE

Losses

3,774%

3,106%
3,165%

2,799%

10.8% -7.6% 10.9% 14.2% 123% 12.0%

2015 2016 2017 2018 2019 2020 2021 2022 2023

480 500 620 710 1,070 1,340
2017 2018 2019 2020 2021 2022 2023 0

Sewage 24 310 470 580 870 1,070

TOTAL 720 810 1,090 1,290 1,940 2,410
90 280 200 650 470
13% 35% 18% 50% 24%

-0.1%  2038%

16%

Xaparnaruyasg bopnyyncaH yc
1 1 ImaH.m3/

-0.2%

2017 2018 2019 2020 2021 2022 2023

2017 2018 2019 2020 2021 2022 2023



Demand-side efficiency measures

Toxupyynax Xaparcan Regulating [lynaanrbiH apra Energy efficiency

([9X-30XMCTOM XaHraMK) (Efficiency in supply) 584 X3M>K33 measures
> | ' e (3oxmcTom xaparn3a)  (Efficiency indemand)

20150511
wieHe oaep TacanraaHbl| Bbocoo wyrameiH | Xarnaax xaparcan
XamxunT TeMnepartyp TeMnepartyp AI3IPX TeMnepaTtyp Taunnb6ap
‘ QJ © 'C ©
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Optimization & resource-efficiency

Baaxxowyy
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Who: benefits?

YJNTAAHBAATAP Ulaabaatar city

Classification Tariff e DX-HUM canbapbiH X3MXK33H[, X3Pp3ra3ryasa

1 An6aH 6aiiryynnarsiH xanaant Legal entities (M°) Tor/m® 604.0 6opayynax A3X-Hni fyHAAX YH3 HINKUMH ©pTreec
2 Ain epxuitH xanaant Households (M?) TOr/m? 506.0 X2 fooryyp bawraa yupaac LL3X-Hun 6opsiyynantbiH
3 TexHOMOrMiH xanyyH yc Hot water ter/TO>x  3,703.0 OP/IOrooc XeHAIeH TaTaactam: 2021 onp 111.7
4 AnbaH raspbiH X3p3ru33HUM XaslyyH YyC XaJlaacaH 3 5 6370 Tapbym Terper, 2022 oA 8?'0 TpOyMm TerperMMUH

nynaan DHW Legal entities (Bogamep/meter) Tor/m ,00/. XOHANeH TaTaackIr LI9X-Huin opaiorooc aBcaH 6amHa.

/ Y » Heat tariffs are set at x2 lower than the production

5 AXYNH X3pP3ru33HUMN XaJsIyyH YC XasiaacaH AyJsiaaH Tor/xyH  1870/2806 > | ID. .

DHW HHs (xyH/person) costs, receiving cross-subsidy from electricity

AXYVIH X3p3FL|,33HMVI XaJIYYH yC XasiaacaH AysaaH pI‘OdUCtS estimated at MNT 111.7 bln and MNT 89

Tor/m* 1,632.0

DHW HHs (Boaamep/meter) bin. in 2021 & 2022 respectively.

o 2022 oHbl 11 ayraap capa 3eBxeH AAHB-bIH
aynaaHbl Tapudbir 28%-map HIMICrAYY/ K, an

7/ XaMXKYYp33p TOOLICOH AynaaH Heat energy Tor/l > 9,314.0

XOMXKYYp33p TooucoH AynaaH Heat meter HHs

8 (A /HHs) Tor/IOx  3,421.0 OPXNNH TapuUd HIMIrA33rym Ty/1 XeHA16H TaTaacblH
"1 OpX ° 5 X3M>K33 ecceH bauHa.
AXYMH X3pP3rA3ryaniiH OyaaHbl 40m Ter/cap 3,300.0 The tariff for leeal entities have been i 4 (whil
9 3pUMM  XYYHWI  YIANUMArasHMIA  41-80Mm? Ter/cap  5,500.0 © tarifr toriegal entities nave been INcrease (while
xypaamyk Heat supply fixed fee +81Mm2 rer/cap  11,000.0 tariff for HHs remained the same) in 2022 further

exaggerating the value of cross-subsidy.



Who: benefits?

License holders

Private Utility

UB Total

After tax profit/loss

2022
(3,675.7)

(7,222.9)
(2,750.5)

(13,649.1)

2023
2,044.3 .

(24,850.1)
(10,905.5)

(33,711.3) -

YJTAAHBAATAP Ulaanbaatar city

AXYMNH X3p3ra13ryma 4oTpoo Ay1aaHbl
angargana uXTam OpoH CyYLLHbI Mprag, MeH
bycaaac 2 gaxuH 6ara Tapudaap tTenaer
banHa.

HHs residing in energy inefficient apartments
consume ~2 times heat energy, while paying
the same tariffs per area. Hence, the residents
enjoy further x2 less tariffs.

TapundbiH Tarw 6yc eepynent Hb T32-ANNH
OpA0ro, alunr angaranbiH TIHUBIPrym
6ananbIr HOM3IrAyy/1C3H.

Uneven increase in tariffs resulted in
redistribution of revenue between suppliers.



What challenges

W

ok
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X3P3rJI3rYnmH 3C3Pryyussi
XYY/1b 3PX3YUH,
30XULLYY1aNTbIH OpYnH
OYpa33rym

HunnyyasrdammH 3capryyu,a
Ync tepunH YUAH xycan
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Infrastructure challenges &
Investment costs

Consumer resistance

Lack of regulatory framework
Resistance from supplier
Political will

Weather variability



What: heat meter

YJICbIH X2M>X329H/, AT NATIONAL LEVEL:

 TOBNOPCOH AYyJ/1aaH XaHraM»Xma Xoa00raAcoH X3p3ara3ryammH TOOLLOOT AyAaaHbl a4aanaaap asd y3Baa 43% Hb AAHDB,
(6opayynantbiH opaorbiH 71.1%); 57% (28.8%) Hb OpOH cyyL, 0JIOH HUATUINH Bapuaryya 6amHa.

* By load capacity 43% (but 71.1% of revenue) is to legal entities and 57% (28.8% of revenue) is allocated to HHs.

* OpoH cyyuHbl xaparaardyganmH 0.7% ToonyypTtam bamraa Hb XaHraaTrym y3yyasaaT 6ereen 60opayynanTbiH opaorbiH 1./7% 333K
6anraa Hb 3p4YUM XYUYUMUT XIMH3IX, YP alLMITam X3P3ra3x apra XaM»KasHa, coper Hes1ees1e1 Y3YY/K 6arnHa. OpoH cyyuHbl ani
opXYYAUnNH 32%-a AynaaH TOOAyyp TaBux 60/10M>KTOM BanHa.

* Only 0.7% of HHs are equipped with heat meters generating 1.7% of the revenues. ~32% of the current apartments can be
installed heat meters without major rehabilitation of the heating system.

BopayynantbiH opaoro (cas.Ter) YyH33c: [lynaaHbl TOOAYyypTai
Sales revene (mIin.MNT) Of which: heat meter installed
A LicensTe3f?oIders YAAHB Axyi Hunt YAAHB
| Y Legal % HHs % TOTAL
Legal entity HHs Total .
entity
1 YBAC UDHN 56,485.6 4740 56,959.6 56,4146  99.9% 4740 100.0% 56,888.6
2 X(.)CHAA.K. 6053 62,160.2 13,644.9 75,805.2 3,032.2 4.9% 68.2 0.5% 3,100.4
Private utility
3 OCHAAYI OSNAAUG 20,561.0 42 385.0 62,9460 10,089.6  49.1% 393.4 0.9% 10,483.0

Huint TOTAL 139,206.8 56,503.9  195,710.7 69,5364  50.0% 935.7 1.7% 86,300.6



What challenges

YJICbIH XOM>X33H/;: AT THE NATIONAL LEVEL:

TeceBT GaviryynnarbiH 21.4 cas M3 33713xyyH33¢ 17.0 cas M3 6ytoy 7 9.5%-uir Hb Toonyypaap Toouox 6altHa. XapuH 4.4 cas M3
oytoy 20.5%-UUr Hb 3aaram XaM>KUrasxXyyH33p 6yroy TOoAyypryun ToouoxXX 6amHa.

17 mIn. m3(of 21.4 mIn. m3) or 79.5% of Budget entities are equipped and charged on heat metering, while the 4.4 min. m3(20.5%)
are charged on area/volume basis.

Bycag AAHB-biH 53.5 cas M3 3313xyyH33¢ 45.1 cas m3 6ytoy 84.1%-uir Hb Toonyypaap Toouox 6alHa. XapuH 8.5 cas m3 6ytoy
15.8%-unr Hb 3aaram XaMm>KurasxyyHasp 6yroy Tooayyprym ToouoxX 6amHa.

45.1 min. m3 (out of 53.5 cas m3) or 84.1% are equipped and charged on heat meters. Remaining 15.8% are still charged via.
simplified methodology.

Ann epxuinH 23.7 caga M2 Tanbawmraac 0.296 cas M2 éyroy 1.25%-uinr Hb Toosyypaap ToouoX 6arHa. XapuH 23.4 caa M2 byioy

98.7%-wir Hb 3aarai XaMXKUI A3XYYHI3P 6YIOY TOONIYYPryii TOOLLOXK GaliHa.

Only 0.3 min. m2 (out of 23.7 mIn. m3) or 1.25% of HHs’ are equipped and charged by heat meters. Remaining 98.7% are paid
based on area/volume.



What challenges

YJIAAHBAATAP XOTbIH XaM>X33H;:

TeceBT 6airyyanarbiH 12.2 cas M3 3313xyyH33c 11.9 cas M3 6ytoy 97.5% Hb Toonyypaap Toouox 6aiiHa. XapuH 0.3 cas m3 6yioy
2.5%-nnr Hb 3a4ram XaMXXUrgsaxyyHasp Oyroy Tooslyyprym TOOLLOXK O6anHa.

11.9 min. m3(of 12.2 mIn. m3) or 97.5% of Budget entities are equipped and charged on heat metering, while the 0.3 min. m3(2.5%)
are charged on area/volume basis.

Bycan AAHB-bIH 47.7 cas M3 3313xyyH33c 41.7 cas M3 6ytoy 87.4%-uir Hb Toonyypaap TooLoxK 6aiHa. XapuH 6.0 cas M3 6ytoy
12.6%-uunr Hb 3aaram XaM>KUrasxyyHasp 6ytoy Tooayyprym ToouoxX 6amHa.

41.7 min. m2 (out of 47.7 cas m3) or 87.4% are equipped and charged on heat meters. Remaining 12.6% are still charged via.
simplified methodology.

Ain epxuiiH 19.2 cas M2 Tan6aiiraac 0.3 cas M2 6ytoy 1.4 %-uiir Hb TooNyypaap ToouoXK 6aliHa. XapuH 18.9 cas M2 6ytoy 98.6%-
UAUT Hb 3a4ran XaMXUIrA3XYYHI3p Oyroy TOOJ/IYYyprym TOOLLOXK OanHa.

Only 0.3 min. m3 (out of 19.2 min. m3) or 1.4% of HHs' are equipped and charged by heat meters. Remaining 98.6% are paid based
on area/volume.



How: to transition (hecessary measures)

X3p3arnasHpa, cyypuacaH [19X-Hnm Ten6epmuimH TorToL0OHA, LUMIDKNXIA,:
Steps and measures for transitioning to consumption-based billing for heating:

3[-blH TOITOOJIbIH X3P3NKUNTUUT XaHIyyslax apra X3MXK33 aBax, Tyxamnban, OpOH HYTIMUH TYBLUMH TOCBUMH OamryyanarbiH
TOONYYPXKUANT TYWUbIH XaHranTrym 6amHa.

The implementation of GOM resolution for installing heat meters at budget entities remains inadequate.

AAHDB, Tyxannban, bme gaacaH 6apuarbiH TOOYYPXKYY/1aX apra XamM»K33 aBax.

Accelerate installing of heat meters at legal entities (specifically with standalone buildings).

BH6/1-11H 3aanTbir TOAOPXOMN 6GOTOX.

Clarify/define requirements for Building norms and guidelines about heat meters.

TeXHUKUUH Hexue onroxaoo OpoH cyyLHbl 6apuarbiH ann epx bypa [2X-HMM Toonyyp cyypuayyaax tasaap TyCraXK XapamnkKuaT 6ypaH
XaHrargcaHbl gapaa [129X-33p xaHraxk, Xxyaanagax, XxyaaaaaH aBax rapasar 6amnryyak 6amx.

Ensure the heat metering installation at apartment level is adequately implemented for new apartments.

N 2X-Hni Tenbep xyBaapuiax aJIJIoOKaTOPbIr aluMriax 3pX3yMH OPYHbIr TOA0PXOMN 6ONTrOX.

Clarify legal and regulatory requirements for heat allocators at HH levels.

N2oX-H1n pamykyynax, Tyrasx angarasibir ToA0pPXOUIXK, HOOUUNH Yp alUITan XyBaapuaanTbIr X3P3rKYYA3X.

Analyze heat energy losses at transmission and distribution networks for reducing losses and resource-efficiency.

Xaparaaryas g wyanapra, un toa JI9X-HUNM YUAYUATID Y3YYA3X3A YMTICIH TapuUPbliH OOANON0 X3P3rXKyya3X: OYTI3rasxyyH, Xaparaary,
OapuArbiH Tepe Tyc bypasp X6HA16H TaTaac eraer.

The tariff policy should be analyzed for transparency and equitable treatment of residents.

IlynaaH Tyrasx, XaHrax yma akuanaraaHbl Tapudbir 60JI0BCPOHIYMU OONrOX: yampasa, adaanasna, CY/DKI3HUM avaanas 33parT HUMMLCIH
YHIIr33r H3BTPYY/19X.

Analyze tariff methodology for incentivizing suppliers for improving efficiency: seasonal, load and network capacity evaluations need to be
introduced.



baspnanaa

Thank you

W @gggi_hqg in @gggi_hqg

@GGGIHQ
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