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1.1 RSIAYHOBE

AFAAYHIEIR 8300 TANZPEST HA4 2 RRUTH O THY | BT v T DOMNHD
THd D, F/MET 7 & 2 AICALE L, 31 O/hMXkE 160 ORI TR ST 5,
B SE T, W (11~5 H) i (6~10 A) NH V., FERIFEHFEAKEIX 1,500 mm
Thb, Uy IEBOIFIAE L, ENIERESEE - W 20Xy NU—7 OFEFT L 7o
TV, HEY ¥ AZORATHE T 1 REHITRRE, W7 27 oo b b RN T
B CED, VaTl UAEREREZ Vo c RTEEPHELTEBY, b0 THE R
FRIZT TR, FEMOEIEICE S THHRY Yy UMOEERF— T A Lo TND,
G DFT A AREVR AR U H—HFEEL, 4V RRXTUTOFAEIZE S THLHEDNT
L7poTWNA,

A F AV HIZHFEN DL, REEBEE 5,700 kmiF & OFFEECH D, FEkE 7 K 21 45, &
% 112 J 45 53\ TALE LIk & MR 3~6m D THiDmEfEIE 290k i TH 5, Vv VS
F20ORWT 7 o2 2 (2K 314 km) O3~ A)1(Kali Mas)23 i 0 . A BT L 7e A3
LEX, oA Vay s RTTIZESTND,

AZNRYHOHFL b v Y 2 v H 2 (Tunjungan) B EIZRIZNT TA 7 4 AL KT IL,
va v B SHENET. BERBOTLE RS TS, RAHDSRANLT RLEY a 7L b
WX AROHERBEN TIGEZH 2 25 TEMME H Y | Ol GOWMEIZITz E0f0HE
JESG, RO BTV D, HOALENCIE~ Ry —F BOREORE Ld Ry
2 s NTWRH Y PHMILEE ORI EYM. ENMUE O ZMN R 2 REELa T
Y — &2 T D, EMFTCRBATED TR & 5, ORI, B =S
HAS, FAEBICITMEE L E AR ARE STV, HIORBAEER 15 kn, HiOHFLNASHET
140D E Z AL, ZZOLZBEAOTH DY 27 » Z (Juanda) [EEZ2 N H 5,

O FITILERA T, BROBIZIETHANS LELWINEAZ RS Z LN TE D, K
HFRTOE LICBIZE LWL 7 F > 7 H v (Penanggungan) L & FEIEHL, Z OHIC e
R o — LD R Z T EZHIRNZ B 2 B, £ OFIRITITHE LWEOEB AR ST 5,

ZFAYHONAEEIT 1 km2 40 8,500 AREDH Y | #difbi#EA TS, AOHY
INERITHM 0.65% T, FFCTH ORI AN A DES LT\ 5, &0 Hal#E 25 A3 2|
BRI FE 500 7N, JELZ s & & oo 72 # T N B3 900 H A S E ST
%=y

A2 Z XY HD 2008 HD GDP X 22 i RV T6.3% DMK Z /R L CE Y | [EOH (6.1%)
LERlo>Tn5b, ZOERLOIE, ¥, A7, VA NIV (GF36%). E¥E (32%)
ThY ., flicidzm, WE, BE, &M —v A, Y—v205BRH 5, EREMD

1 3% AEA T Y HARERBESEE KOy UM - 2737t OBBLCER 2 6 45 5 A HI7E)

http://www.surabaya.id.emb-japan.go.jp/j/consulate/outline.html
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BRL, . ATV, LA R T2 (42%) Ul S R OME A — B 2 (21%) | EE2E (15%)
Th b,

F7o. AT AYHIL 2011 HFIZT T« 77 (Adipura) B 2° ASEAN BREEHIIC R Al
HE/2 AR E (Environment Sustainable City Award) #5EH 3 5%, REICRELTZEH
S D ICHEm AT E LTmH T\,

2 75 477 (Adipura) E: 1986 ENDLNBENEET HREHIE CREICEE LZHTT-< Do
Wz 5 %2 bR,

I-2
(% 1 %)



1.2 A2 FRIT7EBHOREHR G R AR &

FRIBRREDOF LA > RRUTICBIT DIREE T AP EITIMEIZH Y . ZoF
FTITL &, 2020 FFE TR ERFI A, HHF A2 OBRES Bl NS = R L —
STIIZBWTHRHENZE LM 2 2 ERRIAERTWD (FIX), ZORKE LT, 4
YRR TIE 2009 FIZKUELEEFEMITEIEE (RAN-GRK) Z1Epk L. #REF R 2 #ii
HPUT, 2020 FE TICHBE )T 26%, EHEESHE 2321 T 41%OHHE 4B 2 iR
ZHHHL TS,

3.00 - m\Waste ® LUCF and peat
W Agriculture B Industry
B Energy

Only from livestock
and rice cultivation

Rate of Emission (Gt CO2e)
—
un
=2

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

AVRR LT D5 E R GHG BEH B O#B R URETF A

1.3 BEMPRARBEHAIBIZMA TR S5/ viiOIE & FRE

RAN-GRK (%, N L~ULTH4T8EE#E (RAD-GRK) #3.T5Z L &2RESITTEBY,
AFGAYHDOH DR ¥ TING 2012 FIZ1TEIFHE (No. 67/2012) ¥ &K L T\ 5, 2010
EOHRY ¥ TINOIREZFN APEHEIL, 9 7,600 7 t-CO2 #E T, TONFIL, =%
VX3 62%, STEDS 16%., FREED 14%., BEFEME B 5%, PEFED 2%, HED 2%
LloTWE, Yy UMOPEHEDR 8 Ha 5 2 BELOREEEF 5 O &%
2020 FETITHKI 5% (620 )7 t-CO2 ) HIET 272910, B xR A 7 T DHE
fi + SO 13 HH ZEMOITEIE L TORLTWS, BEEYDHFICBWL TS, 3R (VT
a—A, Va—X UH A7) OREFELZBEL, 1.5% (K180 5 t-CO2 #H) DHI
ZHELTWD,



RAN-GRK i TNMZH ¥ v UM @D RAD-GRK %32 1F T, A Z 3V ifi ©BIEEHE &
(BAPPEKO) & A7 3F TRRZ2IE, £[FT TGrand Design Compilation Report on
Reduction of Greenhouse Gas Emission in Surabaya Municipality| % 2013 411 HI(Z
Bk L7z, ZOMEITBW T, RRFIZ AT 72 5HE 2 T 2 BRI, Hilsko &I
FE I (RJPPD) oM BB RO L HUR ) F (RTRWP/K) LWV o T BEAF D FHNC
woZ e, JH- N ZAEOITEROMEREHMEICT S Z &, #iiio RAD-GRK (3#Hiod
IR Z ILY ?& 2Tl Vo ERINRE X R I TS, EIZIE, SERIO
FEFNSR & 2RI BT 2 IE OIS, IREHR T AL X F U ORERTHI T

2o

B, AT AYHOMKRFEGEE S FRROBEICHIV R SnNs 2 enE2bND,
FAYHTZNEITL, 7V —EBilioMELZ B L, 8 KOG S 7Y —
i~ A % —=77 > (Green City Master Plan) Z/EL C\\5, 8 DD EMNDL TV —
YT 4 OHEED D To b TV DAY, FRIZ GBAA OEHIZ DWW T, BRA 7285 35
NTW5D,

ZOREGRHIE, AFFEZEE  (Ministry of Public Works) 7% 2011 4Ei2F] HH L 7= P2KH
(Program Pengembangan Kota Hijau - Green City Development Program)?® —Eg & L
T 2013 fEICA T AAVHI TR S 7o, MREEWITIRERED 2,600m2 & 5T 4 B
TOBEFOREMH EATHOBYICIRE L TW5, 2014 4EiCiE, 7 ) — U BEEEE

(Green building awareness award, GBAA) 23BAth 7=, Zhix, HEHRITEI S
—% %38 U C [Green building] OBE&EIZHOWTHEHEEZE L, BMEEZZEL., iHMhiE T
L5EVO B TH D, B=RrOHIIL, B OO & HMFEICK 5326 A0 Fi#E TIThi,
BENTET X EFZR L CFERTRE SN, ZOBMIC LY KBIER@EY D778 57,
IRDNIRIPRER DBEE 22N F/NEZEDOEY OB T~ R MEEDIIFRF SN D, ARFIEIL, REEED
5 Cipta Karya (2 #E23% 0 . [Green building| (ZR89 5 &b EI N THON D FiE
Thod GEHlIZ, Fa4mEZSZHOZ L),



1.4 RS/3vmEdLAMToHEER

A2 Z 3% i LACTUNTIE 10 FUL Lo BB AR LT, Zhasxid, mifilx
2012 4 11 HICEREMRE e Elc AR L. sl & . Z< oM hFELEmL TWD (F
B, kR—TF),

A Z 3% EALTUN T & OFR TR OEEEOR X, T7 T BREW TRy hU—7 |

(1997 FF~) | TIEILMTHA =TT 4 7 -« X FU—7 ] (2000 FF~) A T3 il
BERZMLTZ e ERnxondThs, I, BERED AMIHE~OFHTE (2003
)| PEFEIEEALBEERA (JBIC, 2002 ) FIRAIZERALTE TS, AT
O EE, LAl HOBRKHSEZBED TOW RS, LT L oEiEL | 2ok T
SN TE 7, AFEL, ZOMTORIERE =L LTS Z ERRFHEDO—DT
»HD,

BARMZ, Wi omIBRICL VxR ey =7 RREMINTEY, 2004 2B
i L7ea VAR A MEDOBHEO W K FHEITTNICREE L, FEEmEOK 3 EIHIC 27230 |
FHENL - RILICEBRT 5728, KERMEE ST, KB THREEHORE M EX
# (2007~2008 ) <° JICA OHPAKNIAIIET r Y =7 |~ (2011~2013 ), =R /LF
—43B TG HARERFEESE LD TS T¥MM SIER 2B 75 ay=xb—3 gy

(BAEHLR) VAT AORFERTONTND,

Kitakyushu — Surabaya City-to-city Cooperation

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

New Growth Strategy (2009.12~) Kitakyushu New Green Growth

JICA Partnership Program (PPP,
BOP, support for small- and mid-
sized businesses)

Joint Statement on Strategic Environmental

Strategy (2013.3)

Policies

Environmental Cooperation Network Partnership (2011.3)
of Asian Cities (1997")
Kitakyushu Asian Center for

Kitakyushu Initiative Network Low Carbon Society est. Groen Sister Gities
(2000-2010) (2010.6) agreement (2012.11)
Reduction of CO, emissions by 150% in the
Asian region (2050)

(Eco-Madel City Action Plan (2009.3))

Diractor, Cleaning & Parks Director, Development and
Dep't. [,Kp](fmsn-: — PIannmgAfeﬂw()EAPPEKO) —y1atyor of Surabaya
2008

Intercity cooperation
framework

(2011%)

Ir. Tri Rismaharini
Training for Surabaya city staff: CLAIR project

Human resource
exchange

i y " o n Gingin Gi 1 Satriyo Socsan
lﬁ\,‘(,‘g‘,%m"g‘m‘ Training on composting practices: Organization of trainings: i Seiyn Sz
protection: Surabaya Surabaya city officials, NGO staff JICA trainings, CLAIR projects, city projects, IGES
SR (2005) prajects (2005~2011 a2 &, ocie
Coj it d H Ct.
Surveyon Proper Trestment of Waste B TR s
. Cooperation Praject on Composting of Kitchen  F/S on the Production and Sale of - Waste treatment project: Nishihara Corporation {2012.12~)
23 Wiaste (FY 2004-2006), JFGE assistance project ~ Compost (FY 2007) Waste power generation project: Hitachi Zosen, other (2014.6+)
€c . . -
= L 08 e Suido Kiko Kaina, Other (JO1L A1) oo
Ezl:f;;gt(i’;‘;‘zﬁj;?m) JICA Grassraots Drinking water supply pr(ujeﬂ: hibawa Engineering, other (2014 5~)
Improvement cf decentralized wastewater
treatment facilities : )
- g SAH E — (FY 2011-2013) JICA Grassracts Cooperation project F/S on JCM Projects towards Environmentally
- (2001) (Today) Sustainable Cities in Asia : IGES, other (2013~)
it
22 Surabaya Vision Plan (2005-2025) Support for the development of
a2 master plans in each sector
s

AZNYHiEAMT O NBEROESR
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N TH.ELE | Hi6ICkY . TEMLBEEICKEEELT
BERR. BINTT | L\, 2D, oV R —arFhiél
T—HAREM | FERFEIRILT—HAEEICLSFS #
AT BEERES,
OMETI/AV77YAT LB /H23~24 F[E
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BEtH,
@JICA/ODAZEALI- BN EBAXIES %
/H24EEFE
A | TR | KRB | AAMETY | RSNV TETKENRERT, £FHK
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1.5 FEOHMEHME

ARHEET, BE2 yEMFEML CEXZHED 3 »ERICHTZDH, 2013 FJEITIZ, = FR/L
X—. 258, FEEY. KEFROZSEHICBIT D JCM AR BT 72758 % 306 L 7=,
FORER, FEL L TOESAREMENE < . CO2 HEHHIEIZ B 5 B st 2h o @\ 4y B

ELT, =X —LBEFMO 2 SO 2 LT,

AEEOFERIIBNTL, BFE 2 FRIORRZHE A, JCM HRT 1Y =7 b OMEHH)
B Z D~ BRICHFEMDIMFNTND T e Y 27 MZOWTITERIZERR
FEHY, JCM DAY v bR E BT 5, £72, £ 5 LAY v MOMRZTEN
L., kx EBEUERGZEAE L TSR LR A<V 2 AfEd, 20Z&T, =

HIVF =538 LR B A IS, AT NPT L, S BIZiE, JCM i I

3 7= BUREI 31T D 70008 2 BT R DTGBy & St %
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2.1 EHBRTREMRED B & REET
2.1.1 FEOBE (B L xt85%)

ARFEETIE, TN ORE R, BREEE R, T -0oE S 2w O, et
M. PESETREL RRMfRA, B - BOEED E&fﬁ WL TEEINT ) UNTEER L, #&
FIEFE L QMBI EOEIT L TV D AT AYHZIZ Lo L3 57 U7 #ii OFen]

REZRFERICE T DM LT 5,

(1) BEfF7my=rhoF¥ vt
TR =TI, EE 2 FM, TERAMEGR L Lic “IRRFLERTH 2 BAEN

i (av=xlb—var) VAT LAOHEN FEMOELVEORY 2R E Le “oHi
BIROBEA R OVE =R OHEE” TEENZ1T> TE 7, HEIOFR, AT r~OI=a3ay=x
L— g VU AT AOBARTEHERMBR IR 5T T — D@EmBEREER ~D N ZITOW T,
FEDEMARETL TN D,

JCM ([ZXFT 2 FBIEO—Jg D1 o7 RITE TR R A A L %
= s EODT%éf‘ﬁﬁ:ETJWN% L. %®xﬁ%%¢mf< TE—LTHI ENE
HWCThoD, T LIBANDL, TORBOFEENZH LD, FlEHE, Bt —F—,
Sy BAEIRRE — RSN B R, BEITERREASE D AT — 7 RV ¥ — L D i 5
L7z, Flo, BZRXRIMOBANEOFRENMNEBR LT 027 MIONWTIL, 208
ROBREFEMANARTED L), AT —I BRIV F— L OFHEEZ N5,

X5, PEYMRBIEN O FELEXD TEMMA~OBEINGL AT LOBEANT 1Y
=7 MZOWTYH, BIEHE, FEMCMITZHIERORE - i, 27— vy —L
DFFEEZIT D,



(2) HIPERZX DT8O OTEE
Fiz/2 JICM 7 ey =7 ok, Mfr7 ey =7 boOEMEREZXS Z L2 HM

L LT, UTD 3 HDOIEEZEMT 5,

O REyES ARG LT i B

BRI A &~ RV T TlE, BEROEALZFHA LY, —EOHXBFE &2 HEE L
=0T HREESHNET > TS, FlZIE, ATAVERBEOY 3 v o Ve —L %%
I ARBESH: AZL—7) X, va v TE—LOM, 7 4 AEARKT L E
AT ORI LT VXY HNZIZHFTAE LTS, S5, RFEEREO4 T 56 L2 K
ﬁ@&ﬁi%%(ﬁzw R, va v BT FE AT 4 AEVEREAT

i) Z#ATAYTHEEL T0D, 29 LERPAREESEDEITAT 2 ELVEIZEBNT
emM%%%LtéiX A TR EE 2 L EOIREREEICT E—T 5 2 LR
TE UL, AN T 22 DM ENVE~O RN ARE L 72 5,

ZZ T, RE 2EMOIEETT v 2V EBE LK TAREEST (A7 V—7) OfkE
JEZ2 A BRI ICMEEDAY v hE2TE—L L, EROBEFET 1Y =7 hOHEMERRZX
STz, Flo  ALTUNHT « AT ARF iD= =2y Db & AT AP HNTIEEIT 5,
F ¥ RNVERERETE TORWO RFABFESAOFE - F ¥ RUBELZXY | Bl bHm
MR DI 2 ST 5,

@ F=—VEBERT NVEE kG UTo R R

DX HNG . ATAYEOREH TR, ZL<ORTANEfFHI N, FFHERE EHICS
SICHMOMAZZ L TCW5, A7 AORIZIE, BEEMRTF=—VEBRZX > TWDHET
LD ey, ERREEEZR > TWAERTAF = —r TlE, A R 7 ERNMEE OIE
SFIET T, B LMD A EEEEZED, SiAKHRCE 2R EEDTND
BENH D,

Z T, RE2FEMOIEE TF ¥ R VL L EHERN 2T = — VR Z K > TV D
AT (BTIVE, STV F%) Z26RICJCMEEDOAY v a7 Ee—L L, BFESn
Vxr homEEMEZNS, £z, IUNT - AT YOS — =Ty Db e X
FNRAYHNTIHFET S, Fr RV EHERETE TOARVWKRFERTATF =—r Bl &7
D) ORI - Ty FAEREKY . FieHEEMOMEEZHEET S,

@ 7V —FHEREFE (Green building awareness award, GBAA) & HEL 7~ i B
ATGNAYHIE, AV RAVTICBIT LMD 7 ) —r T 4 ZHIELTEY, ZhZE
THIRRBIT T Topfk 2 2R B0 MR E T CTE Tz, BlxiX, HITEEICH T 2 BB DM
Gl EFALEmBIRBPA~OY)I 0 2 HEEAT O LED ALFEDOIEB M T T\ D, £z,
HIPRR O T SIER (IZBWTE, BFEXREOLRLFRL LT, a—Y =R b—Y
a & &R L2 BGENHG Y — E A OFEF MR TN e, Zo X 91T, KRFIC



M T IGENIE S <ATORTWD DD, D DI MLATFERRN, @RI R Y F
I E-TEBY | EHEIIZ CO2 EHHRIC Y7 s 70 V=7 MEERH L TN T2
DDV ATT 4w 7 IAHT SV BRROLNT WD, 29 LIV AT~YT 1 v 77t
AL LT, ATAYH TV =2 BT 4 U THIEOTNA~OE ZIZDEH TN D,
BAE AP T V= BT ¢ 0 7 O K - YERICIANT 72 ZETES) & LT, GBAA
ZIT->TW5D, 2O GBAA 1T 2 HNEAEIC JCM & L7z CO2 HEHAIOE 2 /7
EROAND L, 7V — gL JCM A Eh S 5 72 D O AN 22 RO A5 <
0D EIT9,

2.1.2 A & BIE LR BE
<3EREAE >

RFEIZBITHEHBENOA A—VIX TR TH D, SEEIL, EEEE TORAE CEH
SNTEEKFEOENE, AT, 7 4 AL, PEEMREICEBTAZ L 2D IT,

*5I BUEFS—% q-Urx
A71AREN N .
AR = 2 .
" S EE S
f ¥FCU: 77 aqia=vh
AHU : TFNAR) 5220k
FLES
DEFNERORRICFFED e
@ EMEXKICR=ER +
@ JV-YENHESEORIR REEBASICSHIANREOLOOEERE
Wi P B ol
e R e
ARz
- LED fEAH %%

RKEEORNB S THLIZRNAX =S TIE, 7 ARV g v B T — LIkt
L TCiZzesi e BEMS (EJL « Z R VF—EH 2T L), AT UKL TIFEVERE (=



Verlb—vary) RUORIRKGBEED Sy r =PV AT L EHICMOET MZONT
I% LED MBSO HAMT O 21T 5.

REBMAGIE R ARENT 30 FLL EOFAROFRA H Y | Kot =R /LF —2h=1L 90%55 £
TEL, ERRECLD NI 7 VERY — B 250 & DM — B R0 & ORI L2
ﬁ&ﬁofwé ZERIE, TERERESON o TR DA 8= FRIC K B B O A A L2 i
BT DIt BRI R 2358 7% & 72 > T D, E72, LED BENIEABHIE T B AR EATL
THY ., LED /Ny 7r =0k - MEICB W TR IR v =7 2k L T\ %5, BEMS
ZARLENDZL < ORBUR E/UITIRERIEE I S, mERFIEBM-CEN 7 Oy 3E
BMSNTEY, Hll=x L ¥—EH 27 L (CEMS) & OEERDHA HIEENT OB b
#EATND,

AEEIT. BFET R Y= FOHECHER D, mRREBZXSZ00EBE LT, B
TOFECEY, EBEEZZTT D,

< BEELIEHIE >
(1) 7OD:}I7 ]\u u»ujﬁy
DTFTiR. a—Yoxlb—3a AT AT AZRANCHOWT HIRcEs#+ 5,

AT A BRI RR IS B W CBIRER BRREHER. RER. B - it
Ra=r—va UAERE. EER. ﬁ/??ﬂixw%*ﬁwgﬁ%)éﬁbtxﬁ%%
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B& 3 A1VRRITOFI—MHIZEITE5FI—DEEEOLITHR 70

2010 2011 2012E

Units % Units %o Units %
Reciprocating 436 37% 461 31% 445 29%
Screw 434 37% 516 34% 613 40%
Scroll 104 9% 220 15% 163 11%
Centrifugal 183 15% 251 17% 265 17%
Absorption " 31 3% 48 3% 45 3%
Total 1,188 100% 1,496 100% 1,531 100%

Source: BSRIA
Note: Only AC applications. This may include up to 3% of chillers for mixved applications
1. Includes small absorption chillers

D, A2 RRITIZRBT 5F 77—t OMRIZOWT, LUFITRT,

5 BSRIA, Chillers Indonesia: A multi client study, 2013
6 2012 457 — % (X BSRIA #f3HE
7 BSRIA, Chillers Indonesia: A multi client study, 2013
8 2012 4F-7 — % | X BSRIA HFHiH



KFE 4 AVRRITIZEITHFI—mhi50O#EFH (BRFEMIEA—X B{I:100 75 USD)®

Annual
2012 2013 2014 2015 2016 2017 % change
2012-2017
Chillers
Reciprocating, screw, scroll 43,781 41,314 41,120 41,264 41,442 41,675 -1.0%
Centrifugal 181,420 174,227 172,559 172,201 173,208 174,406 -0.8%
Absorption 172,449 165,872 166,577 169,014 171,595 174,303 0.2%
Air cooled 35,897 33,645 33,556 33,684 33,845 34,049 -1.1%
Water cooled 107,305 103,107 102,054 101,941 102,466 102,997 -0.8%
<100kW 12,217 11,414 12,672 12,657 12,710 12,767 0.9%
>100kW 91,840 89,527 86,176 86,074 86,437 86,824 -1.1%
Source: BSRI4
Note: Average selling price from manufacturer/importer to first point of distribution.
Current prices 2013. Constant prices from 2014 onwards.
K5 AVERVTIZEITHFI—MIGDHER (RTEHA—R BA:H)"°
Annual
2012 2013 2014 2015 2016 2017 % change
2012-2017
Chillers
Reciprocating, screw, scroll 1,373 1,471 1,516 1,574 1,633 1,698 43%
Centrifugal 225 253 258 265 274 283 4.7%
Absarption 47 39 40 41 42 43 -1.8%
Air cooled 945 1,014 1,045 1,086 1,127 1,173 4.4%
Water cooled 700 749 769 794 822 851 4.0%
<100kW 528 595 582 603 626 650 4.2%
>100kW 1,117 1,168 1,232 1,277 1,323 1,374 4.2%
Total 1,645 1,763 1,814 1,880 1,949 2,024 4.2%
Source: BSRI4
K& 6 AVRRITICHITLFI—HEOHS (FEEA—R H{7:100 75 USD) "
Annual
2012 2013 2014 2015 2016 2017 % change
2012-2017
Chillers
Reciprocating, screw, scroll 60.1 60.8 623 65.0 67.7 708 3.3%
Centrifugal 40.8 441 445 456 475 494 3.9%
Absarption 8.1 6.5 6.7 6.9 7.2 75 -1.6%
Air cooled 339 341 351 36.6 382 399 3.3%
Water cooled 751 772 78.4 80.9 842 87.7 3.1%
<100kW 6.5 6.8 74 76 8.0 83 52%
>100kW 102.6 104.5 106.1 109.9 114.4 119.3 3.1%
Total 109.0 111.3 113.5 117.5 122.3 127.6 3.2%

Source: BSRI4

WIZ, AV RRXYTOF 7 —HBIcB A ERT L —Y—%, hL A2, T+ U7, JCI
KO~ o r A DO KERE T 0 — SV EETHL B EEL DT NN OFETIHOD,

® BSRIA, Chillers Indonesia: A multi client study, 2013
1 BSRIA, Chillers Indonesia: A multi client study, 2013
" BSRIA, Chillers Indonesia: A multi client study, 2013
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WORNDHDF T =1 NBEREDORL N2, FI—DRBEZEO~Y—ry M —F—
AU TR, 72720, UTFORERIZEWNTIE, F7 -0/ I L OIS 5T
R, BLTFOMENS 28 Y . 100kW KA #OF 7 — ThiviX, Aicool, PT
Metropolitan, Bayutama & o 7= BLHIARSENMBANL 2 5D 5,

KR 7 A2 RV TOFT7—iHiFcBidbs~—4> v b)) —F— (FIT—DRET )P

All chillers <100 kW 101-350 kW >351 kW

Market leaders éCl . éiCOFﬂ iC| I %C|

d di d arrier arrier icoo rane

(descending order) Trane Trane Trane Carrier
McQuay PT Metropolitan Carrier McQuay
Hitachi Bayutama PT Metropolitan Hitachi

JCI Bayutama

Their share 80% 90% 85% 85%

Other significant Aicool Hitachi Hitachi Aicool

companies Broad McQuay McQuay Broad

i PT Metropolitan LG LG

descending order,

( g ) Bayutama PT Metropolitan
LG Bayutama

Source: BSRIA

WIZ, HFFEELTCWDATF T —D XA TR~ —4y M) —F—%2HR+T 5L, IFORFE
DOHY | F ARG HRET D 95%13 A o RR U T EAMEETH D Z B0 5D,

M 8 A KRRV T7OFIT—iipBlcko~—>ry M) —¥— (F7—0fEIT L)

Reciprocating | Screw scroll Standard Turbocor Absorption'”
Centrifugal | Centrifugal
Market leaders Aicool JCI PT JCI Shuangualing
. Carrier Trane Metropolitan Carrier Broad

(descending JCI Hitachi Bayutama McQuay Huin
order) Trane McQuay Trane Trane LS

PT Metropolitan Carrier JCI Hitachi Thermax

Bayutama Aicool

Carrier

Their share 90% 90% 85% 95% - 90%
Other significant Aicool Hitachi Aicool Hitachi
companies LG McQuay McQuay
(descending
order)

Source: BSRIA
Note: 1. Includes small absorption chillers

BAKEIIZIZ, JCL, ¥ U7, v A, hLA 20 KERE, BXOEAMSEDH
MPEEND, KEEZBWTEE LYYy I AZTH, ATAAYHICHTET KT /LDOE
TV ITHEZBL TCH. L ALNETFT—IZ LAV EOF Y ) TROEDTH T,

2. BSRIA, Chillers Indonesia: A multi client study in—depth ver., 2013
3 BSRIA, Chillers Indonesia: A multi client study in—depth ver., 2013
* BSRIA, Chillers Indonesia: A multi client study in—depth ver., 2013
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Centrifugal chiller in the A/C system
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2.2.3 MRV HiEfwe®=% Y v 7K

BMRY ik ®=% U o 7iEH (BEF T 5

> V77 VURPHEORE

REp = Z{ECP]‘i‘p X (COPP],tC,i - COPRE,i) X EFelec}

1

RE, : Reference emissions during the period p [tCO,/p]

ECpy;p : Power consumption of project chiller i during the period p [MWh/p]

COPpj ¢,i: COP of project chiller i calculated under the standardizing temperature conditions [-]
COPgg,; : COP of reference chiller i under the standardizing temperature conditions [-]

EFgec : CO, emission factor for consumed electricity [tCO,/MWh]

> Fuv=2 MEHEDORE

PE, = Z(ECPl,i,p X EFejec)
i

PE, : Project emissions during the period p [tCO,/p]
ECpjip : Power consumption of project chiller i during the period p [MWh/p]
EFqec : CO, emission factor for consumed electricity [tCO,/MWh]

> HEHHIBEOEE

ER, = RE;, — PE,
ER, : Emission reductions during the period p [tCO,/p]
RE, : Reference emissions during the period p [tCO,/p]
PE, : Project emissions during the period p [tCO,/p]

> TERUNRTA—F

The source of each data and parameter fixed ex ante is listed as below.

Parameter Description of data Source

COPgg i The COP of the reference chiller i is selected from the | The default COPvalue is

default COP value in the following table in line with | derived from the result

cooling capacity of the project chiller i. of survey on COP of
COPg¢; chillers from
Cooling 300< | a50< | s00< | 700< manufacturers that has
capacity | x<300 | | 150 | x<500 | x<700 | x<1,250
Junit ’ high market share. The




Parameter

Description of data

Source

(USRt)

COPge,i

4.92

533 5.59 5.85

5.94

survey should prove the
use of clear
methodology. The
COPgg,; should be
revised if necessary
from survey result
which is conducted by
JC or project
participants every three

years.
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Operation Rate % 100% 100%
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Power Consumption kWh/year 2,908,122 2,566,855
(per unit)

Total Power Consumption kWh/year 12,828,246

B KRR T ORI R ~OE R

ERIFER B UL, RET DR ELEMBRM 2 GEA LR A | BEAFO 22 3%
EZEDOEFRHEHL T EEARD, @R ZETRAM L, BEFEOZZ TR gL T, F ==X
PEREICHEALTHRY, co2 PEHEDHITHNAZ Z W | BREA~DREL KT 5HDTHD,
Fo, RN ZEFR ML, EEMEFE LR S T B FEOV AT AT L TEBRIRD
HFRCICEBRCE DL O THY, B - HSRE ~OEREEITHES R,

7B, AR U BRI B v HIES 1T, Sl B0 AR AL )y 24 TH 720 | BREE A~ DB T LT
VAR

(2) Tt
AREETIE, AL, BRICHEE STV D ikim e W TEAREER 2 F4 i+ 2 &\
9 F 2T TR AT > T\ %, (1) DIEDTIE LU O ik 275 H L TR 21T 72,

P £5 2001 HERDERS
ENEFS—2 AMO0060: Power saving through replacement by energy

efficient chillers ——— Version 1.1 Z;&

A—CIRL—Ia3V VAT LA TRk 26 EFEZERILOYMMIE (JCM) EEMERE
RTILIZCE TRz R —a3V R TFLDEA (A
RRI7)IZETB A ERETER




(%) BUEZEA~Of X )T

SEEIX, =X =B ORRE LT, MEE~O@E T a2 FEm L, A MY
ERFOGCHOBESETCHAHICE TV V75 FEM LT, fE5e LT, BA Y MK
g AZBWT, MIC 2 VD Z & T, /L F—FHN 2 88 L, C02 B OHT %
ATREMEASRIR STz,
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# 33 AKX MNREOREEWT —2 (X T3V, 201546 H)

SR T OIAM) VAR MTHOR M)
No. AVRRA M A—D 5T e ijf ’Ef‘éfﬁ Eg\;;’_m e - mfﬂﬁ*ﬁl o
1 IMENUR 162 0 0 1 0 163 54 109
2 \KEPUTRAN 0 238 0 0 0 238 0 238
3 |BRATANG 168 0 0 1 30 199 56 143
4 |SRIKANA 0 0 0 26 0 26 6 20
5 |LIPONSOS KEPUTIH 12 0 0 27 0 39 9 30
6 [WONOREJO 414 0 0 17 0 431 139 292
7 {RUNGKUT ASRI 126 0 2 21 0 149 48 101
8 | TENGGILIS UTARA 36 0 0 28 0 64 18 46
9 |TENGGILIS RAYON TAMAN 96 0 0 12 0 108 34 74
10  GAYUNGSARI 12 0 0 42 0 54 14 40
11 |BIBIS KARAH 24 0 0 10 0 34 8 26
12 |JAMBANGAN 122 10 0 7 0 139 42 97
13 \BALAS KLUMPRIK 18 0 0 6 0 24 7 17
14 |GUNUNGSARI 36 0 0 6 0 42 14 28
15 PUTAT JAYA 30 0 0 34 0 65 17 48
16 | SONOKWIJENAN 282 0 0 14 0 296 95 201
17 |KIAl TAMBAK DERES" 0 0 0 0 0 0 0 0
18  TUBANAN 6 0 0 16 0 22 5 17
19 |RUNGKUT ASRI TIMUR (MERR) 162 0 0 7 0 169 56 113
20 {IPLT KEPUTIH 60 20 0 8 0 88 22 66
21 {BABAT JERAWAT 36 0 0 0 0 36 12 24
TOTAL 1,802 268 2 283 30 2,386 656 1,730
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CVc VEIZBT A ROIENFEEE [keal/kl, t, 1000Nm3]
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EFcy VIR D A RO CO2 HEHIUREL [tCO2/tCoall
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DLF PESEBETEY OHE IR B LD ST TV £ TOMEE [km]
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PEy VA
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B 7nYzs MEHE [£CO2/y]
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EFALTi REREL 1 D CO2 PEHFR%ER [tCO2/4ALT]

O-2 (FREBREF DR S OMBUE DRRBERN RN D EET D56
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EFFcomy yHIZHIT D& A > b BERkE I OB BERD

QALFL,y  yHEICBT 7 vy s MNEENZ X HRERE 1 OEE R (K], ton/y]

FCCiy Yy ARIZBIT DR ICE END T X TOKREDOEIE [tCH]

FFCiy  yHIZHBITDHIRFRE [ ITEENDT X TOREIE D DA ETI RO R
DEE
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EFELy  y FICBT 2 RKEEHD CO2 Hrtifetk [tCO2/MWh], (CDM O ik —
JL. ”Tool to calculate the emission factor for an electricity system” @3 fH 7]
BEfe "= a VEHWTYZY — L TERK LT D EFgrid,CMy ZaHH L,
RRT A=Y 5,)

TDLy VEIZBITLTm Y=/ NBZE LT RRES) OB 72058 - BlEICE b7
H9m A, (CDM ®FiE#Y —/L. “Tool to calculate baseline, project and/or
leakage emissions from electricity consumption” O A[FE/R/N— 3 > &
AWTHEREY — LV THUEL TV 5 TDLijy D7 7 4V Mila AR/ T X — 2 (T
M3 5%.)

® PErC,y = X ECnyXNCVnyXEFny

ECny VEICBIT AT a7 MEINC L DEEBREN 2 A 7 n OWEE
[k, t, 1000Nm3/y]

NCVny yHIZBTHILAREIY A 7 n OFE3EE [GJ/K], t, 1000Nm3]

EFny VLB B0 RELZ A 7 n @ CO2 HEHIFREL [tCO2/Gd]

@ PETR,y =Zip {WiyXDaMT X EFt}
+%jp {QyX Dcem X EFt}

Wiy YAEICRIT 5, HERE TG A S D PEEFETEY | O & [tonly]
Qy YEICBIT 27 0y =7 MNEEINC L A EREN O KR & [tonly]
DAMT PEEBEFTY PG S FHERAL T35 £ CTOMEE [km]

DCEM HEFRLTHENS ' A > T E TOMHME [km]
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EFpy y I 1T 2 HfER] 0> CO2 HEHFHL [tCO2/ ko ¥ 1]

H. SRHHBREDORE

ERy = REy 'PEy

ERy yEIZB T D PEHEIEE [tCO:]
REy yEIZBITDY 77 L APEHE [£COs]
PE; yEIIBITA 7Y 7 MEHE [tC02)

PLE, BREGRAOICATREZ: CO2 HEHHBIEOFE Hikim & 2208, EERIZITT—Z A
FNRREEIR T XA FNZNT=D, RREZIZBWTIE CO2 HEEDFEIZLLTD X 9
R L L TCE L DD,

ERy =REy-PEy
= (LAY FTHETOARNES) + (2R S))
+ BRGHENLD AL FE) — AHERL TS TOES « ERHE)
+ (5.0 Ik KDY

ZIT, BBRO YT ) Ao RICESE, (LAY P TOAKRNED) & (3.
ST/ H DAL UFAE) 1T r LD,

(2BHERERERSY) (2 oW T, BUTHEHI ST\ 5 B3 BEEM OIS RO -
W, BEENZ LD CO2 HEHAFTR TE RV, — R TH(AR T Y OFEB] )IZFB\W\ T,
TTAF T & 60%EMGET D &L FRMK 1,100 F kD,

Q. FHEFLTHTOE - BREREE) 2o Tid, 7T I4&to B RO TH O
JECRAANT. 2 FI 97401, 0.009(t-CO2/t- i ) X 24,000 k> (M= 4FfE 216 ko &7z
Do

(5. HAEFRFEEIR ) (2 oW TIE, MEEEOFRREOHMEENOHIA L, 4M 7,580
o TH D,

6 R 26 4TS EEBRESEEAM R B F L RIENETS [ R TEAZAYHICEIT 2 Ml ZAORETY %
BHHE]
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LLEX Y, CO2 BEHIEIR AT,
ERy, =RE,-PEy
= (LAY NI TOARMRED) + (2 BAMBEEES))
+ BAGHEN DAL U RE) — (AR T COES) - BREHEE)
+ (5. HIEFEHERIESY)
=  0+1100+0—216+7580
= 8,464 b 5
L VEM 8464 M EME NS,

3.2.4 HEFXRLBANDR

G THORZI D FERMIT, X T 2 v 7 A®DEPERES 5,000 kv /4,
CRM D/EPERET) 24,000 F > /FLE LA, HE M4 T HHE LTINS,
JCM Rl %Z 30% & L7t BT 1 (K 200 T &85,

CO2 HEHIHIE D JCM A B %35 E xR 1%,
18200 HH+8464 b =14,178 ./ b
W1hm4THERS,

BT REFEEL 17 SR O E X RE
1/% 200 F+ (8464 N> X174E) =834,/ v
1 TA% FEDEmWERI R L 725,

3.2.5 EIREY (aXx7 4 v k) R

REIT LV TG AT 5 2 L T A RO T ¢ v MR TE 5.
B2 AT 2 v 7 2eF L, ALAEBRBOM I BHIBICEN S, £7- CRM RERIZH
BB DO L L CTHEITE B, & A MEBOR A% & LT LRI
KB, FKIREROM RN S F 5T 5.

F, MHREMTDOF THE] ICXDEEYO 1005FERILTH Y, HEELS
Nt Ay MUBSFREHTI A TR A > MUE TR CRHE Sh T REBEIZRE LRV, £+
DB T TR TH Y . FEEWOEIENSBIMEO B LB A RS2 2 L3 RET
b5, Gt THMPEAICH DT TREW TH D & R RS RIL S R TH 58
& L, BEAMERC L ) BOREEHOME L Vo R AT 5, 2
TIEAOBIMED &V FEIEMIER ) B4 7 Lo Bid, FrcRECER LTS H
REDNERECENZ ZBETHY . TOMPIINZ D 2 L0k o THA DA ERE
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OHEIMZLBENRHEFETHDLEV XD,

S BT, BFEFEY OB LTI L OHMBEAIZ OBERNK OMD ST T [ELEET 5 Z &
T, B G OIEMDRP GO D, BUCEMNETIX, A MEENK 2,850 5 b
/EDBET) - BIEM 252 T ANTCRE R, By 8 MiEm sz LR & T
B, AL FEETOZAEHEINC LY BEAMEBE COREBRA K E WD &3S
ENTWD (2012 HFEEEFICHSL), o, KL SHOEMIC LY . BET D A
& 7 A DY EHNIZ D722 D L RIREIC, Bl o35 BN B~ DA RHRIRIZ b & 5
THLDOEHTESND, 72, 2008 FFIZWIESLIZA v KR T OBEEMEERIZET 5
A v Ry 7 REERE (2008 5 18 75) TIIRELY TOA—T o Z v 71Tk
DHSAEEN R L SN TEY . 29 LEBRF#HOERBICLTFE T2 L LD,
ARHEEIT B3 BEMOZA, WHEICL VA FEEPEERILE A5 2 & Ak
HETINCTHD, DFEV &AL NERHEOB T BRIERIIERIZ D72 N D20, BEAY b
*IT & o TR B3 EEMSZADA T 4 7R 0ED, KAFEEETANES
FTAUTT GBI H D < Tl EAMAS AN E S 4L, a2 Y A 7 VTG AT 2 Z &I
20 IR YA 7 AVTHGOREIL, R OEE T v —ORESL, OV TIXAE
EAEOPERIZ S BN 5,
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3.3 REDFLOLEEFRIICHI->THRE

INFETOREICHT=> I, B AL N A—=h—LD IV OF%SL, F721X B3 B
TYIEL T A & AEFT D PMMBEE 2SO T EPCIZ L 57T 2 ¥ OffEAZ KR
FHLTCE N, IV BRI 2 HIECFHE Y 27 O, MRV Fikmn @ ThH o |
CO2 HEHHIRE DR FENRNETH D = &, 7= JCM EHM B KDk HE2E
BREED A L AZER S FEIC LY, SFEESREE LW o T2 EIE ORIV TE, JCM
AX—LEER LEEEERITIEL RN E W) FmIcE LT,

— 5T, MR RBIHEERE L LT, T X OB EBHMIEAT S HH T, BRR
(R ZED TW DRI TH D,

%

AT Y TOEERKRE LT, kRO KIE 2R b HEEIC CO2 HITICE T
L5HDTHY ., FHCRRBIIRDENFETH D, /oA v RRTTIZEN TR, RIZ
AL BB TH A SN 2 FEREHI R 2 BIEWEIG MRV 720 (HARDKIHS)
LT A RRITIER 300 1IRE) | BEEVOZ T ANRIARE < FEROE
EDOFRMEN+2ICdH Y, FEREALTEHR LD, Bl — b —fEfiie 2 & oMkl
HBOWEZFE> TV TETH D,
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A

FEFLMTH—R T v TR T )4

MERFIET 0P =7 MEEIZH T 7ol ERREY
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4.1 7V —UBEEFEE (GBAA) OHIERFHXE

4.1.1 EXEHE

AZZNAY T, A R T ERILEE - EEED T 23 FIH B L7 Y —
VT 4 K87 1 /5 A (Green City Development Program. AR [P2KH|) & —3g
E LT, PRk 25 ARIC ) — SR SEE (Green Building Awareness Award, PLF
[GBAAJ) ZBHAA L. VK 26 4FICIEEE | [ H ORSE - A2 EHM L7-, GBAA IX, A
TAYHADENDE TR XF—RREWELHET DA T 4 THIEE LT
ZDRT VX NVEFALTND LEZLRTIZD, JOM & O RTREEI SV TRl
BEEIToT,

FEOERE T, XA T /3% 1 GBAA DEX T ZBEV AT )= ENVT 4 75
Bl (FR) ZRET D HETHLZ UL LD, ZRICH T 572D, 1
¥ R T E NS OFREUH BE OfF I « PR - 21T, LAR—ME LTHRY £
O THEERE & HIZA T NP L,

[FSRBIATEATIND & AT AVl EBIT 2 FrEBE & OREZ A3 2 E/LICFIS
B E D DEMEEDBITNRBE T 6D Z LR D720, BT = MERe D22
TR ORER DB A =— AN E D | JOM BB OTE IR 2 2 2 &3 T
BInsd,

Ste O TREM: & L ik, ORIZE] & EE) L7 To JOM O LT OHERE & &
HiZ, OATBHERHO L ZXG L LTeET V- I a Y=y NOE_NREZLND,

4.1.2 BEoERLE®
AT AL A ¥ RAR DT EAISE - (EEH 0P 23 ST B H L7z P2KH O
—BRL LT, Rk 25 41T GBAA ZBRAA L, KRk 26 411358 1 B H DIGE: - REA T
JiL7-, GBAA 1X., AT NRYHANDELDE TR LT —CRENHELHET L
VT A THIEE LTELDORT oy LER LTS EEZ LN, JOM & DE
BRI REMEIC O W TR 21T - T,

4.1.3 REFHE - RAFrVa—n
AR TIE, S0, BAREZERMOED 7 Y —2 T ¢ v ZHIEICBET D IE IR
£ BE AT, GBAA OEEFIEIZOWTar '~/ — hEERL TAT Y
WZHRE L, 20k, A7V EOW#EN G, FiE45% GBAA OB X HZKD A
WIET V=2 BT 4 v DB RE LT H#THD Z NGtz izd, Wl
OIFEPEZEEBR L, WHR 7Y — BT 4 V& ERET DI BB LD
WNDT ) — BT 4 THIEEIZOWTYNEE « BEELAITV, Rt L7,



AKREIZRBIT DERMFHL A7V 2 — V2K 1 IR Lz, ZNENOFERFHL T
fEROFEMZOWTIE, T4 1.4 FERER - R 2RI,

£A 2015 2016
KFER 4 5 6 7 8 9 10§ 11 12 1 2 3
(1) RIS - BB (1RO TEN) [ |
(2) BRI SR - B (GB4Y) l___l |:|
(3)GBAATV T /—hD e - 1R |::|
(M) RS\ VTHEDHHE L9/29 | [12/15 |
(5) EMDIMYFELED |:| |:|

| i

1. 59— BEBXRZFE (GBAA) DHIERGTZIBICBRIERBERURYD1—)L

4.1.4 FAEHER - KR
(1) THHINEE - BH (1 > R TEAN)

AV RRTTENOEZR KOS Y — v BT o 2 7B RIZ DV T ORFHRIN
FiI, AV RV TOHMa Py v MCEERLEITWVKIE L, 7Y —r EAT
o 2 BRI T A EIX T RROE Y, BEAEFOME LV R — MIZEEE
4-1 (WORD 7 7 A /L A4, 47T H, #X) ZZHINTV,

OEHDZ YV = BT 4 o JBWRIED K OV

A FRTTBUMIZ, EVEORGEYE e, BHFICEAT O EAAREE LT MLaw
No. 28/2002] Z#HKEL TV, BUFHHAI lGovernment Regulation No. 36/2005] T
[Law No. 28/2002) D BARHYZRFEMi 7% E D TV,

T U= NT 4 7B L TiE, Law No. 28/2002 K TF Government Regulation No.
36/2005 |2HS&, 7V —2 AT 4 U ZICBTAMAIZ ED - ALEE - FER
F4 Ministerial Regulation No.02/PRT/M/2015] 3% 27 FEIZIRE I N TV B,

@3 - (EF KR4 No. 02/PRT/M/2015

FIKESIE, 7V —ENT 0 o TICETHER. 7TV —, Wl X5
FhiE, WAEFEZEDTWD, £, ZUV—VELT 4 U 7%, D LIV Hi A
BT T REEANNC, EAofE, gk, ®SFIUSLT 3 20X 73V — (F
%5 :Mandatory., #£%E:Recommended, & :Voluntary) (2431 T\ 5, & HJ7 BHIBEIT.
INHLDOREEBRZIZ, ZNENT V=T 4 U TRFIZREL TEETHZ &
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Lo T A,

@A v Fx T T EEUE (SNI)

A2 KRR TBIFIL, 4> R T [EEAE [Tndonesia National Standard (SNT) |
EEHTED, EAOBTFEEL HEENTND (K1), Th bR
ENTWAHNR, |EAETITAV, ALHEE - FEEKRES No. 02/PRT/M/2015] T,
EUL DT R F =LA DFAHFICIBN T, IS0 Bk LA TBREN TN 5,

K1, AR T7EE# Indonesia National Standard (SNI)1D56  EILDE I RIZETHE
245, Misna. Andriah Feby (2014)'%—&f k%

EILOETRELEIEF SNI
EILDHEDEIR(OTTV & RTTV < 35 W/m?) SNI 03-6389-2011

EIVDZERE AT LOELH CRE: 24°C - 27°C, {ZE: 60% + 5%) | SNI03-6390-2011
ELDRBASATLOEIR (X TR MEE., T15, k. E—/L% | SNI03-6197-2011
DFFEE)

D7V —ENT 4 TR T a7 Z A (P2KH)

N - FEERIT, TV T AR T e 7T s (P2KH) & VRK 23 RIZBASA
L7z, P2KH (3770 — o7 ¢ OREEICE LT BEVEEP R REFHHEZ L £
EDTEBY, 8HENLRIBRERO—DONT V- AT 4 T ThDH, A7 R
75 NE, 2 ODEENR T = — X (B 23~26 4, TR 27~31 4F) 225725 Th
Do

17— (CFRK 23~26 42) T, 5 BIEIED BV OREELZBI T 25 561 (Local
Regulation: PERDA) #KETHI LA LTWDH % &2 72— (Fpk 27~31
) T, FRICRETHE R NEF X (National Strategic Area: KSN) Z #Ed
LT EHIRROX v 0T o EEBRE LTRY, Pk 27 Fload Rz - 5
X3 SO AR (N RUtfi, A7 3%YH, ~ By ¥ h) 270 —2enT o
VT OREHEITER D81 vy MRTHICHRE LT %

P2KH TiE, FTEBIFE AL EMGIZT IV — ENT o v 7R HEAL, 7V —
BT 4 T DG RRE ORIGRRN B ED 0 — /L ET N ET 5T &R LT

! Misna. Andriah Feby (2014) Energy efficiency of buildings in Indonesia. Presentation at IEA’ s Webinar 2 Capacity Building
& Construction Transformation in Emerging Economies. Paris, IEA: 22 May 2014.

2 PU-net (2013) Kementerian PU Beri Lima Dukungan Untuk Green Building:
http://103.12.84.200/berita/8469/Kementerian—-PU-Beri-Lima—Dukungan—-Untuk—Green—Building

3 BISNIS (2015) Tiga Kota yang Jadi Percontohan Bangunan Hijau:

http://economy.okezone.com/read/2015/05/06/470/1145548 /tiga—kota—yang—jadi—percontohan—bangunan—hijau
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W5, Bz, AIEFEE - EFEEIL JV -V EAT AT OERRO—BRE LT,
FEOKRTEDT ) — T ¢ 7&KV . GreenBuilding Council Indonesia®
DMERL U7z BV O BREEFEGEH T & D GREENSHIP D77 FF38GE (Iiahr) %
BLTWD S,

OA v BRI TIZHBF MG BIRED 7Y — ENVT ¢ v T 54

X HNEEIE, A FRTT OHGTHIREOTR THIO T ) = BT 4 T D
EZ2 I ERESOETHIT L7 Y — T 0 74l (Governor Regulation No.
38/2012) ZRIE LIz, ¥ ¥ WIVZEIE, U0, ¥ v WL ZEEESRS] (Governor
Regulation No. 36/2005) 2% PERDA |Z347- % ELESEIZ R % HiF7 HIAK S
5] (Local Regulation No. 7/2010) ZRE L. &ENFENZ UV —2ENLT 4 7IZE
T HMESCHMN e B2 ED D LHEE L, T LT, ZOHERICES TREIN
72D TGovernor Regulation No. 38/2012] Th 5, [REHIL. FrEDOHAE - HEhe
DHFEE KL OBEF D VK L TEMIR N EZH LT\ 5,

X NNEEE AT SYHLSNTIE, P2KH TZ U —2 BT 4 T ORISR D
N%Hy%%ﬁﬂ%ﬁéﬂkﬂ@Z%ﬁ(NVFVﬁ\Vﬁy%Wﬁ)%7U~VE
VT T ERBIOFEIZIY #> T D, ¥ IV ZEROSBIRE I X EFR S A
#t (International Finance Corporation: IFC) X {Ex#{T-TEY . /X Ko,
~ Ay PIHORBIREIC S IFC NENENRELZIHE L TWD, IFCIEA T Yl
IZOWTHIHRDITZ EH1T > TV AED, M DFRENE DR T12, 2T 3%
IR (EIFMOMBIBERR DR Z1GT) 7 U — BT 1 T RBIORE % it
WIRNEWF WKL TH D,

ORAZ YT — HREEZEE (GBAA)

ZG YD T — L RETESEE T P2KH O—B & L TWRE 25 4RI 2 T 3P A
Bt L7227 ) — > BT ¢ v THESER R TH 5D, FIHIEIL, GREENSHIP % &2 2 T/
YHEATAYIRRENH D L TER LI O T, TEBOFER T I 5%
%38 U T eIV « —TF—IZ A E O SIS OW TR AL L, B8 OBE K DK
DIERY 26 AT T DAV,

WIEGEE 2 AT - T2 R R BET, BEORMD S L, 2-o0hT A Y — (T
U—1 : KAFED 2, 500m® & 5T 4 BEECUL EORgER, 173V —2  TEO
) IR T D EVICIRE ST, ISEHIEE T, FRk 26 FifTh 2 1R

4 Green Building Council Indonesia: http://www.gbcindonesia.org/
% Ministry of Public Work and People Housing (2015) Best Practice Hemat Energi dan Air di Kementerian Pekerjaan Umum
dan Perumahan Rakyat. Presentation at Investment Forum of EBTKE Connex. Jakarta, 20 August 2015.
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X175 O EARNSE LT,

FIEE L7 /U, TRRORHT - 325 FIRICHE - TG S 41, BRI 12 oy (4
DDENKGy (RTN, T/NX—h, vavy b 7E—)b 74 AEN) ZTNEFNT
WEFHE A B2 - 7= BT 3 0) REE SN S,

* AT w71 RIS K D 4ME R
* ATy 72 BUigWr 6 ORI 2 T4 7 U T (DR, @&F=x., O

ik, @FEFEWHIR. O@BRNEREE., OHFER) 1o 2EMEAZE 08 6

B A
* ATy 73 T BUT—va v FHIEIC K DA

(2) IHHINEE - B3 (%ﬂé’*)
OELEMT VTEECB TV = EAT 4 THlE

%< OETIL, tw%@ ?éw\lﬂmbfwétwmﬁﬁﬁf%ﬁﬁ H| - T
BT D 2 EMRDHIVTNDR, £ D X 9 72l I CBRIE ~ O ELE & OV &R
b VDT A v, @i, EE, AT FURCHEATLENI U = ELT o
VT DB Z TR IACEA B HRAIZIAE > TWD, 7 U —2 BT 1 T O]
FEIE, REMNITKRD ZBVITHTDHIENTED @ (a) HAIEZIEERBIOE T—ED
BREEREAT 29 2 L 2RO DIEFH (FIZIX, 1Y 74 V=TI D CALGreen”) &

(b) ENOBRBEMEEE S “HiHMEIC L > CRREET DFEFEV AT & (21X, 7 AV
1@ LEED®, A U A®D BREEM®, A—A kZ U 7 ® Green Star'®, HZA® CASBEE!!)
Thb,

FHERRME T U7 AE (FRk 28 4 2 ABET GDP A3 A2 5 ik TOE) Tix,
RCOENREOEZZONT V=2 EILT T DEZTTZKEY AT RETR
TEREZAE LTS, 2NHD I b, VU HR—=IVOBRNRIES AT L (BCA Green
Mark'?) ZEHLTEY, TOMOEITESREHRHA L TWD, £/, 4 VE (7«
VB, YUAR—I B A R NFL) RENRER IO H 5 JEHANEZEL~LT
MEAT LTS (F2), BB, LU TR—ILTIE, BEHATH LTS 2T L5 [EH
OEE (REUERR : BCA) DRE - AL TV AN, IEAREZR > TVWHETHR
MOBBEMEERS MO 7 ) — 2 BT 4V TRAEV AT DS L CGERA LTV

® Surabaya City (2014) Laporan Pelaksanaan Surabaya Green Building Awareness Award (GBAA) 2014

7 California Green Building Standards Code (CALGreen): http://www.bsc.ca.gov/Home/CALGreen.aspx

8 Leadership in Energy and Environmental Design (LEED): http://leed.usgbc.org/

® Building Research Establishment Environmental Assessment Method (BREEM): http://www.breeam.com/

10 Green Star: https://www.gbca.org.au/green—star/

""" Comprehensive Assessment System for Building Environment Efficiency (CASBEE): http://www.ibec.orjo/CASBEE/
12 BCA Green Mark: A green building rating system developed by the Building and Construction Authority (BCA):
http://www.bca.gov.sg/greenmark/green_mark_buildings.html
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%A > R 7 O GREENSHIPY, 77 ¢ U ¥ BERDE', = L-— 7 ™ GREEN BUILDING
INDEX" K2 UF GreenRE'®, & A @ TREES', X kA0 LOTUSY,

R2. RATOT7EBRERITB TSI —VELTAVTHEDHE

HES1T E2:10)
E PN R | AEGE i Il FE
BT RTFL | W
LTS o . Ministerial Regulation No. 2/PRT/M/2015 on
7 "“ Green Building (2015)
<L—3 Code of Practice on Energy Efficiency and Use of
O i Renewable Energy for Non—Residential Building
7 (MS 1525:2007)
S E The Philippine Green Building Code. A Referral
. O ¥ Code of the National Building Code of the
- Philippines (P.D. 1096) (2015)
UK 9. o g
— @) =) BCA Green Mark'®; Building Control Act
Ministerial Regulation Prescribing Type or Size of
Py o x5 Builf:linlg and Standard, Rule an(li Proc?)d.ure for
Designing of Energy Conservation Building, B.E.
2552 (2009)
NhF L O =) Building Code of Vietnam, Building Control Decree

QO FHIEED 7V = ENVT 4 VT DB

W7 T EHEEDOY L, ~bL—v 7 XA, YUAR— XM FATNTRD
H SR BN S B L O BEELH BE A AT L CE BT S R R EEME e FIE AR L TV DH —
Tie 74V EAX, A R T ERBRIC, FREUR KO BIRRO T TE LD
BRI T DIETPFEL TV D,

T4 VTR, Y CHTRIIOZ ) — 2 BT 4 v TG IT STV 5,
[FITLER 21 4RI2 7 U — 2 VT ¢ 756 (Ordinance No. SP-1917) ZHR, %
D%, FEBOFEMBIAZ EST- [Tnplementing Rules and Regulations (Part I) |

8 GREENSHIP: A green building rating system developed by the Green Building Council Indonesia (GBCI):
http://www.gbcindonesia.org/greenship

4 Building for Ecologically Responsive Design Excellence (BERDE): A green building rating system developed by the
Philippine Green Building Council (PHILGBC): http://berdeonline.org/

5 GREEN BUILDING INDEX: http://new.greenbuildingindex.org/

'® GreenRE: A green building rating system developed by the Real Estate & Housing Developers’ Association Malaysia
(REHDA): http://www.greenre.org/

7 Thai's Rating of Energy and Environmental Sustainability (TREES): A green building rating system developed by the Thai
Green Building Institute (TGBI): http://www.tgbi.or.th/trees.php

'8 LOTUS: A green building rating system developed by the Vietnam Green Building Council (VGBC):
http://www.vgbc.org.vn/index.php/pages/green—building

19 Building and Construction Authority Green Mark Scheme: http://www.bca.gov.sg/greenmark/green_mark_buildings.html
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BOVRL 22 FEICRE L T D, LTk, ~ v Znavifim 7V —r ey 0 v 745
5 (Ordinance NO. 535, S-2014) % Wpk 26 4-1C TFC D348 215 TRE « fiifT LT\
%2,

Ui, v AN TOT ) = T 4 U T EBIIOT IS FEE OB - 1%
BEZATHE M L CBITEREBIL L TWD, 7Y U THORENIE, FEER AT
BAZFITTHICHIZVRKIRBO S Y —2 R A b (50 RA Vb)) EEELRNE
VT 7RNWBRES AT A EBRA LTS 2, —J, =~ &3 CTHOSEMIE, /LD
EENFERNESFEEHE (Pre-Compliance Certificate : GBPCC) KON U —r BT
£ vV NESFEEBA®E (Green Building Compliance Certificate : GBCC) Z HUf&: L 720>
EVTRVESRIZRA LTS &

(3) HEPH - MRS R

UL EOTEHINEE - B R 2 R, TRRoE - #iin7 V) —r enT ¢ v 7 Bl
FEDRYE « BRI OWNWT S HIZFEMIZR IR 21T o 72, £ D L9 IREEfll 7 b R & 1E S
ZLICED AT AYHEBPMBAD TV = ET 4 T EB R T HBICSEIC L
THEHIZEBEXLE, YU AR—=IEETHITRIEY AT L TIESHLOHIFE L O
FEBE D3N8 U o T2 7= O BRI E D o 1=,

CEHLN A RRYT, T4V, =T HA

c BIRIAL v DX INVEE (A R T), wrA I s (T4 U EY)

BRI D7 V= BT 4 o THIEROREREDR 7 = — X2 5 HuE - o f &
DIH# 23 31K LTz, £V #E#l72 EXCEL D iR b /ER L T A F v LT
B, T2 ENLNCORREZF~OBHITHZ ST THEL,

R HT IS K 0 fh ) S 4072 72 RSO O I L T 0@ v
o NFEEREE C (FFERKES (Ministerial Regulation No. 2/PRT/M/2015) (X, 77V —

YENT A VIR E STVDIRINOELYE - R GEE, T A o O HfT R TE,

HEER. FIA, B EEL) AMEfEL T\ D,

I EERES L Uy B ZERENFEHA (Governor Regulation No. 38/2012)
IE. B T2 b R — ORI (oW THEEL L 2B EZE LTV D, W
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20 Philippines: IFC helps Mandaluyong set green building ordinance:
http://www.asiagreenbuildings.com/8447/philippines—ifc—helps—mandaluyong—set—-green—building-ordinance/

2! Implementing Rules and Regulations (Part I) = Green Building Infrastructure:
http://quezoncity.gov.ph/index.php/component/content/article/94/342-implementing—rules—and-regulation—for-green—inf
rastructure

22 ORDINANCE NO. 535, S-2014 Green Building Regulation of Mandaluyong City and its Implementing Rules and
Regulations: http://www.mandaluyong.gov.ph/updates/downloads/files/merged.pdf
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EXECUTIVE SUMMARY

As part of IGES activities in the development of Green Building Awareness Award
(GBAA) in Surabaya City, IGES conducted a baseline survey activity on energy saving
policy and initiative in building sector. This baseline survey aims at compiling and
analysing information on energy saving policies at national level and energy saving
initiatives implemented by the government and international organizations in Indonesia.

Basically, the implementation of energy saving measures in all sectors of the economy has
been regulated by the Government Regulation (PP) no 70/2009 on Energy Conservation as
stipulated in .Article 25 of the Energy Law (UU no 30/2007. The regulation emphasized
that energy consumers consuming 6000 TOE and more are obliged to implement energy
management by setting energy conservation program, appointing energy manager and
implementing energy audit. Relating to the government and commercial building, the
average consumption was still lower than the 6000 TOE (around 70 GWh). Nevertheless,
the Gol have implemented energy saving initiates including those with the support of
international organization such as UNDP, USAID, and Danish government.

Implementing energy saving measures will not only impact on energy security but also on
the reduction of GHG emission. The Presidential Regulation (PerPres) no 61/2011 on
RAN-GRK set a target of 26% GHG emission reduction by 2020 by own efforts and 41%
if including international support. National and regional government are encouraging green
concept for sustainable development including green city, green building, etc. In terms of
regulatory framework, implementing green initiatives will relate not only to Energy Law
but also other law such as Water Resources Law, Building Law, Local Government Law,
etc. In addition series of regulations has been issued to enforce these Laws.

Green building or energy saving building is one of the attributes of a Green City
Development Programme (P2KH) led by Ministry of Public Work and People Housing
(MOPW). In national level, green building issue is still in early stage for the central
government focuses on the implementation of a general sustainable building, as mandated
by Law No. 28/2002 on Building. Since last year, MOPW has provided a ministerial
regulation, as a guidance for district/city level, and invite public participation in order to
promote the implementation of green building. As pilot cities, MOPW assigned three cities
in Bandung, Surabaya, and Makassar.

Prior to the promotion by the central government, green building concept have been
introduced by the DK Jakarta Province and the Green Building Council Indonesia (GBCI),
which provide lesson learned for the central government. DKI Jakarta has issued Governor
Regulation since 2012, and implemented it by utilising IMB and SLF permit as instruments
for monitoring. By mid of 2015, 63 newly developed buildings have acquired IMBs, and
hundreds of new buildings are applying. In parallel, the promising development can be seen
from the lesson learned provided by the GBCI. It has been involving at least 125 corporate
members which own or manage commercial or residential buildings which fall into green
building category. The Council has been promoting public awareness and formulate
GREENSHIP, a rating tool to be used as a communication tools with the public. As of
January 2016, sixteen buildings consisting nine newly built buildings, one for interior space,
and six existing buildings had been awarded GREENSHIP certificates by the GBCI.
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1. Introduction

1.1 Background

Government of Indonesia has issued regulatory framework on energy resource
management. The Energy Policy Law No. 30 of 2007 emphasizes that the energy
management principle is aimed to achieve the environmentally-sound national self-
sufficiency and energy security to support the national sustainable development. It is
achieved by prioritising the utilisation of new and renewable energy and energy
conservation. In a more practical way, the Gol has issued regulations to promote energy
and water saving programme. These regulations will control and monitor the utilisation of
energy and water efficiently, in particular the building sector.

The cities of Surabaya and Kitakyushu have maintained a cooperative relationship for over
10 years and have signed the environmental sister cities cooperation agreement in
November 2012. Based on the mutual interest of both cities, feasibility studies (F/S) on
identifying potential Joint Crediting Mechanism (JCM) to facilitate diffusion of advanced
low carbon technologies and complement the Clean Development Mechanism have been
conducted in Surabaya City in 2013 and 2014, and currently being conducted in 2015, as
the commissioned projects by the Japanese Ministry of the Environment.

IGES is one of the co-proponents of these projects and is responsible in assisting the
institutional development of low-carbon policies in Surabaya City. One of the major
focuses has been to assist the development of Green Building Awareness Award (GBAA)
in Surabaya City.

This baseline survey aimed to collate relevant information on energy efficiency at the
national level mainly the building sector including the green building policies and other
related initiatives in Indonesia. It will further describe in more detail the programme and
instance of green building by relevant ministries, DKI Jakarta Province, and NGO.

1.2 Objective
1) To collate information on energy efficiency policies at the national level;
2) To collate example of energy efficiency initiatives implemented by government and
international organisation in Indonesia;

1.3 Approach

The baseline study was conducted by employing desk study compiling data and information
from regulations, reports, and online news reports. Interviews were conducted from
September 2015 and January 2016 to confirm current development with representatives
from Ministry of Energy and Mineral Resources, and City Planning Department of DKI
Jakarta Province, while of the Ministry of Public Work and People Housing is still awaited.




2. Energy Efficiency Policies and Measures

Efficient use of energy in all sector of the economy will reduce cost and help reduce the
GHG emission of the country. Promoting efficient use of energy is still difficult because of
the subsidy that makes the price of energy below its economic price. In addition, investment
needs for EE is enormous and commercial bank still hesitated in providing loans for an EE
project. In these regards, GOI has embarked on a variety of programs to conserve energy
use so as to be more efficient and continuously identify financing options that can promote
EE in Indonesia. Below are the regulatory framework and programs on Energy
Conservation and Energy Efficiency. It also provide information on the financial options
reviewed by the government for promoting EE projects and some EE related activities
support as part of bilateral cooperation.

2.1 Energy Efficiency and Conservation Regulation and Policy

The 1973 and 1979 oil crisis has risen concerned on energy security of the country. The
1980 energy policy (Kebijakan Umum Bidang Energi/KUBE) and thereafter, has always
emphasized on these three basic principles:

e Energy diversification to move away from oil through the development of other

alternative energy sources such as coal, natural gas and renewable.

e Energy conservation to reduce the use of oil in all economic sectors, and

e Energy intensification to increase the country’s energy reserve base both fossil and
non-fossil energy resources.

Relating to energy conservation, the Government first issued the Presidential Instruction
no 9 on Energy Conservation (INPRES no 9/1982), which mandated governmental
institutions (all state-owned entities and all government buildings) to report their monthly
consumption of all forms of energy. The evolvement of the Energy Efficiency and
Conservation (EE&C) regulatory framework is shown in Figure 2-1 below.

MILESTONE OF ENERGY CONSERVATION REGULATION

1982 |:> Presidential Instruction No. %1932 concerning on Energy Conservation

1995 :} Master Plan Mational Energy Conservation

2002 :} Law Mo. 28 / 2002 concerning on Building T

Policy and Regulation 2005 ::f Presidential Decree Mo. 52006 |conc>em|ng omn Mational Energy Policies

Ener —
Conservgi{'ion 2007 }  Law No. 302007 on Energy
2008 |:> Presidential Instruction No. 2/2008 concerning on Energy and Water Sawing
2009 |::} Gowvernment Regulation No.72009 concerning on Energy Conservation
2011 I:} - Presidential Instruction No. 13/2011 on Energy and Water Saving

Presidential Regulation Mo. 61/2011 on Mational Action Planfor Greenhouse Gas
Emission Reduction

2012 & 2013 E} Ministerial of EMR Regulation on Energy and Water Sawing

Ministerial of EMR Regulaton No. 1372012 conceming on Elecincal Ensrgy Ssving
Ministerial of EMR Regulaton Mo. 1472012 sanceming on Energy Msnagement
Ministerial of EMR Regulaton No. 1572012 conceming on Wafer Saving
Minisverial of EMR Reguladon No. 01/201 3 conceming on Confrof of Fuel OF Using
Ministerial of EMR Regulaton No. 4051K/OT/MEM 2013 conceming on Gafur Dhams Energi
2014 E} - Ministerial of EMR Regulation No_ 18/2014 concerning on Affixing Label for Ballasted Lamp
———— - Ministerial of EMR Regulation No. IDJZD'IdDDnDernlng on Electricity Tariff
- Gowernment Regulation No. 782014 concerning on Mational Energy Policies
“S518" |:> - Presidential Regulation No. 38/2045 concerning on Cooperation Government and Private Sector {incl. snsrgy
COnservation infrastrschure)

Ministerial of EMR Regulation Mo.7/20M5 concerning onimplementation of The Minimum Energy Performance
Standards and Energy Efficiency Labelling for Air Conditioning

Ministerial (MOL] Decree Mo. 8002015 concerning on Implementation of National Competency Standard for
Energy Manager in Industry and Eiull-dlng

Source: Zen, F 2015. Policies, Program, and Actlons on Energy Efficiency and Conservation.

Figure 2-1 History of Indonesian Energy Policy on Energy Conservation




Details of the regulatory framework related to energy conservation are shown in Table 2-

1 below.
Table 2-1 Details of the Energy Conservation Regulatory Framework
Acrticle 25: Energy Conservation
- Central and regional government as well as
people should be responsible for the
implementation of energy conservation
program
- Energy conservation is conducted from
Law (UV) No. 302007 on Energy upstream to down stream
- Government will provide incentive and
disincentive for the energy efficiency and
conservation implementation of energy
consumer and producer of energy efficient
equipment
NO. 28/2002 on Building | Regulatory Instruments>Codes and standards
No. 70/2009 on Energy | e Mandatory on EC(Energy Management)
Government Conservation e EE Standard and Label
Regulation e Incentive/Disincentive
(PP) No. 79/2014 on National | e National RE and EE Target
Energy Policy (KEN) | e Energy Elasticity < 1 in 2025
¢ National Commitment to reduce the GHG
Emission in 2020:
Presidential | N0.61/2011 on National if;ﬁ EZGZVC:]'I(;&%?;) :X doiertr:a f:;?igzal SUDDOIt
(EEQ;IL&;EQ) Hﬁﬁgeog;;ig%fgé% ¢ Energy gnd transportation sector will cont?iri)ute
38 mil tons. For energy, it will be through the
development of new renewable energy and
implementing energy conservation in all sectors.
e Energy and Water Saving for Government
institutions at all levels including State-Owned
. . No. 13/2011on Energy Enterprises
T;ii'rii?lt(;?]l and Water Saving e Target: o
(INPRES) (replacing INPRES no - Electricity 20%
2/2008) - Fuel 10%
- Waterl0%
¢ Periodic reporting.
No. 321 & Competency of Energy Manager in Industrial and
323/MEN/XI1/20110n Commercial Building
Standard of Energy
Manager Competence
*Electricity saving 20%(Improvement of air
system, lighting, & supporting equipment)
Ministerial No. 13 /2012 on *Government/Reg. Gov. Office
. Electricity Saving *State-owned enterprises
Regulation «Street lighting, etc
(PERMEN) T

*Monitoring

No. 14/2012 on Energy
Management

*Mandatory of Energy Management for large
energy users (>6,000 TOE)

*The distribution of Authority (Gov. Reg.Gov.)
*Monitoring of Energy Management
Implementation

eIncentive/Disincentive




No. 01/2013 concerning
Control of Subsidized
Fuel Utilization
(replacing MEMR
Regulation no 12/2012)

The use non-subsidized fuel

Fuel saving 10%

*Gov. Official and State-owned enterprises
Vehicle

-1 June 2012 (Jabodetabek/ Greater Jakarta)
-1August 2012 (Jawa —Bali)

*Vehicles used by plantation and mining
companies(1 Sept 2012)

Fuel saving for electric generation
*Monitoring

No 18/2014 on EE Label
for Compact Fluorescent

¢ Implementation of Label for CFL
¢ Mandatory for CFL manufacturer

Light (CFL) « Self-Declaration of Conformity (SDOC)
(replacing MEMR Reg.no | More star -more efficient
6/2011)
4/2015 on Electricity Tariffs are adjusted differently for each tariff
Tariff provided by the class. Some classes, including
National Power Company | the smallest household consumers, receive no
(PT PLN) increase, whereas others are

increased substantially

e Minimum EER allowed as SKEM (MEPS) for
AC is 8.53

¢ Have to place label and MEPS in the product

o Domestic and importer of AC products must
have permits prior to apply the MEPS and Label
on their products

No. 7/2015 7/2015 on
Applying the Minimum
Energy Performance
Standards (MEPS/SKEM)
and Energy Efficiency
Labelling for Air
Conditioning

Source: Compilation 2015

The Government Regulation no 70/2009, basically is the implementing regulation on
energy conservation with regard to the Energy Law. The regulation makes provisions for
the proper utilisation of energy resources. It stipulates:
Responsibilities of Government, regional governments, private sectors and society
in energy conservation
Implementation of energy conservation and energy efficiency from downstream to
upstream
e The energy consumers which consume 6000TOE and more are obliged to
implement energy management by setting energy conservation program,
appointing energy manager and implementing energy audit
Standard and labelling
Facilitation, incentive and disincentive for energy consumer and producer of
energy saving technology
Direction and supervision

This regulation also mandates the development of General Plan of Energy Conservation
(Rencana Induk Konservasi Energi Nasional, RIKEN) as the guideline for the stakeholders
to implement energy efficiency and conservation in Indonesia. The las RIKEN was 2005.
This was to be revised every 5 year. By 2011, the revised RIKEN was finalized but was not
published due to the article in the Law no 30/2007 that requires the revised RIKEN in line
with the updated 2006 National Energy Policy (KEN). Since the KEN has been issued in
2014 (PP no 79/2014), then the 2011 RIKEN will be adjusted with KEN. The Energy
Conservation regulation (PP 70/2009) is still enforce, and energy efficiency target and plans




still being implemented. The main points of the PP no 70/2009 can be summarised as shown

in Figure 2-2. _

GOVERNMENT REGULATION No.70/2009 ON ENERGY CONSERVATION

= Government : Energy Conservation Implementing energy = Facilitation - = Direction :
Formulating should be efficiency standard and v Providing Conduct training,
policy, enhancing implemented in all labeling information IS
capacity building, etc tages of activitie access on energy assistance, energy
5 S 0 ivities : ) N

= Private sector : v E | efficient efficiency
Conduct energy nergy supply technology dissemination, and
conservation measures v Energy business - Consultatlw,' facilitating R&D on

in all stage of i energy efficient

Source: Hutapea, M. 2012. Energy Conservation Policy and Program in Indonesia

Figure 2-2. Energy Conservation Government Regulation no 70/2009

2.2 On-going programmes related to energy efficiency

The National Energy Policy (KEN) 2014, set the target of energy elasticity and energy
intensities reduction is shown in Table 2.1. The energy saving potential by the different
sector of the economy is as shown in Table 2-2 below.

Table 2-2. Potential energy saving by sector

Energy Target of energy
S consumption/sector . .
ector in 2013 (million Potential of EC conservation

BOE) sectoral (2025)
Industry 355 (42%) 10-30% 17%
Transportation 324 (39%) 15-35% 20%
Household 100 (12%) 15-30% 15%
Commercial (incl. hotel) 36 (4%) 10-30% 15%
Others (Agriculture,
construction, and mining) 23 (3% 25% -

Source: Zen, F. 2015. Policies, Program, and Actions on Energy Efficiency and Conservation

Note: exclude biomass and non-energy used; based on Handbook of Energy & Economic
Statistics of Indonesia 2014

The Directorate Energy Conservation under the Directorate General of New and Renewable
Energy and Energy Conservation (DGNREEC), MEMR, conducted the programs to
achieve the above energy saving target for all sector of the economy. These programs can
be summarized as shown in Figure 2-3.
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= Monitoring onthe mplementation of energy
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Efficiency & Conservation Regulation = mplementation Investment Grade Audit (1GA) Management System (EnMS) Pilot
= Faciltating energy efficiency investment Companies in Industrial Sector with the
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( \ ) - T 4 + Reducing 30 Juta Ton CO, Green House
STANDARD and LABELING \ \ 7 until 2020 )
= Devel nt of Minimum E) | , ~\
Performance Standard (MEPS) an cnergy MANAGER AND AUDITORENERGY
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Figure 2-3 Energy Conservation Programme

Based on the Strategic Plan of the MEMR for the 2015-2019 (RENSTRA ESDM 2015-
2019) the energy conservation activities will include

Energy audit of government building (10 building per year)

Monitoring implementation of audit result (30 object in 2015 and 10 object per year
afterwards)

Pilot project for installing monitoring system of electricity use (4 object per year)
Implementation of energy efficiency and conservation investment

Installation of energy efficient street lighting (2 cities in 2016, 3 in 2017, 4 in 2018
and 5in 2019)

Energy labelling for electricity appliances

Implementation of the SNI:1SO 50001 Energy Management System

Implementing at most 2 cogeneration pilot project over the 2015-2019 period.
Development & Improvement at Energy Efficiency & Conservation Regulations
(drafting of 6 proposed regulations such as guideline for energy efficient street
lighting, implementation of Energy Saving Company (ESCO), applying MEPS and
Label for rice cooker and electronic ballast and also for refrigerator and electric fan)
Socialization of energy saving to increase awareness in using energy.

The MEMR also conducted annually the National Energy Efficiency Award to National
Energy Efficiency Award. This award is intended to give the government institutions and
stakeholders in industry and building on their success in applying the principles of energy
efficiency and conservation. There are three main category of the Award are as shown
below (Figure 2-4). Figure 2-5 showed the trend of participants in the National Energy
Efficiency Award. Regarding energy efficiency in industries, the Ministry of Industries
have programmes to revitalize machinery in industries.
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Figure 2-4. Categories of the National Energy Efficiency Awards
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Source: Zen, F. 2015. Policies, Program, and Actions on Energy Efficiency and Conservation
Figure 2-5. Trend of Participants and Winners of the National Energy Efficiency Awards

2.3  Energy Saving in Commercial Sector

The commercial sector contributed only around 3% of the total final energy demand with
electricity amounting 75% of the total consumption of the sector. Based on PLN Statistic
2014, the sales of electricity to commercial customers (Business) amounted to 36282.43
GWh. Assuming sales is equal to consumption, then with a total number of customers
around 2626160, the per customer consumption would be around 14 MWh. Since this is
lower than the 6000 TOE (around 70 GWh) stipulated in the Energy Conservation
regulation (PP 70/2009), then implementation of energy management (setting energy
conservation program, appointing energy manager and implementing energy audit) by the
commercial sector is not mandatory but voluntary. The PLN statistic breakdown of the
business customer by their tariff group is shown in Table 2-3.




Table 2-3. PLN Business Customer Electricity Sales

Tariff Group | Total Customer | MWh consumed | MWh/Customer
B-1 2,095,775 5,426,953 2.59
B-2 461,115 13,176,467 28.58
B-3 6,221 15,080,305 2424.1
Sub total 2,563,111 33,683,725 13.14
T 43 154,851 3601.18
C 30 59,295 1976.50
M 62,976 2,384,550 37.86
Total 2,626,160 36,282,421 13.82

Source: PLN Statistik 2014 [151

The statistic does not detailed the business customer type whether it is mall, hotel,
restaurants, etc. Based on a study conducted by Nur Hidayanto [ on building energy
saving potential, the average energy intensity/index of building is as shown in below.

Table 2-4 Average Energy Intensity of Building 2010

No Building Type (kC\\/ﬁ /rrigfleyilr)
Office building (incl.
1 | government.) 97
2 | Hospital 129
3 | Hotel 197
4 | Mall/shopping centre 278
Average 175

Source: Hidayanto, N. 3]

The MEMR also provided a comparison between the EI of commercial buildings between
Indonesia and Japan. This was part of the result of the study conducted by MEMR and
JICA Study 2010 (Figure 2-6).

Hospital

Mall

Hotel

Private Office

Governmeant Office (AC)

Government Office
(Mon-AC)

o 100 200 300

Energy Intensity (kWh/m2/year)

Source: Misna. Andriah Feby 2014. Energy efficiency of buildings in Indonesia.
Figure 2-6. Energy Intensity in Commercial Building (MEMR)

In 2013, the MEMR conducted a free energy audit in building sector totalling 60 building
samples of various types. The result is shown below.




Table 2-5. Energy Audit in Building 2013 (MEMR)

o Number of Energy_ Energy potentlal Percentage_ of
Buildings buildin consumption saving energy saving
9 | (kwWhiyear) (kWh/year) (%)
Hotel 17 unit 40,670,016 4,990,852 12.3
Hospital 5 unit 3,349,255 921,618 27.5
Mall 3 unit 45,837,572 3,596,596 7.8
Government office &
university 35 unit 13,683,301 3,603,151 26.3
Number of building
audited 60 unit

Source: Misna. Andriah Feby 2014. Energy efficiency of buildings in Indonesia.

After the audit, MEMR provided recommendation for the stakeholder to save energy
consumption. These recommendations are separated into a) No Cost and Low Cost
Measures, and b) Middle Cost and High Cost Measures. Details of the measures in both
category is shown in Table 2-6 below.

Table 2-6. Recommendation for energy saving in building

Active Design Passive Design
No-cost and Low-cost measures: Improve natural daylighting
Improve natural ventilation
Housekeeping Decreasing thermal load (Installing low-e
Application of automatic switch window glass/Film, shading, vegetation

Re-adjusting operating hour
Middle-cost and High-cost measures:

Replacing chiller plant
Retrofitting Hydrocarbon refrigerant
Replacing lamp with an efficieant
lamp such as CFL and LED
Replacing conventional ballast with
electronic ballast
Installing variable Speed
Driver/VVSD in pum and fan
Improving power quality
Implementing cogeneration (waste
heat for absorption chiller)

Source: Misna. Andriah Feby 2014. Energy efficiency of buildings in Indonesia.

Distribution of the energy consumed by building showed that AC amounted to around 57%,
while lighting only around 17%. The remaining of 26% would be for the building/office
utilities (Table 2-7).




Table 2-7. Energy Utilization of Building 2010

- Utilisation for Main Purpose (%
No Building Type AC | Lighting Utility/zqui;gmgnt
[Crebme e | m |
2 | Hospital 56.5 135 30
3 | Hotel 54 18 28
4 | Mall/shopping centre 51.9 20 28.1
Average 57.1 16.6 26.3

Source: Hidayanto,N ]

In regard to hotel, the electricity consumption data for hotel as shown in Table 2-8. The
highest consumption is shown by Sheraton Hotel of Jogyakarta and Nikko Hotel in Jakarta,
above 10 GWh.

Table 2-8 Sample of Hotel Electricity Consumption (Audit Result)

. . . . Connec.ted Consumption El
No Hotel Audited City Province Audit Year Capacity (kWh) Area (m2) (KWh/m2
(kVA)
1 [Tryas Hotel Cirebon West Jawa 2010 105 285170 1568 181.87
2 JHotel Lombok Raya Mataram NTB 2007 279 1144320 6500 176.05
3 |Bentani Hotel Cirebon West Jawa 2010 414 1155324 10204 113.22
4 JHotel Garuda Plaza Medan N. Sumatra 2007 415 2251200 7650 294.27
5 [JHotel Sedona Menado N. Sulawesi 2010 555 2930960 24000 122.12
6 [Hotel Bumi Senyiur Samarinda E. Kalimantan 2010 555 2566424 22325 114.96
7 JSwiss Bell Maleosan Hotel Menado N. Sulawesi 2010 630 1945371 19000 102.39
8 [JAquarius Boutique Hotel Palangkaraya [C.Kalimantan 2010 700 3660865 10595 345.53
9 [Hotel Melia Purosani Yogyakarta DI Yogyaarta 2009 1110 6456000 28320 227.97
10 |Novote| Benoa Denpasar Bali 2010 1110 3024000 8640 350.00
11 JHotel Sahid Jaya Makassar S. Sulawesi 2010 1110 3708960 32689 113.46
12 [Sheraton Hotel Yogyakarta DIY Yogya 2010 1385 10123381 60000 168.72
13 |Clarion Hotel & Convention JMakassar S. Sulawesi 2010 1700 6638400 23715 279.92
14 JHotel Novotel Nusa Dua Denpasar Bali 2007 2180 5055200 37000 136.63
15 [Hotel Grand Angkasa Intl Medan N. Sumatera 2009 2355 9043997 57240 158.00
16 JHotel Nikko Jakarta DKI Jaya 2007 5540 10528304 38707 272.00

Source: Hidayanto N ]

2.4 Energy efficiency facilitation fund

The Ministry of Finance (MOF) provided various forms of incentives to influence
economic actors in order to implement energy savings programs on an ongoing basis e.g.
tax facilities and facilities duty for components/parts and raw materials used to produce
energy efficient appliances. These incentives, however, have not been able to fully affect
the efficient use of energy investment. The Government needed to initiate other forms of
investment such as low-interest financing in order to catalyse the market which in the long
run can generate energy efficiency enhancement projects (Setyawan, 2013).

One of the financing mechanism considered is the energy efficiency revolving fund (Dana
Bergulir Efisiensi Energi- DBEE). In this regard, the government planned to provide Rp
500 billion from the 2014 National Budget (APBN) as revolving fund for energy efficiency
project. The Fund, however, is still in preparation stage. The study was started in 2012 by
the Fiscal Policy Office’s Centre of Climate Change Finance and Multilateral (PPKIM).
The MOF and MEMR was to formulate the energy efficiency investment profile and
mechanism for the implementation of the revolving fund scheme. The investment profile
Is expected to create energy efficiency project pipeline which provide comprehensive
information for future participating banks, once the scheme being launched. According to
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PPKIM, the feasible scheme is using Micro Credit Program (Kredit Usaha Rakyat) with
credit ceiling at Rp 500 billion. The Program is usually intended to provide the poor and
micro enterprises (who are mostly not bankable due to lack of collateral) with access to
affordable credit. This Micro Credit Program is expected to be a stepping stone toward the
implementation of the DBEE.

The Fiscal office (BKF) of the MOF also considered the option of providing financial
support to the local government to implement climate change mitigation option including
energy efficiency. In this regard, the government proposed to implement the Regional
Incentive Mechanism. This fiscal transfer mechanism will enable the central government
to provide funding to the regional governments for implementing energy efficiency policy.
In addition, this mechanism could link to the outcome of the policy in the regional level.
The regional government will also have an adequate autonomy to decide the most cost-
effective proposals to implement, keeping in mind their development priorities (Syaifudin,
Noor, et.al. 2014).

In the mechanism of fiscal transfers to the regions, the BKF considered to apply the Specific
Allocation Fund (DAK) for energy efficiency. Actually, there are four types of
intergovernmental transfer introduced in the law 32/2004 and 33/2004. These are natural

resources revenue sharing, tax sharing, general allocation fund, and specific allocation fund.

The DAK has advantages compared to these other transfer mechanism, particularly if
associated with budget allocation for some specific purposes. There are already several
DAK funds being distributed. For the energy sector, the government provided DAK fund
for rural electrification which is now known as Rural Energy DAK (Haryanto, 2014)

There is no energy efficiency special allocation fund (DAK-EE) in the current fiscal year
(2015). Based on the latest information, the government will reduce the proposed budget
of the MEMR for 2016. However, the government will allocate special fund for energy
through the DAK and state enterprise. There was no clarification yet if this will be
additional to the current DAK or new DAK that would be specifically for energy efficiency
and/or renewable energy.

Besides preparing special allocation fund, the government is also encouraging Indonesia’s
banking industry to implement green banking concept. Through the concept of green
banking, banks must be more selective in distributing loans and investments to their
customers. Apart from that, they must also actively educate each of their customers in
environmentally friendly business practices. Thus, the green concept will enable bank to
put more emphasis on the preservation of the environment by lending more to
environmentally friendly customers and to limit lending to non-environmentally friendly
ones.

During President SBY term, the central bank (Bank Indonesia/ (Bl) and the Environment
Ministry have signed a memorandum of understanding to cooperate on establishing ground
rules for environmentally friendly banking practices. The Bl, has also issued a regulation,
namely Bank of Indonesia Regulation (Peraturan Bank Indonesia) No. 14/15/PB1/2012 on
commercial bank asset quality assessment, particularly with regard to environmental
aspects. Currently several Indonesian banks have initiated green banking practices. For
example, the nation’s biggest bank by assets, state-owned Bank Mandiri has cooperated
with Agence Francaise de Développement (AFD) to actively finance some renewable
energy and energy efficiency projects in Indonesia.

State-owned Bank Negara Indonesia (BNI) has also started implementing a green banking
policy. Aside from having introduced green mortgages in Indonesia, BNI has been assigned
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by the Environment Ministry to become a bank to channel soft loans for environmental
projects, such as the Pollution Abatement Equipment scheme, which was funded by the
Japan Bank for International Cooperation (JBIC) and German financing firm Kreditanstalt
fir Wiederaufbau (KfW). Under the scheme, BNI grants soft loans for investments in
pollution control equipment and industrial efficiency to Indonesia’s SMEs. (Subinarto,
2015)

Recently, the Financial Services Authority (OJK), the government agency that regulates
and supervises the financial services sector of Indonesia, released a roadmap for the
development of the sustainable finance sector, both for the middle-long period (2015-2019)
and the long-term period (2015-2024). These roadmaps, made in cooperation with the
Ministry of Forestry and Environment, contain guidelines and directions for the
development of sustainable finance in Indonesia. The main theme of sustainable finance is
to generate profit while taking into account sustainability of the environment. Through
these roadmaps, sectors that potentially damage the environment will receive less bank
financing in the future. However, in cases where bank financing cannot be reduced in
certain sectors, then there has to be the good intention of conducting business in such a way
that the environment experiences the least possible negative impact (Anonymous, 2015a).

The OJK realised that it is not possible to ban banks from lending to any non-sustainable
projects as the economy would grind to a halt. However, it is something that banks must be
moving towards to prevent environmental damage such as the terrible haze happening a
few months ago. In this regard, the OJK will introduce rules to restrict banks’ lending to
environmentally damaging projects by 2018. Thus, OJK will request banks to invest in
companies and projects deemed sustainable, to offset any funds given to non-
environmentally friendly activities.

In the first phase, eight banks will be involved in the program. These are Bank Artha Graha
Internasional, Bank Central Asia (BCA), Bank Negara Indonesia (BNI), Bank Rakyat
Indonesia (BRI), Bank BRI Syariah, Bank Mandiri, and Bank Jawa Barat dan Banten.
These banks will implement the new guidelines in January 2016. This imply that the eight
banks will start to take into account sustainable environmental practices when making
lending decisions (for example in the controversial palm oil sector) to safeguard the
environment and sets a good example for other banks that are yet to join. (Anonymous
2015b).

2.5 Energy efficiency initiatives under cooperation with international
organisations

Promotion of energy efficiency and conservation will not only from state budget but also
through partnership programs. These include with ADB, JICA, IEA, UNIDO, etc. as shown
below.

Table 2-9. Energy Conservation Partnership Programme

Organisa
No tion Project Remark
PJU Semarang and PJU
1| ADB Smart Street Lighting Project Batang
Help to decide the most
potential green
technology in Indonesia
GGGl Green Industry Mapping Strategy Project (GIMS) based on simulation
IEA Data energy efficiency measurement Workshop
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Environmental Support Programme Phase 3 Component | IGA Pilot Project,
4 | DANIDA |2 Training IGA

Energy efficiency promotion project in Indonesia,
Preliminary study before providing Technical
Assistance: JICA Study for Development of Evaluation
Method on Energy Efficiency and Conservation

JICA Measures
NEDO Smart Community for Industrial Park in Java Technical Assistance
Glz Green chiller

The development of a Common Accounting Framework | Help to design
for Energy Nationally Appropriate Mitigation Actions Nationally Appropriate

(NAMA-CAFE) and a NAMA for energy efficient Mitigation Actions -
ECN Electric Motors (EEE NAMA) NAMAS
UNEP En.Lighten Global Efficient Lighting Workshop

Joint Development Program for Climate Change
10 | KEMCO Response Projects

11 | ICA MEPS Policy for Air Conditioning and Electric Motors

Promoting energy efficiency in industrial through energy
management standard (ISO 50001) and system
12 | UNIDO optimization

Source: Zen, F. 2015. Policies, Program, and Actions on Energy Efficiency and Conservation

The above activities are still on going and some is a continuation of the previous program.
For example the DANIDA partnership initiatives is already in the Phase 3. The Phase 2
program on efficiency is known as EINCOPS (Efficiency in the Industrial, Commercial
and Public Sector). Details of this project will be described below. In addition, the details
of the project BRESL (UNDP) and conducted by ICED (USAID) on energy saving
potential is also described in detail below.

2.5.1 ICED/USAID

Indonesia Clean Energy Development (ICED) Project is a technical assistance program
funded by the United States Agency for International Development (USAID) in the energy
sector. The project is now in its second phase.

- ICED I: the project’s first phase, implemented from March 2011 through February
2015

- ICED II: the project’s second phase, launched in May 2015, and will run through
2020

The ICED program has the purpose to assist the GOI in establishing an effective policy,
regulatory and incentive environment for low-emission growth in the energy sector, while

simultaneously attracting public and private sector investment in clean energy development.

It has two main goals:

- Strengthening the foundation for a low-carbon energy system in Indonesia.
- Contributing to the Government of Indonesia’s (GOI) targets for increasing access
to energy, while concurrently supporting national efforts to curb GHG emissions.

ICED supports a wide variety to stakeholders in the commercial development of renewable
energy and energy efficiency projects. It provides energy planning and policy reform
support to selected national and local governments to help them overcome barriers to
greater clean energy development and use. ICED advises renewable energy project
developers and energy efficiency hosts in assessing the feasibility of clean energy
technology applications. ICED also offers local banks and financial institutions assistance
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in evaluating project financing proposals. ICED also supports PLN, the national electric
utility, in improving the framework for electricity generated from renewable energy.

During the first phase, the USAID ICED designed a pilot program to introduce energy
management for hotel in order to better understand hotel*s energy consumption and help
the industry improve its energy performance. The purpose of the program was to support
reduction of energy consumption and GHG emission of the hotels in Indonesia by
developing hotel energy benchmarking tool and strategic energy management system. The
program consisted of audits, monitoring tools, a best practice guide, and a variety of
comparative measures to assist hotel managers and engineers. The program targeted hotels
in Jakarta, Bali and Jogjakarta, three of Indonesia’s largest tourist destination, over the
period 2013-1014. The target was to reduce their annual energy consumption by 5%-10%.

The following approaches were used: 1) benchmark each hotel’s energy performance, 2)
facilitate building energy management, and 3) improved hotel industry knowledge on
energy management.

The energy audit was basically a walkthrough edit, conducted in 30 hotels (13 in Jakarta, 7
in Yogyakarta, and 10 in Bali) in two Phase: October 2013 (6 hotels) and April-May 2014
(24 hotels). The list of the hotels is as shown in Table 2-10 below.

Table 2-10. List of Hotel Audited

DKI Jakarta DI Yogyakarta Bali
1. Kartika Chandra 1. Royal Ambarrukmo 1. Grand Nikko
2. Gran Mahakam 2. GowonganInn 2. Bali Intercontinental Resort
3. Park Lane 3. Hyatt Regency Yogyakarta 3. Courtyard by Marriot Bali
4. Gran Melia 4. Merapi Merbabu 4. Four Seasons Resort Bali at Sayan
5. Atlet Century Park 5. Jayakarta Yogyakarta 5. Four Seasons Resort at Jimbaran
6. Pullman Jakarta 6. Sahid Rich Yogyakarta Bay
7. Menara Peninsula 7. Yogyakarta Plaza 6. The Royal Beach Seminyak Bali
8. Mandarin Oriental 7. Nusa Dua Beach
9. JS Luwansa 8. The Oberoi Bali
10. Jayakarta Jakarta 9. Grand Hyatt Bali
11. Le Meridien 10. Jayakarta Bali
12. Santika Bogor
13. Santika Premier Slipi

The general description of the hotel is shown in Figure 2-7 below.
| General Hotel Overview ' ' ' ‘ ‘

City Year Hotel Number Building % Cooling
Cnstructed || Rating of Rooms || Area (m2)* Area*
Jakarta (13) 1971 - 2010 3-5 153 - 475 12.610 - 44.348 65 - 94%
Bali (10) 1978 - 2009 4-5 60 - 636 7.200 - 134.936 30-67%
Yogyakarta (7) 1965 - 2012 3-5 54 - 269 5.785 - 70.000 31 -87%

*Some based on assumption due to no data

- Total Occupany Total
City Commercial Level E
. mployee
coooling
Jakarta (13) 6-88 54 -93% 70 - 382
Bali (10) 2] -132 55 - 80% 65 - 589
Yogyakarta (7) 5-47 58 - 74% 32-210

Figure 2-7. Hotel General Overview
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Some of the result of the surveys is shown below. The profile in Figure 2-8 and Figure 2-9
showed that of the total energy and water cost, the highest share would be for PLN
electricity in all of the hotels surveyed in Yogyakarta. In Hotel 2 (Gowongan Inn) and 5
(Jayakarta) the share of LPG and diesel is also significant although not more than 50% (see
Table 2-10 for hotel name).

120%

100%

80% -

60%
m % Water

40% B %Natural Gas
" % Diesel

20%
B %LPG

0% : : : - W % Listrik PLN
1 2 3 4 5 6 7

Figure 2-8. Energy and water consumption profile of Yogyakarta Hotel (% total cost)

% dari Total Biaya Energi + Air

On average, the electricity portion of the hotel’s cost will be 63% in Bali and 73% and 76%
in Jakarta and Yogyakarta respectively. Water constitute the 2nd largest share in Bali and
Jakarta while in Yogyakarta, diesel accounted more than water.

Average
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100%

80%
m % Water

M %Natural Gas
M % Diesel

M %LPG

M % Listrik PLN

60%

40%

20%

0%

Bali Jakarta Jogjakarta

Figure 2-9. Average Hotel Energy and water consumption profile

The ICED compiled the chief engineer hotel training materials during the Hotel Energy
Benchmarking and Strategic Energy Management in the Energy Efficiency Guideline in
Hotel (in Bahasa). The publication also includes the contributions from hotels on their best
practice in the implementation of energy saving. In addition, the report will include the
energy consumption profile of the hotels included in the audit and their benchmarking value.
The ICED also published the document on Energy Efficiency Guideline in Government
Facility (in Bahasa),




For the ICED Phase 2, it was launched in May 2015 and will run through 2020 with the
goal to assist the government of Indonesia (GOI) in establishing an effective policy,
regulatory and incentive environment for low-emission growth in the energy sector, while
simultaneously attracting public- and private-sector investment in clean energy
development and increasing human resource capacity in technology and innovation.
Through technical assistance activities to government and private sector counterparts, the
project is expected to achieve: (1) 4.5 million tons of greenhouse gas emission reduced or
avoided; (2) $800 million of private and public investment mobilized; (3) an additional 5
million people with access to clean energy, (4) twenty institutions with improved capacity
to address climate change issues, and (5) twenty laws, policies, strategies, plans, or
regulations addressing climate change mitigation officially proposed, adopted, or
implemented.

The strategy for ICED Il has been summarised below and the identified areas of ICED II
support is shown in Figure 2-10 (Meade 2015).
- Align program activities with GOI partners’ KPIs and priority programs for shared
results.
- Scale up EE pilots into government and/or sectoral programs with proven results
(e.g., street lighting, government and commercial buildings).
- Work in selected provinces that show the greatest potential for providing a reference
for other provinces.
- Engage in cities/regencies where new opportunities emerge that can contribute to
ICED-II results.
- Build on the extensive ICED-I Pipeline, the priorities of our national-level partners.

Provincial . RE FIT

Municipal EE
RUED/RAD _
GRK Alignment Programs Regulations

Planning and
Business Model
for Electricity
Access

Regulation and Monitoring RE
Program for RE contribution to
Hybrids 35 GW program

Sustainable - _ _ Certification in
Finance Ne al RE

incentives and Pro planning, design
reporting & operation

Figure 2-10. Identified Areas for ICED Il Support

2.5.2 BRESL/UNDP

The Barrier Removal to the Cost-Effective Development and Implementation of Energy
Efficiency Standards and Labelling (BRESL) Project is an international co-operation
project, which is sponsored by the United Nations Development Programme (UNDP) and
the Global Environment Facility (GEF). The BRESL project is a 5 years project (2010-
2014) with GEF US$7.8M funding. The Participating Countries are Bangladesh, China,
Indonesia, Pakistan, Thailand and Vietnam. The Target Products include Refrigerators,
Room air conditioners, Electric motors, Ballasts for FTLs, Electric fans, Compact
fluorescent lamps and Rice cookers.

BRESL is aimed at rapidly accelerating the adoption and implementation of energy
standards and labels (ES&L) program in Asia, The project also facilitates harmonization of

test procedures, standards and labels among developing countries in Asia, when appropriate.
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BRESL will facilitate the transformation of the manufacture and sale of energy-efficient
appliances and equipment through:

A regional initiative in Asia. The project will focus on regional ES&L program
cooperation and harmonization with provision for general information, tools and
training to all interested developing countries in the region.

National technical assistance to 6 developing countries in Asia. The project will
focus on capacity building and assisting government, manufacturer, distributor,
retailor, consumer and relevant stakeholders throughout the Asian region to
implement the most cost-effective ES&L program. In each participating country,
priority activities will be carried out to help foster each country's preferred process
for developing or expanding its ES&L program.

The project activities will be centred on the following components:

Policy-making support to Government (development of ES&L Policy Framework
Capacity Building : Testing Laboratories, Institutions

Manufacturing and market development support

Regional cooperation Program: standard harmonization

ES&L Pilot Project in individual country

The project identified the barriers of Energy Efficiency Standards and Labelling (EESL),
as shown below.

/ Lack of

{ policy
", framework y
A

Weak

institutional
capacity

Barriers

financing
"\ capability

/ Lack of
{ information p
", dissemination /

Figure 2-11. Barrier of Energy Efficiency étandards and Labelling (EESL)

The outcome of the project include amongst other:

The issuance of the MEMR Regulation no 6/2011 on CFLs followed by a Technical
Guideline which has been signed and released by the Directorate General of New
Renewable Energy and Energy Conservation (DGNREEC);

The regulation has been revised and the latest was MEMR Regulation no 18/2014.
Conducted regional feasibility study on CFL based on Australian practices and
updated for standard harmonization of CFL energy performance.

Two drafts of ministry regulation on refrigerator and air conditioner labels were
submitted to the DGNREEC and was used as the basis for creation of technical
guidelines for labels;

Finalised the energy performance tests on rice cookers and electric fans and
submitted to the DGNREEC to be enacted as the Indonesian Standard for Energy
Performance;

Submission of the testing protocol of electronic ballast to DGNREEC to be
evaluated and included as Technical Guideline under ministerial regulation.

17



Development of BRESL Indonesia website to provide reliable source of
information related to ES&L programmes;

Training of home appliance and lighting manufacturers on the quality norm ISO
17025 to facilitate laboratory accreditation, in partnership with the National
Standardization Agency (BSN).

Conception of a training programme for laboratory accreditation.

Training of private manufacturers, state companies and government laboratories for
energy efficiency testing of air conditioners. This enabled the Indonesian
technicians capable of conducting specialized benchmarks in their respective
laboratories at a lower cost; and

Training of the local manufacturers, testing laboratories and certification bodies by
the Indonesian Institute of Sciences (LIPI) and Electronics Industry Association
(GABEL). The purpose was to build capacity and to build a common understanding
in interpreting testing standards and procedures.

Provide technical assistance to manufacturers and retailers to enhance their
knowledge and skill in order to accelerate the implementation of the ES&L
programme;

Conducted plant visits to local ballast manufacturers, which was followed up by
facilitation of preparation for ISO 9001 certification, aiming to identify the barrier
of the implementation of ES&L programme.

The project also conducted a sustainability evaluation report for each of the participating
countries.

2.5.3 DANIDA

DANIDA is a bilateral cooperation program between the Government of Indonesia and
Denmark. The program covers several areas, one of which is the Environmental Support
Programme (ESP). The first ESP focused on mainstreaming environmental measuring into
Indonesia's national development plans and linking environmental management and
poverty alleviation. The second ESP focused on improved environmental management. It
supported the energy sector by encouraging energy efficiency in the industrial, commercial
and public sectors and promoted more effective natural resource management, including
encouragement of small-scale renewable energy in rural locations.

For the efficiency, the projects is known as EINCOPS (Efficiency in the Industrial,
Commercial and Public Sector). The EINCOPS was initiated in December 2008 and
implemented through the Directorate General for New and Renewable Resources
(DGNREEC), MEMR with assistance of DANIDA. EINCOPS continued until the end of
2012 with an overall budget approximately IDR 88 billion. Activities of the project can be
summarized below.
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Figure 2-12. Overview of EINCOPS Activities

Regarding the Energy Efficiency in Building, the activities were:

- The Demonstration office in MEMR - EE renovation

- Assistance to the revision of the existing SNI standards, and a peer review of these
with a view to future improvements

- Developing guidelines for the Energy Efficient building design

- Work in support of new regulation for Green Buildings in DKI Jakarta (Governor
Regulation No. 38/2012, dated 23 April 2012)

- Pilot projects to promote EE solutions in buildings — both new and existing buildings

- Training and Capacity building activities

The picture below showed the situation before and after the office was renovated.

Figure 2-13. Low energy demonstration office — Before and after

Comparison on the Energy Index (kWh/m2/year) showed a significant decrease of around
55%. Other parameters were also measured as shown below.




Before Now

- 55%

Energy Index (KWh/m2/year) ~170 T > ~75
Average temperature (°C)

9am-3 pm ~ 26 ~24-25
Before 8.30 and after 15.00 ~28-31 ~24-25

Average humidity (%RH)

9am- 3 pm ~ 65 ~ 65
Before 8.30 and after 15.00 ~75 ~ 65
Average noise level (dB) ~57 ~48

Figure 2-14. Low Energy Demonstration Office Results

The overall goal of the DANIDA’s Environmental Support Programme (ESP) phase 3 was
to support Climate Change and Green Growth in Indonesia. The project was initiated in
2013 and will be finalized in 2017 with a total budget of approximately 50 million USD.
The programme structure is shown below and the activities overview is shown in Figure 2-
15 (Oksen 2015).
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Figure 2-15. [SANIDA ESPS'Programme structure

Figure 2-16. DANIDA ESP3 Energy Activities Overview

Based on the Denmark experience, buildings account for 40% of global consumption.
Using existing technology consumption can be reduced with 50-80% through e.g. E-
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