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BONAWHERTHDHZ LITE D) TIES, 51K RMCETER L TERY ., ZE LR
REICE D EROBE AN ELTWA Z ENDN5, M, 20154EDCDPHK & RIT4. 79%
ERRIIL, 20085FD Y —~ 2« va v 7 LIRAIO TE% % Tl 7z, BUFIZ20164EGDPRY
FERIZOWT, 5.5%% AEL LT\ 5,

10



(BAL : %, K FL)

80 - . - 6,000
o — A 3721 GDP
7.0 - ek R
——EEHGDPREER - 5,000
6.0 -
- 4,000
50 -
40 - - 3,000
3.0 -
- 2,000
20 -
~ 1,000
1.0 A
00 - -0
20002001 2002 2003 2004 2005 2006 2007 2008 2009 20102011 2012 20132014 2015 20162017 2018 2019 2020

X 1 GDPERH & — N7V GDP
* FREEFRIF20154E, — A Y72 0 GDPIZ20104E ) & HEFHE
(HHFr : EREEE L4 World Economic Outlook Database 2015)

(2) FEhAn

20004 A 113592086005 AT - 7228, 201 3FEHEFH CTIRRI2ME4T800 5 A & 720 | 200
0D N L C2EIRREHIM L Cnb, 205 L N E LD & 2000413499,
5605 N T o 7225, 20134 ITITRILEL 8005 A & 23%FEEHM L TEHB Y . #A D DOHIN
Fx bE->TND, 2013FDIRAFEN PR BARIZED DKMEANADOE) 13£952% T
OB, AV RRUTHERBTIICE D &, ZORIKGFEN DRI TR L, 2020
EAZAT. %, 20304121346, OWRREEIZ 72 5 & FHIS N TWN D, 16> T, AREIMOBLEN S
FENXASBREE LT OMER RIAEND L WZ D, £70, B & AHOETHNL,
i KEED b - A N ORI HERZ & WETSGE L THRMIChE > TIEXR
LT EEDbRLTND,

11



(BLA7 2 1005 AN)

300

mRAEANT
250 A w5 E AN
200 -

150 -

100 -

20002001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

M2 RARICEDZFBAIAR (NHIF201046LUEHER)
(HAT : A R 7T HE R, EREERS World Economic Outlook Database 2015)

(3) &

A RRUTIZBWT, B8 EAEAICH D, WEHEE1004 DL EoRESEIEE FRIK O
PR EEHBE RS &, BEE AR TIX20004E (2 /I45 T IDRTH > 7248, 20124EF 121%1
607 IDRICE T EH L TW5, fb/KEDEWIEEEE - SipRiE ¥4IV Tid, 627 1DR
235190 5 IDR, f HAR UV KAED A L HLE 3238 T 6355 IDRH> 5 148 5 IDR~ L5 L T
0., EFEHTIO%RE LR LTWDZ Lid/ky, RECERET HAICE, AMED LF
HIANTBLLENDH D,

7285, 20154F12 A MEATELS20154RT8 52 K 0 | IR &R D LRI A > 7 L LGDPHK
FEROMTENT S Z ENBEESN, 20164E0 EFRIT1L 5% NHYEL 7277,

(HAZ : FIDR)

[ 3 WEEOTHES (EEE1004 O &EOIFEIRO )
(AT © A > K3 o 7 i)

12



(4) Wik

AV REXUTIZBWT, PliidFEx ER->TEY, ZRBKRKESED ERIZS72B3 5T
W5, HEBERD & 20004ERITFEMA% ) 5 13% DB TREEICHER LT =i, U —
vy va y JRITEWREOKETHRE L TV, AER RO TFRICED &, 4%b
A 8RN EA N RIAEN D, 7235, 201547 H OTHEFE WM (Consumer Pric
e Index:CPI) LSH-SIXFITHFH L TT. 26%CTh o723, 12H121F3.35% Th o7 Z & 233
RINTEY, ExTEIwm EA23#E L Tnd,

(BT : %)

R

2.0

0-0\ T T T T T T T T T T T T T T T T
S D A DO > H A DO O DI NG O A DO O

I PP
S S ES S SSSSSSSSS

Bl 4 A7 L3 (20164 LARRIIHER])
(HHFT - ERmE R4 World Economic Outlook Database 2015)

1-2 HREOMNRIEICE T 5 BRAFEHE

1-2-1 37« EFE TV F—BORO B EEERIC T TOBLKHRE

AV RRTT OV F—EPRIT, AHEIFCD, RIT A, AR, KT), B L
HY, ZRAF—AMBEE 100% 4B 5= X —gHHKETH-7Z, LrL, ENFG
DHERF A FE B DS 72 £ 0> 5 20034E 2 UM Ol AENZHE U, 20084512 134 iy i [E
A% (Organization of Petroleum Exporting Countries:OPEC) Z Wi U7-, )y, IEiG
EAZ & oA OHELAROFIHITE E2F 2 <LK LTV, £2T, =¥
—HEMHIL T R F—IROLR A T O, 20065 I XEFE T R F—BER CRREEEN
0.5/2006) WEDH LAV, BAEFRBT XL —~DT 7 MRfRbhbHF Lo, IHIT,
B BE= ROV —BOR (20144F) TiE, 20254F £ TIZ—RTHRAF—TH® 5 AThoE
B 2250 T, B S A FREVE DA FRET XL F —DEIG Z23%I2T 5 2 & & BiE
BT CHRY, BARRT RV F—DRRBIZAE L 2o T D,

FTP. UTFIC=R® VT —HEEDOZELZ T, 20006725 201345 ] CiayH #r & 13491,
6% (777, 924FBOE=1, 211, 236TBOE) (ZHEAN L T\ 5, BN @O R/ F—X, LPG

13



(F5. 8fF%) . AR (5. 0f%) . Zofiaimids (4.56%) Ths, i, saEHEML
TWRWDIIEHHI 723, A~ A TL 06fFIZE F > TV 5,
(AT : TBOE)

1,400,000

1,200,000

1,000,000 M Electricity
HLPG
800,000 M Briquette

M Other Petroleum Product

600,000 1 Fuel

M Natural Gas
400,000 = Coal

M Biomass

200,000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

5 TxRAX—HEE (B
(W : Handbook of Energy & Economic Statistics of Indonesia 2014 & ¥ JTICAZHA /ERL)

HEEEDEL 2 HEDTNDHOIE, Bl EEHRNR AL A~ ATHD, 72720, 200047
B20I3FEITHT THIMIZ—FITRA > b (40.53%=232.96%) . A A~ AZH—11KA b (3
4.58%=23.53%) 12 LT\ D, i, ARIE+HHII0HRA > b (4. 64%%=14. 76%) 5
L. @l BRI SA A~ ZUZRWT3EH OHEEIEE HED D L 91Tk o7,

45.00%

40.00% —0—s, —

35.00% ¢¥\A
\’_\_ﬁ__\ ==@-=Bjomass
30.00% —0
\_‘ —o—Coal
25.00% =0-Natural Gas

0= Fuel

20.00% —8—Other Petroleum Product

«0-Briquette

15.00% .
10.00% S e —e- == Electricity

5.00% .—-*-W #\! . . .

0.00% L < o ® > !

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

6 TRAX—IHEES (EER)
(HffF : Handbook of Energy & Economic Statistics of Indonesia 2014 & ¥ JTICAZHA M/ERL)

14



WIT, A2 FRUTICBT 2T -G @2 m4, BRI EIZ200047> 520134 D
I CHRIL. 6% (995, 742 T-BOE=1, 613, 610 TBOE) (ZHIMM L TV 5, ARRCKKN 272 ED
LA REHRGFHIZL. 76 (691, 842FBOE=1, 199, 543FBOE) & 720, HESCK S, A A~
ZREH 2 & O AT R VX —OREHTS. T (34, 845 T'BOE=128, 946 TBOE) & 72577, #x
HENL TWDDITARTH VK4 A5H (93, 832 TBOE=410, 567 TBOE) & 72> T\ 5,

(BE7 : T-BOE)

1,800,000
1,600,000
1,400,000
1,200,000 1 Natural Gas & Product
M Crude Oil & Product
1,000,000 - = Coal
m Biofuel

800,000 -
1 Geothermal

600,000 - H Hydro Power
M Biomass

400,000 -

200,000 -

0 -

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

7T R X—GE (ERER))
(HHFT : Handbook of Energy & Economic Statistics of Indonesia 2014 % ¥ JICAFHAMI{ERL)

By, =G RITFELBINT 5, Zh b O L X —HERIE, LAk
BHISAA > b (69%=T74%) EF L, HAEZRALXF—IFERA >~ B%=8%) EHLT
W5, 723, 20004E2 201342 T Thieh BA- L7 DITARD +1677 1 > kb (9%=2
5%) ThHV . &b FHELEDIZTAMT—10R A > b (44%=34%) | IGHEI7R AL F~
AD—9HRA > b (2T%=18%) Th o7z,
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50% 80%

45%
70%
40%
60%
\\‘\ﬁ——h\ —o—Biomass
35%

° —0—Coal
50% .
30% === Crude Oil & Product
.\.\ Natural Gas & Product
25% — 40%

o \N—‘\*\ / " —e—Hydro Power
20% A\ =0 Geothermal

/ \"—. \’—0 30% —@—Biofuel

15% T @ Fossil Fuel
20%
10% e=mmRenewable Energy
b
5% ;—
0% 0%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

8 /¥ —{EEIE ERERI)
(HFT : Handbook of Energy & Economic Statistics of Indonesia 20143 ¥ JICAFHZERIVERL)

INETERTEZ®Y, 21X —Mam Q013FERR) OFIEGIT. ahknT
1%% 50, BAETRLF— L EFMEMIZH D b ODIKRBWNICHE > T D, ZORE
FIE L. 3 - EFE T X —BOR Cilib il TV 520254F B1E23% & BT 5 121%. 5511
0TI A o b EHSELME RS D, Fio, AMIEMA%ETHED Lizb DD, 20264
BERD20%LL TICET DI2iE, ARIERTIRA » P TRSEDIMERDH D,

1-2-2 B/ ATRE = R L — DB FE IR DL

(1) "AFZFF—DRHFRIZONT

Ministry of Energy and Mineral Resource Strategic Plan 2015-2019i2 kB &, A v
RRI T, ALABRE = XX —Z2H T 5 BHEEO—8R & LT, #i, 14, K, X
Bt B, B X OMHER EDOFHAFRT RV —DOZF BT 28 Th 5, KT
WA FZRNVF =X, WEROT Y ) o DORIF L 72 D34 FRRERC, A FHEFT (A A
HA NAFZABLOAARBEIY) OIERICERZHTDHLE LTS, £/, 20194F
TN AREFORERE (A7 70y ReA 70y ROGEN) %#2,812AHT v |k
(Mega Watt:LAF, MW) [ZHERTHZEHZHMELE L TWD, 61T, A A FEFTOEF
FRMEE(EOSHZERT LG8 E LTS,
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7 2 —IC X DM LTS MM 2 D,
F 3 N AFFEITIC K D HHLE B R OBF B AR
EENT MW
N A RERE] 2015 2016 2017 2018 2019
INAFHR 46 42.9 76 101 126
NHEEHH— 1 1 1 1 1
Rt 45— 45 41.9 75 100 125
NFTR 77.1 71 87 97 107
“HEHH— 1.1 2 2 2 2
Rty 45— 76 75 85 95 105
—REEY 28.5 57.5 59.5 69. 4 79.5
A 0.5 1 1 1 1
Rty 45— 28 56.5 58.5 68. 4 78.5
FEEOHERLEE 151.6 177.4 222.5 267. 4 312.5
REEAE 1,892 2,069 2,292 2, 559 2,872
BT4ERELL 110% 109% 110% 111% 112%
(AT : =R VX —HWEIRE THAMRET XL ¥ — « B 31 #F2015) & &I JICATHA M /ERR)

EaN
A3 RN
FETH D

£ 2 FAEFRBZRAX—FREINIC L D RERZOR HIEMHE
BT o MW

T R LR —FE 2015 2016 2017 2018 2019
HhEh 1,439 1,713 1,976 2,610 3,195
Av & 1,892 2,069 2,292 2.559 2,872
KH 8,342 9,252 9,592 10, 082 10, 622
N\ 76.9 92.1 118.6 180.0 260. 3
B A 5.8 1.5 19.8 30.8 47.0
B 0 0 0 0 1

=111 11, 755 13, 137 13, 998 15, 461 16, 996

2017TH-E T

UToRIRSTZED
IHBEBRERED BN TND

AL FH A,

(AT = x =g EIRE THERET R L ¥ —

NItk 7 2 —|

- B xKE2015) X v AIH)

N T~ 2B KO RBEFEW R DS A
o AN AFEREEITHELIL10% OHINZ RIA AT
INA A~ AL DRI ELREEZ & D, mwﬁuh INA AT

WL DHEELREREHO LW TH D Z ERGAIND, Rl r #—
S ERT D HETHHZ LD,

ok B AR
Ik BBRITAATH LT, R

(2) BAZS BAE & BURIZ DWW T

201652 oA ENTe =2 F— I ERE [H/A R 2L F — « BT 2 #5EH2015)
12X D&, 2014 RR—ZADT —H 12 HS L 2013FEDOBARFE A DRI, TITMW (NERIZA
27U » R90.5MW, A7 7 U w R1,626M1) & 72> TW5,

CITHELEVRIZ, ABAEOSZROENRRIEL THD, 201640 HAFEITL, 892MW
ICERESINTWD, DF 0 20144 (1, T40MW) 7520154 F TO R CTI52MIHEINT 2 B
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DD, LinL,

BIAED20134E0> 5 20 144D VAR TIZ23MWEIINICE £ > TV A A RE 2

. BRI OTEOEME % ik LT T A 0NIEMNEL IR TH 5,

# 4 20134, 20144FICBIT D AR RLF —IZ L D5 ER

HAZ

BERGET R ILX—FE] 20134 20144 FREMNE

1 Geothermal 1, 344 1, 404 60
2 Hydropower 7,574 8, 111 537
3 Bioenergy 1,717 1,740 23
4 Solar Power 43 11 28
5 Wind Energy 1.3 3.1 2
6 Hybrid 0.5 0.5 0
Total 10, 679 11,330 651

(HPT : =X —HEIRE THAE T L ¥ —

x5 BARFEHDNA A RE

< B 2 HEE2015] L0 EIH)

BATIC L D %#ER (> - 77U v K)

AL - MW
F RE=E
2010 45
2011 61
2012 11.5
2013 79.5 (%)
2014 91.1

(AT =2 F—FERE TH/ETRET R L ¥ —
*AHFC - BRROT—F DN, 20148 KEFHT

(3) FEET L OBHRBBEAREBELERELRT Vv /LIDONT

FHIZTRLIEA 7Y v RRIH OB E A FEEREIL MW (20144) DN,
DFEFW R DI EEMNTIMN (BIED82%) ThbH %< .
B4, 5M (KD 16%) Thoiz, FRICEENORERE
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£ 6 2014 DOBAFERE A AFEEHTREM (A - 77U v F4))

Source |Company Capacity Contract Type Location
Palm Waste 75MW
PT Riau Prima Energy 5 | Excess Power Riau
PT Growth Sumatra 1 9 | Excess Power North Sumatra
Independent Power P
PT Listrindo Kencana 5| roducer (LLF. IPP) | Bangka
PT Indah Kiat Pulp&Paper 2 | Excess Power Riau
PT Belitung Energy 7| IPP Belitung
Permata Hijau Sawit 2 | Excess Power Riau
PT Pelita Agung 5 | Excess Power Riau
PT Growth Sumatra 2 10 | Excess Power North Sumatra
PT Growth Asia 10 | Excess Power North Sumatra
PT Growth Asia 10 | Excess Power North Sumatra
PT Rimba Palma 10 | Excess Power Jambi
Municipal Waste 14. 5MW
PT Navigat Organic 6 | [PP Bekasi
PT Navigat Organic 2 | IPP Bali
PT Navigat Organic 4.5 IPP Bekasi
PT Navigat Organic 2 | IPP Bekasi
POME PT Austindo ANE 1.2MW | IPP Belitung
Corn Cob | PT PLN 0.4MW | PLN Gorontalo
&t 91. 1MW

(AT« =X —GEIRE THARET R — « HTRHEEF2015) & HIZ JICAF A HIMERL)

Elo. AT 7Yy FRRO AL ARBIT, M- OV T FEHEOIIBMNA FETIT, KU T/8—
I MFELE DAA3MN & POMEOMN D23 FA52MW . BUBERESE1C L H210MW L 72> TN D, 7ok, HutikR)

£ T 201FEOBIHELDONAAL AHEINCLLFER (47 - 7V ¥ Koy)

HAL MW
Area
EX Sumatra | Kalimantan | Jawa&Bali | Sulawesi | Papua =11
Palm 0il Industry 335 91 2 11 4 443
POME 9 9
Sugar Industry 66 142 1 219
Pulpé&Paper Industry 955 955
=11 1365 91 144 22 4 1,626

(AT« =T —GmEIRE TR T R/ F— « F T RHERF2015] K0 5H)

TARVF—HWEIRE THETTRETRLX— - FTRHER015] IZ8DE, A PRV T
IZBIT DA A~ AFERT v /Ld32, 664MWE ST 5, L, BIREADA
TV R A7V vy REFEERITIT.IMNE 2> THEY, ERROFBERT ¥ v /LD5%
FBREICEE->TW5D,
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# 8 FEEMHE

DINA F< AFEERT v ¥ )L

HAL - MW
INA A< R | Sumatra | Kalimantan Javg 105 Sulawesi | Maluku | Papua | Total A&
Bal i Tenggara

Palm 0Oil 8,812 3,384 60 0 323 0 75| 12,654 | 38.8%
Sugarcane 399 854 0 42 0 0 1,295 4.0%
Rubber 1,918 862 0 0 0 0 0| 2,780 8. 5%
Coconut 53 10 37 7 38 19 14 178 0. 5%
Rice Paddy 2,255 642 | 5,353 405 1,111 22 20| 9,808 | 30.0%
Corn 408 30 954 85 251 4 1 1,733 5.3%
Cassava 110 Ji 120 18 12 2 1 270 0. 8%
Wood 1,212 44 14 19 21 4 21 1,335 4. 1%
Livestock 96 16 296 53 65 5 4 535 1. 6%
Municipal 326 66| 1,527 48 74 11| 14| 2,066 | 6.3%
Waste

Total 15, 589 5, 061 9,215 635 1,937 67 150 | 32, 654 100%

(T : =R AR — GRS [ FE TR % L% — « B xikit2015) L v 3H)

(4) /_— LHPEZEIC
ERITRTEY

BIFAIRA G~ ADORT ¥ L
A I RAFEERT T VDR TH A= AMEREDN R b mWVRT Y
YN ERDTNDLESORTEY, 2RT vy LOKI8%E DTS, LavL,

IN— A

MWEEIZBITAHBEHLOL 7V v K e A7 70 v REHIEERIISI8MN T, REEIC
TARERT vl (12, 654MW) DOFKIARFEE DOBAIFRICE £ > T\ 5,

BEMTHDHN, N—AMFEEICBIT A4 FREIRT oyl LT, 23—l T
BNBHEHENARA Y I —T 7 7 A N—PKSIFTHI0E T F b b EEDbNTNWS, 7277
L. FEEICIZEFBIZE SN TE LT, RICEFBOHEHEAINZ % L4455 F oo B5 248
ESID,

F 9 A I~ ZRBIDOFEIRT v L
JS—LALI 2,960 k> FIBER’UFPKS ZEREEEFENTOR, (FEAEHRA
(RIN— L3, KA 1,015 k> S—AREUTER
JC—LBo/) - JS— LA DE0%(FE ARSI
Yot 2,170 k> IAVIZ4 HEORIEMEL TOVER
9797 k> CBLFEEYEIEENTURL, (FEAED
ARSI TER
e 6,986/ h> 1,253/ b R, ERE
~yEOJY 1,883/ K> fam E(FTHARRIEL TS ENTLRL,
1,2235 k>
ES TN 2,500 b> TSOF—SaVEEY) Fryd )N ATY -
23173k
e 2,780/ k> 8341k REFVT RV EFEZEY) R
(HiF : Biomass Industry Policy in Indonesia 20134F % E:iZ JICAFRAAEERR)
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1-2-3 KA /31 4~ AFFBO R
KEZEDNA T~ 2B ORI R T 5225 (Empty Fruite Bunch : LAIF, EFB) 2D\
TR,

AV KRR TIIMRE UL O N—AMAEFEERTH D, N—LMET 7 7 ¥ o h bR S
VT 505, EFBIZ/ S— AMAEFERFOREIED & L TN S5, EOMOREIEMIZIZ S —
LIHEERR (Palm 0il Mill Effluent:LL . POME) /3 — A4%%% (Palm Kernel Shell:LLTF. P
KS), AV H—T 77 AN—bPH S DM, PKS, AV I—T 77 A 3—X, 777 F¥H
RDFRFNHNA A~ ARELE U TREICRIH STV D, ETZPOMEIZ DWW T /34 A AR
IRETHMTE D L OMkx RFREDNEA TV D

fit 5, EFBIZBA L Tidk, BUE S ANRIEHFEN RNZE TV, 22D TIFEFBZ 73— A
JEENTHERILy LT ey BUEITEERSNC X > THRAS HkZ2VRILICH 5, EFBIX

EEARE (K60%) ThDHI ENLBRLLT <, BELGOTDIEHET HICEH, Kok
BT D720 O A NeBEEY L e DT, S— AN TSI TRESNLTNDOMN
R TH D, E-AV T LREAT R T AL EATEY ., BT ICH A 24 L
TRV VR D, —MIIT, EFBO2FI~3FIREEIL Y v o a U8, JEEHME e E1THF
HL R0 OT~8FNT R — A RENRO/S— AN TIGEHNICHREI LTV D EF5hbitTn
Lo 1212 L. ZOEIGIZHT 2 AT —ZIXFE L2V,

BeIESNEFBIE, I K DR, I K D2 A X U A (IRERIT R) HAENIE
BEINTNWD, BREHIERE L THEAMAZEIEL TS T H 50, HHREICHEHH S
N DEFBZ SRR TIRE T 21213, IERZRHEEZ A L TWTHIRARH L L Fh TR,
FERMOICIIEAERI D 220 TH 5,

IN—LGH E R— L HBE : . A FRREF
e T 1 - Cove
1{— L - BERREFR
(PKS) . BREEREERS
Ayh—7 | + BRREEM
74 r5— - ENLERRRE
B « HERRIE
gﬁ%p? - Dvial
- A—LREICER

9 R—AJMPEN TS HHEH SN D A A~ A BRE
(AT« JICAFHARIVERL)
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(1) EFBOAREIHEH &

A ¥ RR 7 BUFIZEFBR A B OB 2 A L Tz AR ST DS —
L (Crude Palm 0i1:LLF, CPO) DAEpERERTAFIM U CEFBRAEZFE Lz, BEED
R BIEIZ L 5 & 20164EOCPODAFERIAFERITHIBIE T v THDH GERIZEST A R
F T L DCPOLERICTSM]) |

728, CPOLEFBOPEHEZHH T 51CH720, 777 v %R (Fresh Fruit Bunc
h: BLF. FFB) 7°6., CP021%, /S—LK4T%, POME28%, A Y 51—77 7 A /3—15%, PKS 6%,
EFB23%DEIA TR TE D L 5T 5, Lo -> T, CPOLERL k&7 Y EFBIL1. 095
NAAEFEINDHE LD,

B CPO:EFB = 0.21 : 0.23

W EFB =CPO x 1.095

21%

#H/8—Lh (CPO)

7%

13— L% (Palm kernel)

= 28%
7Io% 75— L3 JHEE & (POME) 30%
BREE BE%4 (Compost)
Fresh Fruit 15% ]
Bunch (FFB) 774 75—(Fiber)

6% Pttt -
IN—LAZF%(PKS) |

5
ot
g
3

23% _ |
ZERE(EFB)

X] 10 FFBH 34T 2 WE OEIG & OEFBFEAIH OE &
(HPr - B 7 U > 723 D & JICATHAE R ERR)

L7273 > CCPODAERIAEFERFKISIE I b 21,0952 F U5 & EFBIZAERIFIS4E b %
AELTWDER LD, ZOEFBOTEIE 2 5K24E )7 b A%, LB FIEDOENE FFEFEI N
TWDHERHEI N D,

AHEIL, A" A~ ARBERT ¥ LOFTHRLEWRT UYL ERD TN D/ S—
LIMPEICBW T, ARG AN RWHE TORWERBE A A~ ARELE LT TE 5 &
XLy MEL, # - BFE= VX —BIRIC TR BT 5 AT RV —DMGEIE O
M EDOFREMEZREET 2 D TH D,

1-3  XIBREOXG LI T DB E, B, BOR & OVEIE

1-3-1 =3 /L¥—BUK (National Energy Policy)

MOTOA Y KR TIE, EWEE U TR RARY A il U CE 7223, Ul &
DIEHCENTREE OB K22 Ev D, 200345 (2 JFHM OB AFIZHEE TV 5,

20064F121F, TR F —HEMHC = RV F—ROZHE Gz [EHFEZ LT
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WRIZBAT 2 KetiES (20064E5557%5) | HIE S, AT RXLF—~DT 7 k)i
PIDEE o, FRFEED T, 20260 R /LF— v 7 A BEEEILA20%, K
SR A30%, £ /%33%, H » AT RLX—[X1T%E T bz, KFEES20064E 55575
A CORE SN FATRIENIC, R RAXF—EFH T L—7"Y » F2006-2025038 5

F7o. 20074ETHICHIE STz T3 L —CBI9 D 1EMH20074E305 ) T, EFE =%
NE—BORZRE, MRZT 57200 TEFT 3 LX—%Kiks (DEN) | O, HxxL
XMW= X VX —DERLTHAMICL, HET L Z Lo nWTHES N, D%, I
it [EFET=RF—BOR] IS TEDTH « AT R /LF — 020254 HAREIX, 20104F
ICRESIT [T 4 Y3 225/25) IZBWTLIT%)525%IC KIBEE S,

POLICY DIRECTION

NRE

PRESIDENTIAL
REGULATION 5/2006 YRR S

O‘J

Primary Energl
Conservation

'-E
n ¥
%mn
mae 1
i
.
>

o
0%
o | €
Coal ?
o | B
0%
Gas
"
20% O o
2010 2015 2020 T
Note 1 TOE = 7,33 5BM DR © DGHNREEC MEMR . 2012

(HAT : TR VX~ EIRE FELEiET R LY — - B F—/F)
X 11 ¢ Y3 225/25/2 THIF 677 20254F B %

[ ¢ a3 25/25) 1= X — i & RIRFCFEE T OF = f X —{b &2 i T
WDHDNRFHETH D, 20254F F TOTR/LF —{HE DM OEE9. 3%H 5 6. 4% K S
., REEBELIENT 202 EELE LTEY., BUROFmkE HbaREREE om
fil) & TH=f X —/FAEMRET LY —OFR] DN, FRHIE T RLF
—EERTDHENIEDTH D,

BT, 0I4MFRICRESINTH « HF = VX —BUK (Government Regulation regard
ing National Energy Policy No. 79/2014) Ti¥, 2025 £ E TIZZHRAX—I v 7 AD
5 5 AMDOEIG & 25%, RIRHT A22%., FKR30%, FAEFRET R/LF—42300 F& T
%2 & ARSI, 205041 Z OEIA Z A24%, KR 220%, F1k25%, B4
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ARET R XF—31% & LTRELZ, UL, KN XKD L2010FERSICBIT A HET

FIVFX—1F5. 0%, AR24 %, AIHATS, RIRHT A24% L 72> TEY |

AR RV —DOBNEK L o> T 5,

#£ 10 T RAF—EIEIZEIT 520254 H EEEEE

AR DEERIZIT A4

20064 20104 20144 20104E/s 5

P 20% 23% 25% 47%
KARHR 30% 20% 22% 24%
AR 33% 32% 30% 25%
BEAEET RIILY— 17% 25% 23% 5%
Bk ERIRILE—|T4230 25| IRILEF—K | M1SHE

BURICBET HK | /25 KIZETEK

#ES (20064 #HES (2014

%£55) FE198)

(HAr « JICARHAEMIVERR)

TRIFZ R — - GEEIRA 23520144511 17 H OGIZ-EKOND Business Forum on  “T
nnovative Technology to Tap Indonesia’ s Bioenergy Potential” |ZCHFE L7I-&E

i

S
Th D,
-
|
1,200
1,000
w
g oo f
3 o0
E
3 400+

| =
55

I

2017

2020
43 49
76 84

38
72

86
(-]

| 4 |

305

a5 N

51

55 58 62

235

86

88 89 91 93 95

196

351

30q - =
§ 250\ -+
z 200 -
2 150
§ 100 \.
3 5
o | mm  mm i N
205 2016 m7 201R 2m9 2020 2005 2050
B New Energy 12 67

B Other RE
W Solar

W Ocean
WHydro
MW

W Biofuel

o|laln|ole|e|e
wiwololo|=

wiwlole|la|n

— [enercyYmix| 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2025 | 2050
oi 30% | a7 | 36%| 3% | 34% | 3% | 25% | 20%
Gas 22% 2% 8% | 2% 2B% | 2Z% | 2% | 4%
Coal 2% | 2o% | 26%| 2% | 28% | 20% | 30% | 2%

(Inre 10% | 2% | 1% | 1s% | te%| 1| 2% | 3%
TOTAL 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%
ENERGY MIX PROJECTIONS
NRE MIX 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2025 | 2050
Geothernal 43% 449 45% | 48% AT% [ 47% | 21% | 25%
|Biofuel 2% 25% 2% | 1% 19% | 18% | 22% | 21%
MSW 19% 17% 16% | 15% 15% | 14% | 31% | 19%

| [Hydro 10% 10% 10% | 10% 10% | 10% | 12% %
Ocean 0% 0% 0% 0% 0% 0% 0% 1%
[Solar 0% 0% 0% 0% 0% 0% 0% 6%
Other RE 0% 0% 0% 0% 0% 0% 0% 0%
NewEnengy | 0% | 4% | e%| e%| om| tom| mew| 2%

00% "

ENERGY MIX PROJECTIONS

12 FAEMRERT RV —HEOEELe— R~y
(H AT : BIOENERGY POLICES AND REGUIATION in INDONESTA [GIZ-EKOND Business Forum o

n
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AREE T, =3V F—3 v 7 ADEE, 725 NCHARRET RV X—DENCEF A
EE T N TS, ZON, NA A~ AREHIFAERRET R VX —BROF THL2EH
WCEIEZED DX —HE LTHENLTHLNA TV D,

1-3-2 RERAT AYEHANRIC 230D EFATEFHE OKHEE 201 14F)
—Presidential Regulation No. 61/2011 regarding National Action Plan of Greenhouse
Gas Emission Reduction—

FHEFTRE= RV X — DR & B8 B 2 A3 2 RUZIR R T 2 OPEHHEIBEI R T o
Do A ¥ FARTTIT2009F T K E THIME S 4172620 ¥ 3w MTIBWT, SUERZEE RIS
THaI Y PAY MERR U, IREDRT ZPHEIC 05 EZATEE R (LT, RAN-
GRK) L2 =1y b Ay MEERT D 72 OICRE SN HIBEHE CTd 5, RAN-GRK 1%,
R, HUOGEUF, REEZE, 20O AT —7 B2 —2%F LT, GHGHEH & o> Hil ol 3,
\ZBE T 2 BURMHSHA Z BT D 7o IR E SN TV D,

[FIFHEI T, 2020 4FIFACT BAU b 26%HIT (7)) KOYR] 41%H0%0 (EBRSCHR) @ B
BERICIANT T, 500t 7 # —OR¥E, OFMKKOVER, @=L F—KONEH, @
¥, OFEFEWERL L b, REAR., AREM, £ Tae e R ORI A 32 D o S8
EHD RSN TN D,

RAN-GRK > FEjiti et~ < | [EZBHFEEHM T (BAPPENAS: Ministry of National Develo
pment Planning) 7>5SRAN-GRK A K A > (Guideline for implementing green house ga
s emission reduction action plan) HEFKINTz, FHA FTA4 D HBIL, 2020 FRAS
OGHGHEH IR B D EERIZ T, RAN/RAD-GRKD FE i 2T 55 & LT\ 5,

7. RAN-GRKIZ, GHGOHEHHITZT T2 < GHEOWIIZ SOV THHEHR LTV D, 1~
R 27 BURFIE RAN-GRK (28T, KA FORZEEH L T\ D,

i) BREREZGT L2 e2<, BROEEEZELSED, LVDIT, =X VF—7F
FAO IR RSB DR RGBT D,

ii ) FR BRI B W TRERSEZBE L AR S 2 Ia =7 1 —%
R 2,

iii ) GHG HEHHIEIEECBOR ML 2 50 b3 2 SRS 2 R R & LT\ 5,

Fro, LT OO DEIHGEZEITH L, 20104F-20204F £ TOIRELRNR T A (GHG) HEHIH]
A BEL TV D,

D Cement industry (9 companies) : 1.04EH 5 b CO2

@ Pulp and Paper industry (15 companies) : 0.38E 5 k> C02

@ Steel industry (35 companies) : 0.64F 57 k¥ C02

FOM 63FE (@ Glass and ceramic, &) Fertilizer, ® Petrochemical,

(@ Food and Beverage, Textile, @ Basic Chemical) &3t: 2.75H 5 k€02
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1-3-3  EAkaEFEGE (RUPTL2013-2022)  (42fi%)

BHEAGEEZE (Rencana Usaha Penyediaan Tenaga Listrik: LA FRUPTL) BRI
(No. 14/2012) OENIAGFEDRBE ZENT 2 2 & ROENTELMI-TT2DOOEA
7 F B3 & SR ORI I T 5 D DFREFE D Z L A BRE LT, A RRUT
[E= B 184 (National Electricity Company : LA FPT PLN) (2 X - THE &7z, RUPTLIC

REATET, EIRARI, BEE -

AERIGPHFERIH A E £ T 5,

F 7. PT.PLNG, 7 « HARRET RV X—BRGFHEZKRE L TW\D, YiLBRFHE XL T

DiEY
£ 1L A FRUTEEE AT L 5% « FA AT L % — B 2
= 202 FETH
SR e RIS E B 1
A OBABEERTID. FLPINDT Yy RCBAER
MKARE | sz, BRES S—I=k BIKHBEEEERLC NG, | 450
_ AV RRITIZEBITBRAKBEDRT OO v ILARLENTILNS
BARE | . AAREOBEEART LS OB RENS, | oM
. PIN/NA AT RAEBRZEETZEHEEIE. PINBSNNA AT X H
PMERR | mreRad 522 Thb, 363M
EBEIRILF—DRTUOIYILAKRZNERBELOATLNS—
BATALE | 5T, BERNTS> P ORMRUSFIEEFRTHE. o | 0
— T. PINIZ®FZE - B TSz H FELTMNEEDOERAT R
5175 HETH S,
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B EAIALE-DS L PT. IndocementiZkf L Ce 7Y 7 &fT-7=,

(a) PT Indocement (¥ A h#lys{>3E)

PT IndocementZ3EFB~XL v kDEHTABEDEMEIL, FH—IZEFBL > FDLEE
HEAG O FEBL, 5 ITA R & OMIREBIG. B ICHEINR R R Th o 7o, B Otk
BB L CiE, o EHI R TAHRME Z R E L TnbH D & Th
STz, FHB_OEMMZREMIZBE L TX, XLy MIARE T 5720, ~
Ly MEEIIZZ LT EF, 20T ERWVWMERH D, AROBELITHGT (H~—
K7 a—78 %) 12X 0 HEE S, PT Indocement D FEHETIIHGIIX45LL Tt
ER b0 E L TWD, ZOEREIETOE AL T THEETH Y, fhithicxt L
THREOHEERZ RO D b D LIBESNL LD L ThoTe,

72%. PT Indocement|I FH B E ERICHE T T HIOCMT =7 b & LTH
A7, BRI O EA I L, CO2HEH EHIRUC T BRI 2 Ji )
Wb, ZOXIREET T Fe&mT 5e2ICk L, EFBXLy MIAZITH
LHEEEEIND,
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DLTFICA Y R TOFEE A MEEDO—EZ 7T,

# 38 AU FRRITOFEHEEAL M¥E

o= HEEREN <=7y bk
No =1t TIGAT{E#h (ko /&) S z7®)
1 PT Indocement Tunggal Praka | 7@ < 4 7 19, 000, 000 32.0
rsa Tbk mAUTEZ M
2 PT Semen Gresik (Semen Indo | 4 7 13, 000, 000 20.7
nesia Group)
3 PT Holcim Indonesia Tbk a2 T 9, 000, 000 14.5
FER S 4 i
BT M
4 PT Semen Padang (Semen Indo | R < kS5 7,000, 000 11.9
nesia Group)
5 PT Semen Tonasa (Semen Indo | R Z ™ = Il 6, 000, 000 9.1
nesia Group)
6 PT Semen Bosowa Maros AT T M 3, 000, 000 5.4
7 PT Lafarge Cement Andalas T F 1, 800, 000 3.3
8 PT Semen Baturaja MAAT kS 1, 200, 000 2.2
ST
9 PT Semen Kupang XYTHUHS 500, 000 0.4
(HHAT : PT Data Consult)
b LT - BRI

2L e BRSO BIE TR LT A 7 AR BN T, BLE TR CHEHY
ENDRIE, BAMETHD, UL, BEHENTZEAM 2 E Tl o2 E 2Kz
W, RE L TAREMBH L CWD LR KYE:TH D,

(a) LTI EHS

A v Ry T7iisatofilimatt OO ilESTe) NV AL OMN64FEIT
2V TR S (Indonesian Pulp and Paper Association :LA R, APKI) (ZhnEd
LTWD, M 7REEERIT. 2011421 A O KAFFEHAINo. 612 TED S AL IRE
BRI APHENE ORI G & § 2 FHEEEDO—DOTH Y | L THERE FEELS
) ICIXGHGEEHHI BAZ 3 48T STV D Z Enh, RERE L THEANRET
RV F— ZFEMRAYAE A LGHGHEHHHII A HESE L TS MR & D L X TV 5.
TNE O L TREEREOMEH LTV D REHERIT. B (46%) . AR (3
2%) « NA A~ A (12.2%) . RIRAT A (7.4%) . Al (1.6%) . PT PLN (0.8%) &

o T A,
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< 39 ML T ERBIRO TRV — 1 A

FERITRIILF—IEH k=) BENE FIGICETEHEH)

PLN 0. 8% 0. 076MW
=P 1. 6% 0. 152MW
AR 1. 4% 0. 703MW
A 32% 3. 04MW

NAAFTR 12.2% 1. 159MW
I5voIh— 46% 4. 3TMW

100% 9. 5MW (34. 41U/ %)

(T - APKID B0 v 7 U > 2702 L 0 JICAFIAEFVER)

MMK&%&%%%&@%E%@ﬁA%WﬁL INA T~ 2B OEIG 2N E
TV HRIZH D E DRI TH o7z, AREOMEY | RE TR THEH S 2 BEARM
RLBEKITETHEBREIE LTHHLTOWAICHEDL L, BV ARVWSITARRET
72 TERBRWVIRPUCH D FN DL, AROMNEEE L CEFBR L » MIB%
FFoTWORMTH D, E7-all O RFEERANT K 0 IREZ I A YEHHIT O x5
ERLToTHDENPD G, AROERZHIBL., Fce RN 2 Hifr S
nTnab,

(b) PT Toba Pulp Lestari (#3177 - BUf3)

PT Toba Pulp LestariliZdb A~ K ZIZH Db BEOKZ LT - BUHRAEFED
— DO Th ., AXNHE TR OGETIALE T D, FfEA o R T o
7 BEEDO R T O D R BB ARE A RE L, A < 2B OFINE ) &
TWHEETH D,

BOE T OBEHT100% A <~ A 2R L TRV . EN3 L 7 ilEEiE Tl
FEE LTALDBIKTH D, BIKLSTIIA Y I —TF7 7 A4 3—_ PKS, KD
. EFBLRELE LTRIFHEN TS, 7272 L, EFBEAL TS EE->Th, BF
BIZEEND N Y TLANRRA T—ICREELG SR T2, REIFFHTLZ &
DHBRZRW & D RME T - 72, EFBZFIM S 2 BRIEMWT L 72EFBA %07 H MBI E
M, RAKRTH U U ARG ZHRVDIE LT, OO NA < ZARELE & H I ICERE
RA T —ITBAT D,

WFA L RRU T DOFEE LT« BURE¥ED—E AR,
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#£ 40 AV RRITOFEE LT « BIRASE

b
No 2t TS 4
1 | PT Indah Kiat Pulp and Paper 7o, v 7 1, 100, 000
INDT M

2 | PT Pindo Deli Pulp and Paper Mills [P APE 913, 000
3 | PT Surabaya Agung Industri B’ T 486, 000
4 | PT Aspex Kumbong & T 420, 000
5 | PT Riau Andalan Kertas )7 oM 350, 000
6 | PT Kertas Basuki Rachmat E DR AR 260, 000
7 | PT Wirajaya Packindo INDT 186, 000
8 | PT Jaya Kertas DR AR 150, 000
9 | PT Adiprima Suraprinta B’ M 144,000
10 | PT Kertas Leces BT 7 136, 000

(HHFT : Indonesian Pulp and Paper Association (APKI))

c  HPETY

BEERIT, O U B O HE2 RUOE T 2 HUESE & QLD & K b 2 flis 5
DREREE D “ OIS TV D, A > RV TR (Indonesia Refined Sug
ar Assosiation:LA T, AGRI) (2L 2D &, HME TG CI3EHOBRELE L THoEmE
NHA (P RUXFEOHY NT) | ElRETHL TWDHZH, EFBXL v N &Rk
LTI AN Z LiFREEEDZ & ThoTe,

)y, FERBE LG OBREIOF EITAR (T AZEA L TW2 5665 2) 12K
FLTWD, THHDOTHTY MU S EREOITICITES STABMEHL T
W, LMo T, BBEERON, FRWE T CldamOMBREE LCERBXL Y b &
AT 2 AHEMENH D EHE L TS, 728, AGRIC K2 & FEHE T8 ICEFBR L »
N A&RGET D EEARRA > M, (1) BFBXL v hOZEMKR, (2) fK & e L3
HOMitEHE I THDHEDZETHhoT,

(a) PT Medan Sugar Industry

PT Medan Sugar Industryld A & NIV ETHEPETISE CTHY . A T —8K
BHE L CIX100% 31 A~ A ZFIH LT\ 5, TR 288HE350 b iz k
V. ZD ) BLHFHPKS, - 5EFB GHITgE 7)) Toh D, [AMEZE ©EFBOSRERFI
IZBELTOH Y U LRI BARA 7252 2R L DL 0D A T )
AFIZEORIETE D L LT, ZREREZME L ITE X T, 2720, ~b
v N THAUVUTEI VLR TRIFIVUIFIHIIZ A bW EEIELTEBY ., Bk - &
A R L 72 o TL D, F MW L7ZEFBIZ2751DR (F 7K %20%) THEA L TV
Do

RFA » R T OEERGHERFED R AT,
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#£ 41 A2 FRRITOFEREREZE

No =14 TiGrr7Ei#h HEBEN
1 PT Angels Product INT 500, 000
2 PT Jawamanis Rafinasi INT 533, 200
3 PT Sentra Usahatama Jaya INUT 540, 000
4 PT Permata Dunia Sukses Utama INDT 96, 000
5 PT Dharmapala Usaha Sukses hER S M 250, 000
6 PT Sugar Labinta ST 225,000
7 PT Duta Sugar International INT UM 300, 000
8 PT Makassar Tene AT T M 462, 000
9 PT Berkah Manis Makmur INDT M n.a
10 | PT Andalan Furnindo @ T n.a
11 | PT Medan Sugar Industry ER< kS n.a
(HHFT : Indonesia Refined Sugar Association (AGRI))
d SRz

PRI TS TRICBW T KEOREIZLEE T80, FREHIRRT A L&
%T&éo%%%%Kﬂ?é%V&EJ%KiﬂﬁEEIETmf%ﬁX%ﬁ%LT
MONS F e A BERREFCREET D 2 EIEARARETH D, T — 7 08
LIE\%®@@IETi$Wﬂﬂﬁéhfwéﬁ TEAXUIPT PINOSHEA L TH
. B THREDTLDDRA T — 2l 2 HEELIT> TV DLRERFTIIAFEE L RN &)
E>E%mv/%%@m@ﬂ4ﬁvxl%%ﬂ® e A E AR TN

e U3
BUE T 53K G DI AR DEROZKTE « ML OEE T R F—Z 44
BWLT D, LAy FRUTIZRT 5 FERRE A OFtt (PT Garam (persero),
PT Susanti Megah, PT Sumatraco Langgeng Makmur, PT Unichem Candi Indonesia, P
T Cheetham Garam Indonesia) IZXf LA > ¥ B a—%1Tolcb 2 A, BREE L TIEIRAR
TAZRHLTEY, oA A~ A BB TRET 5 Z LIIAAETH L, &
DEEZRFTN D,

f HIR-EIFIvs¥

WA T A« 222 H T A4 (Association of Sheet and Safety Glass : LLF. AKL
P JAVUTRRI O, FERUCH Tz > TIRBRAT A ZFIH L TV D, B AL TIEPTP
LN7» BT % AR S B G ORI H TV ME LR Db DD NA A~ A
B RRE & fiE TR TR T 2 piuden, L0 Z & Thd, FECET I v 7RG
IZBWTHRRT AN AL OBREHR L 7225 T b, BT 1 v 7 8l 2 (Indonesia
n Ceramic Industry Association:LLF. ASAKD IZ ZiuiE, & X Fd30% i< 32
DRIRTAZEL DD THLHEDZEThD, T2/, A7 ALY EREAA 4~
A BT O HiE TR ORI HRMIT R,
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g A A~ AFEEI

INA A AFEEATILIEE LT E ) ZPT PLNIZ[EEMiME CTHRIET 52 LR TX 5, ¥
B E U CERB Ly M 2T 2 AIREMED & D LI X TV D,

PT PLNIZENIRFE T 2 BROZKFREIZ —HEH D, — DO HITMRIEEFFE (Inde
pendent Power Producer : AT, IPP) LW O EKILRETH Y . FELI-E I DOI0MNE
TPT PLNIZHRFECTE AR TH D, —DOHIIHRFEIES (Excess power) ZHRFET HH
FIERETH Y . BAMEHZZT TIIER L& 52 WREIE /) APT PIN~RIET 5 Z & A
T&E D,

(a) PT Growth Asia

FIFHIZI0A T T v RELEDIER S ZFFOA~ b T2 5 FH /231 4~ A3
BHO—D>THD, BURIZA Y H—T7 7 A /X—_ PKS, A¥f, =2— | EFBZEUTHE
DOFEARE /2 A A~ A &REEE LTRIH LT %, EFBIZBI L TIEH U 7 AT
L2ELH 0 BEREOSNIEREEZHRALTND, ZOHEEGEBL TERALESS
X, RA T =07 ) == 72~ 4EMEE L, Blix ko S5 250 0FEITh
Do ZWEFBZIRELE L CHRIAT 2 i3 x|
B R T—FIMETDLN T LEHO T 2D F KR OF|H
B DU LAORSTHDH800CEMZIR\NEL D IZRA T —DIRE % %

Ok 2 R EERGE L TE 20, FIGOEBMa A MR ET L Z ENGENRD
S5%REDFIFICE E > TWDHEDZ L THhoT-,

WERIIA V FRUT OFEEANA < AEEFEXEO—ETH D,

F A2 AV RRVT DOFENA F~ AREANE

No St Fv/%> | PT PLNEERSE R Hhig
T 4 (W) 28247
1 | PT Riau Prima Energy 5| BIEH (Exces | /S— L | 1) 7o
s Power) TIHEDREY
2 | PT Growth Sumatra 1 9 | RE|EH (Exces | /S—LHiEH | LX< FS5M
s Power) TIHEDREY
3 | PT Listrindo Kencana 5| MIMRFEBEERE | N—LEEH | Nh-RT
2 (IPP) THEDOBREEY | » M
4 | PT Indah Kiat Pulp&P 2 | REIEH (Exces | /S—LjhiElm | U7 om
aper s Power) TIBEOEEY
o | PT Belitung Energy T | HMREEFSRE | N\—LBEHR | N\oh-NYT
2 (IPP) THEDBREEY | v M
6 | Permata Hijau Sawit 2 | EIEH (Exces | /S—Lm¥Esm | 1) 7o
s Power) TEOREY
7 | PT Pelita Agung 5| &BIEH (Exces | /S—Lih¥Esm | 1) 7o
s Power) THEDREY
8 | PT Growth Sumatra 2 10 | RBIE S Exces | /S—LjHEEH | LX< FS5 M
s Power) TIIBOREY

64



9 | PT Growth Asia 10 | BIE A (Exces | /N—LHiER | bR S
s Power) TIHDEEY
10 | PT Navigat Organic 6 | MIARFKEEE | RELETS [P APL|
% (IPP)
11 | PT Navigat Organic 2 | MM RHERE | READS NYE
% (IPP)
12 | PT Growth Asia 10 | BT A (Exces | /8S—LHIER | LR FSM
s Power) TISDEEY
13 | PT Navigat Organic 4.5 | MIRREEE | READTS (iR APD
2 (IPP)
14 | PT Navigat Organic 2 | MMRHEEEE | RELETS [P APE
2 (IPP)
15 | PT Austindo ANE 1.2 | X RFEEEZE | POME INH =R F
Z (IPP) 5
16 | PT Rimba Palma 10 | &BIE A (Exces | /8A—LHiER | v EM
s Power) TIEDEEY
(A =X — - JREEEPRA . 20144)
(3) HA « BRINIZIANFEFB~ L Ml
7. BARmM
HAREWN TIL, FITHIEE A X0 KE AL A~ AREHMN TR 22 5, A
~ AHSROBREHL, FM1, 0005 b oML EHEINTEY ., ENEED A A~ AR
BHET TIIBHE R WFRETH S, HARIEA » RR T BIEPKSERI25 0 h v/
F(20154F BEHME L) AL TWAN, PKSHIEIZA > R 7 T HFEIHRE
RAT—OBRELE L TCRIAENTEY . PKSO AARMIT GO RZZELNE S STV
Do
70k, EFBX L NIPKS & [ O3 EVE (%4, 000kcal/kg) Z#A L TH Y, PKSOR
B L TCHIHTCEARAREEND D EEX TS, BRIIBIT A A < R —F
—24EIZ%E LEFBR L O FREZRME L8 24, MECE L TSP REEZ B2 T
WA S & DD ORMS U & O RMREZIGFTND, FRTA » RRT T TREI N
TWeh D o AL IR ANIELEZ - LTz, FERICKRHE CEiE L7~ E(k
FEROFER L Wt A A~ ZARELOZ A FEHEE TR,
43 AKFHEICET D EAEFEBROFER & BHARDO A A~ AR ANASZED Hhi
FEHE (cal/g) EKE Ky | 18R | BE | BR | AUDL
1332 =112 % % % % % %
EFB+ 4550 4960 21.6 5.06 | 0.19 | 0.01 1.24 0.40
R JAVAY )
AMtORA 5 —1E4 3500 - 25.0 2.50 | 0.10 | 0.10 | 0.30 | 1.00LL"F
Lk LR UT | UTF | L'F | LT
Bt DARA 5 — 4% 6, 500 - 11.5 4.00 | 0.50 | 0.05 | 1.10 1.00
Lk LT LUF | UF | LF | UTF LIF

* JRADEANTZ ANIEEZ - L CWDIEE TH 5,
(HHFT « ML EBRORE R & AR RN S5 & JICAFR AR ERR)
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A BRI A

EFBX L v ho#liE, Ef{b7e EZMEEL TNWDA v R 7 AFEFIC UL, ~ L
— 7 CHLE U7ZEFB Ly b, BRMNANTIZ95USS/ b o F2E  (FOBAMiRE) CTHRFE S 4L
TWD & DIFHREFFT,

Flo, AV RRITIEBTHENAAL A AEMZOEFRICE D &, w#EIC
A~ AL MBELOZ AFEUE (KOSEPIZ X D)X FRLo 2B Th D,

BB

# 44 ARFEICEBT 2 EMLERORE R & #E O A 4~ ZAREHS AFLHED Hrig
FEE (kcal /kg) HKE Ry | 8% | & | BFR | AVIL
L[4 2 I=Xivs % % % % % %
EFB+ 4,550 4,960 21.6 5.06 | 0.19 | 0.01 | 1.24 0.40
A AVAY
At DARA 5 —1E4 3,900 - 10.0 4B | 0.05 | 0.05 | A~HA 0.40
LLE LR LT | IR LR

AT ANEHEZR - L CWAIHE Th 5,
(HPT : B 7 U > 7D & JICATHAE M ERR)

RO, D1E

2B, EFBXL v FOFAEIL., BV ULOEETIZ VT L TWELODEE, GhR

IRAFEREZ 7 )T TERWHEIE L 72> T D,

3-2-2 B CHER ST =— A D¥E P

WO FEIAREMIE, S — L JPEN T ASEZ A L, EFBOALEEZ 5N~ L v ME
%®%ﬁ%£%ﬁﬁ5ﬂﬁ%éoHTKEVTEKU)N—A%%%I%Kiéwwﬁ%:
X9 HSEOTERRE L, (2) EFBRL v MNRIEIC K HRRFHIA Y > b, OBLEDH/S— A
PEIM T3 & > TOSEREA DO RTREM: - A At e#i T 5,

(1) 73— L JHPEN T2 X HEFBALERIZ %64 5 SEDIE I Rl L
K%Efi FEFRZEFBA ED X D IZELE N TV A D), EOREREINLTND
. BB ONR— AMER TS ~O e T v S hil UERE T T2, FER L LT, EFB
iﬁi‘ii T R — A EE A OIE S LT, 2D WITHE T M OF oMo T
B DR EHRIE & LTUERAISN TSy —AbH 0, i TLERLDO LS e FBE
FEIZ 720 R — NP T3, EFBOANCEE L TR Y . AR 7 iEE RO T
L —AbER I NI,

F 45 3 — AJHPE THHT 35T HEFBULER 5k sk PR
Y EFBOD ALK
PT Socfindo | EFBIZ##EL T, PKS - 77 4 N—ZRIEHRDIREELE T, 2 THLEER
TIEHELTHALTLS,
PT Hijou —EHEBITHBADRS S—DHBHE & L THA (ZADOKED 5 515~30%
FREMNEFB) L. BYE2TBHEREICELWTEMELTRALTL S,
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PTPN I1IV RI—ILIHETIE., EEDORERE LTHEALTLSAL TOEFBILHRE
{tTcES ., EFBHELENHI45% (1,350 > /B) (XRME D F F T s
RNIZHEEL TS, EFB2E Mt TEAWERIL, DEFBIZHAE%TE
2TWB1=8%, QMEDEIL. TENBNEHEE~DEMRAEE#Z4

B, BENHB

PTPN I Pagar MarbuTi5TlE, BB ICTFEET #3004 (EAEZE) OKEIIHIC
L. EFBZEf &L LTHRFELTWLS, —A. Kuala SawitTiFIZHLNTIX
PRF - IEHE LTERFETES IS LPERMNERICHFREET. LnISEEL

W%,

(AT : B 7 U > 7D & JICATHAE M ERR)

EFB% A7 DTG FI K 2 25 i, SRS 03 72 BRSO B A LB & 3 2 T M MFAE T
DMRE EVSTNTHITK D & ZANRKENWZ LM, — 7 CEFBO#RM: -
WhIeIE TR A A &9, EFBALBRICIRE A 10 X 53— AP T8 b —E OFIA CTE
THEHESIN, 29 LI LGIESEZEATI@;ERH D EE X TWD,

(2) EFBXL v MRFEIZ XL HFRFH A Y v K

B —DODBLRE LT, SEOEAIZKDRFERIA Y » EBFOHN LD THIUT, FHEl
HUNZBANZHED 53— LPEN TS A ET 5 LB bivd, FEEIZ, EFBARAIRICHEE
L TRV R — AR T80 5 6 TEFBL v MRFEIC & 2 HAUEh SR 28 B AUIESEREA
IERRHCET 5] L DREZEEE TS, RICEFBL v h OIRGEME 2SI E < . SE
~OEEEBUL L A7) X —r 250505 Z ERVRETEIE, L0 EL OIS
WRGESEBEA & 72 D,

7 BFBHRFEIC K A HEE & &R
N— KJHPEN T8 23SE200 % L < 13400% 38 A L, EFBXL v N &EPE - IR5E L7255
OREY I 2L —1a % FRICRHEHT A,

s

# 46 EFBNLy bZRELEHAEORFE Y Iab—ay

(SE2000 )
] | &% | SHERTIR TiesR
<>
AEES 5,040 5 1DR
EFBAR L kBl 7001DR/kg | PKS& E1% LR E (7)
47 - fEE 7,200t/4 | SE200% %8 5E (4)
B: 55 bR {ih 600% 75 IDR
R AEFB (=& H) 400E 5 IDR | 50IDR/ke x 8, 000t (2)
N B — 20085 10R | v v Y/ \E-%NHELEA (1)
C=A-B: 75 £ F|Z 4, 44055 1DR
D:IREE 2,0225 7 10R
AEE 1928 5IDR | 4BH/ANB x4% x 124 A
EHE 1,740 IDR | 1, 4501DR/kwh x 1, 200, 000kwh (+)
AVUTFUR 90ELIDR | 3FEFEE TELHK (H)
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E=C-D: E X% 2, 418EAIDR |
<EE>
F: &S 9,375E A IDR (. 2)
G=F/E : & EI4REARM 4. 0%
(SE400D 354
1 =58 T HEATR TisR
<#E#H>
AZES 10, 080& /& IDR
EFBR L v ~E{f 7001DR/kg | PKS& RI%E & R 5E (7)
% - RTE 14, 400t/4 | SE400% 48 7E (1)
B: 5t LR 1,2008 A IDR
% AEFB (H¢=& H) 800& /A IDR | 501DR/ke x 16, 000t (¥2)
INA DB — 400BAIDR | Fr vH/ /L TES5%BHIZA (T)
C=A-B:5t L F%% 8,880 DR
D:IREE 3, 7628/ IDR
NGB 19285I10R | 46HA/ANB x4 x12+ R
BhE 3,480 A 1DR | 1, 450IDR/kwh x 2, 400, 000kwh (#)
AUTFUR 90BEZFIDR | IFERETELTHE (A7)
E=C-D: &% F%x 5 1188 AIDR
<EE>
F: 281088 13, 125& 7 IDR F. 9)

G=F/E : & EIIRHAR

2. 7%

(7) B

(HiFT = JICARA [H/ERK)

28— L HEE O THEH S HPKSITHR, A A~ ZRELE L TR ST

Bo ARIZEFB~L v R23PKS & [AZEDREE L TR ST, ks S R DK IED 7,

AEND EEZEZHND (R L, PKSE R UAMEZ FF oL BINOMBE 2 E9 %, Fid
[ (3) Bl — —FHEIC L A5 & s 25 W),
B OEE D/ — LM T - Bl — Y —~D e 7V 72k 5 L, PKSOHL

SRS I T L CTHRI500~8001DR/ ke HijtE DIRIUIENR B 572 (60D Z &) [A]

kg & LT b0y 7-T00IDR/kgd L CRET D, £7-. S DA v R TH
BT AINNA, T~ ARBEEOSGE 2520, S%ELENYTE0HEEL H 5,

() EPE - Bt

EieoTv I 2 b— 3 U RO A FEFWEICB VTR, 1FRFRIIZ1. 3t ROEFB %

JLBEFTREZ2SE200 2 R DOHTIR & LTV D, by MET 21 TL0%RRE DK A

BHAH, HkENRVDORL y FEEE LTI 2tRE & 725, PTPNIIS°PT Hi jou

~OeT YU EIE. BB X F1IH200 . A25HBEZaHE s LTWAZ &n

B, TNAEEREL LT 2t X200 X25H X127 AL LTCEELTWA,
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(7) # AEFB

BUH D /S — KN T8 M OBt — —~D b 7 U 7 X E, EEERA T —
IZBRAT 2EOHFIEZ LV EREEE LTHIA L T HEFBIFEE(E f2 i~ 100IDR/ ke F B T
BBl &N TND Z &0 D YR TIFB0IDR/ke & Lz, EHAEICEL TiT Eiio &
B IKGFEDWAD D HI0WRREDSHRE ZRHEE LTV,

() N H—

BUR O EBRE R TIZEFBO A TR Ly MET 5 Z LITHIR T, Kitko b 288 (¢ v
VYL T) BT D 2 EBRE LD, Xy v UL T ORI S B
FH LT D, Fx vV FIIRBHRI MO & 5 & O TIXEN 72 OIEA DL
IR EAE SN DN, P2 A MEYITRERA L LTS AL TR LERD
%, LFETIZ100IDR/kg -+ ¢ & U CHIFHIFEEE DBGii% « M= A R 3poTobd L
LCEMA L7,

4 EhHE
SE4001X400kwhZ fijtE & L CAEROE DA EE R L=,

(h) AvTFrA

A7V 2 —IREEOEFED T2 D E R 72 S & RNBUTE L 10D, AU TR E
%Rk O JAM (22507 FIFAY) Z 34F A I TR $ 5 & LT, E/omMITHh DD NMEEE
Nk U R @R A L LT,

(%) SERK UMH-H

AFHERFICI T 2 ELFEBROFER., ~S— AP TI5I2H 2 53TV SEmpty bunc
h PressfLEE7Z1) ClI~ L MEORTLEE TR &L L THOIZHE T & T 7N
L7, L7eddo THEHR CIIBIEOE A Z R & LT\ D,

(7) ZOfMOBRHE

SEX UM DAt SEZER T 2 72 OBINCRB B IEANGEITIEZ B (F =
— B L) OHEE. FTZEFBANL y NUED R T AEHEET 5 72 OIS~ b
SR TENYEL 2 B8, TS IREEAFED /S — A JhPEN T35 O %k AE /112 R 7Y
WZ EEFIHEE LT EROFE TITRIAATH RN,

FEEIL D BRI I X - TR D O04FER TR ThiuE, BstoM Bicid bk
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BT 1 BESCEERY (B3 AR > FiR)
Summary

Chapter 1. Development issue in the target country

Indonesia was able to suffice its domestic energy needs and was an energy exporting country, with
abundance of oil, natural gas, coal, hydropower, etc. In 2003 it joined Organization of Petroleum
Exporting Countries (OPEC). However, it was forced to leave the organization in 2008 due to
decreasing oil production. On the other hand, Indonesia’s oil consumption has been increasing
rapidly. Due to this circumstance, the government issued National Energy Policy through
Presidential Regulation No 5/2006, in which shift to renewable energy and energy diversification
becomes a major policy in Indonesia. Furthermore, through the issuance of Energy Vision 25/25 in
2010, new and renewable energy proportion of total energy target was increased from 17% to 25%
by 2025. In the later revision in 2014, the target was increased to 31% by 2025.

At the same time, energy vision 25/25 also targets the reduction of energy consumption growth,
from 9.3% per year to 6.4% per year. In addition, the total energy consumption is also targeted to be
reduced by 34%. While the country reduce the consumption of fossil fuel and increase new and
renewable energy portion, it also at the same time focus on energy conservation effort to reduce total

energy consumption and growth rates.
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Summary Figure 1 2025 energy target according to Energy Vision 25/25



Summary Table 1

Energy policy target history

Energy Source 2006 2010 2014 2010 (current
condition)
Oil 20% 23% 25% 47%
Natural gas 30% 20% 22% 24%
Coal 33% 32% 30% 25%
Renewable Energy 17% 25% 23% 5%
Policy Presidential Vision 25/25 Presidential Refer to
Regulation No Regulation No Summary
5/2006 regarding 79/2014 Figure 2
National Energy regarding
Policy Energy Policy

(Source : JICA study team creation based on various materials

1-1) Energy supply and demand in Indonesia

Indonesia energy consumption has increased about 1.6 times between 2000 and 2013 (from
777,924 thousand BOE to 1,211,236 thousand BOE). LPG, coal, and other petroleum products
had seen high consumption growth during the period. Oil and traditional biomass source are two
main energy source usually mentioned. However, during the above period, coal consumption has
increased 10 points, while oil and traditional biomass come after that.

Indonesia energy supply has also increased around 1.6 times between 2000 and 2013 (from
995,742thousand BOE to 1,613,610 thousand BOE). Fossil fuel, including coal and natural gas,
has increase by 1.7 times, while geothermal, hydropower, biomass energy, and other renewable
energy has increased by 3.7 times. But the highest increase came from coal (4.4 times). Fossil
fuel energy accounts for 74% of total energy supply, while renewable energy accounts for 8% of
total supply. With the newest energy policy aiming that new and renewable energy accounts for

31%, there is a need to increase the ratio by 23% in 10 years.

1-2) Current condition of renewable energy development
According to Ministry of Energy and Mineral Resource Strategic Plan 2015-2019, in order to
reduce the consumption of fossil fuel energy, the government prioritizes the development of
renewable energy such as geothermal, biomass, hydro, solar, wind, and ocean wave energy. In
particular, the government put emphasis on biomass energy development to replace gasoline, in
the form of bio fuel and biomass power plant. It is targeted that by 2019 there are 2,872 MW of

biomass power plant, both on and off grid.

1-3) Development target and current condition

According to Ministry of Energy and Mineral Resources statistics 2015, biomass energy
potential in Indonesia is estimated to be 32,654 MW. However according to 2014 data, biomass
power plant installed capacity was only 1,717 MW (On-grid: 90.5SMW, Off-grid: 1,626 MW) in
2013, or only 5% of the estimated potential.
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Points worth noting are that growth target and actual development of biomass power plant. The

target in 2015 is 1,892 MW, or a huge increase of 154 MW from 2014 installed capacity of 1,740

MW. In comparison there were only 23 MW of new biomass power plant capacity installed

between 2013 and 2014. There is a need to increase the installed capacity in 2014-2015 period by
7 folds compared to 2013-2014 period.

1-4) Biomass power plant potential

Among biomass energy source, palm oil industry offers the highest potential with 38% of total

biomass energy potential (12,654 MW). However, the installed capacity of palm oil based power

plant is only 518 MW, or only 4% of the potential.

Summary Table2 Biomass Power Plant Potential by Source

Biomass | Sumatra | Kalimantan Java} LR Sulawesi | Maluku | Papua | Total Rate
Bali Tenggara
Palm Oil 8,812 3,384 60 0 323 0 75| 12,654 | 38.8%
Sugarcane 399 854 0 42 0 0 1,295 4.0%
Rubber 1,918 862 0 0 0 0 0 2,780 8.5%
Coconut 53 10 37 7 38 19 14 178 0.5%
Rice Paddy 2,255 642 5,353 405 1,111 22 20 9,808 | 30.0%
Corn 408 30 954 85 251 4 1 1,733 5.3%
Cassava 110 7 120 18 12 2 1 270 0.8%
Wood 1,212 44 14 19 21 4 21 1,335 4.1%
Livestock 96 16 296 53 65 5 4 535 1.6%
%z‘sltf‘pal 326 66 | 1,527 48 74 11 14| 2,066| 63%
Total 15,589 5,061 9,215 635 1,937 67 150 | 32,654 | 100%

(Source : New, Renewable Energy, and Energy Conservation Division, Ministry of Energy and

Mineral Resources statistics 2015)

1-5) Empty Fruit Bunch (EFB)

Indonesia is the largest palm oil producer in the world. EFB is discharged during the process
crude palm oil production process in the factory. In the past, EFB was usually burned openly in
the plantation area. However, this practice has been prohibited through air pollution regulation.
Other difficulties with regards to EFB include high moisture content (60%) which make it is easy
to decay and expensive transportation cost due to water content. Due to these difficulties, palm
oil producer usually leave the EFB lying near the factory area. Only about 20%-30% of EFB is
utilized as raw material for cushion, compost, etc, while the remaining 70%-80% is disposed near
factory area. The disposed EFB will cause smell and produce methane gas as it decays. In order
to prevent the decay problems come factories impose rule to prohibit piling up EFB. However,

this method is not effective as it requires vast land area due to the large volume of EFB discharge

every day.
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1-6) Discharged EFB volume

There is no official data of EFB volume in Indonesia, so EFB volume is estimated using CPO
production volume. It is estimated that 34 million tons of EFB is produced every year in
Indonesia. Assuming that 70% of the EFB unutilized, there is 24 million tons of EFB disposed
without treatment.

This feasibility study explore the potential to turn EFB, the hidden biomass energy potential

from palm oil industry, into biomass pellet fuel to increase renewable energy supply in Indonesia.

Chapter 2. Characteristics of the Proposed Technology

The proposed technology is SNYG Extruder (SE), developed by Shinyo Engineering. SE can
compress and solidify the material put into, and turn it into solid fuel. The main specialty of the
technology is the ability to solidify material with high moisture content. Typically, pelletizing
machines require the material to be dried until the moisture level reach 10%-15% before putting into
the machines. However, SE can solidify material even when the moisture level is as high as 45%. On
this study, it is hoped that SE specialty to solidify high moisture material can be utilized to turn EFB
to become EFB fuel pellet.

Bk skt Fay B X

SNYG Extruder
R ERERR R (SE) 48

Summary Figure3  SNYG Extruder
(Source : JICA Study Team)

Chapter 3. Results of Feasibility Study regarding utilization of the
technology for ODA project

The team conducted survey to determine the feasibility and compatibility of the technology
in the target country, through EFB solidifying experiment as well as site visit activities to

Japan.
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3-1) EFB Solidifying experiment
(1) Purpose of the experiment
SE has never been used for EFB before. Thus, the team conducted experiment in Center for
Innovation, Indonesian Institute of Sciences (LIPI) Bogor in order to test whether SE can
actually solidify EFB.
Main purpose:
a) To test whether EFB (only) put into SE can solidify, including machine setting and
required mixture.
b) To test whether EFB mixed binder put into SE can solidify, including machine setting

and required mixture.

(2) Result

There were total 73 test during the experiment conducted in November 2015, February 2016,
and June 2016. The experiments test various conditions for pelletizing, such as using only EFB
as well as mixing EFB with cassava pulp as binder, using shredded EFB as well as non-
shredded EFB, changing nozzle types, etc. The result is that EFB mixed with cassava pulp can
solidify perfectly. Below is laboratory test result when EFB is mixed with cassava pulp.

During the experiments, the team could not manage to solidify EFB perfectly if no binder is

mixed.
Summary Table 3 EFB Pellet content
Raw material Calorific value Moisture Ash | Chlorine | Sulphur | Nitrogen | Potassium
(cal/g) content
Min max % % % % % %
EFB+ 4550 4960 21.6 5.06 0.19 0.01 1.24 0.40
Cassava pulp

(Source : JICA Study team)

@35 mm EFB Pellet @65 mm EFBPellet

(Source : JICA Study team)




3-2) Site Visit Program to Japan

The purpose of site visit program to Japan is to further understand the usage of SE in Japan,

and to recognize the possibility of pellet manufacturing business in Japan. The participant was

Mr Hakim Bako from PT Perkebunan Nusantara II (PTPNII)

The main activities were visit to SE production facility, visit to factories that utilize SE for

producing pellet, and visit to biomass power plant. By visiting plants that utilize EFB to turn

waste into fuel pellet, PTPNII could understand the potential business from SE and EFB pellet.

In particular, to use the EFB pellet produced for own factory boiler, and to sell the Palm Kernel

Shell (PKS) externally. Otherwise the EFB pellet can be sold to external users.

3-3) Survey of demand for the technology in the country

The team targeted palm oil factories as the main potential user of SE. However, it is also

important to survey the potential users of EFB pellet, because without EFB pellet users, there is

no incentive for palm oil factories to invest in SE.

Below are the three key points of the survey:

(1) Potential of utilizing SE to process EFB by Palm Oil Factories

In this feasibility study, the team interviewed several palm oil factories to understand how

the EFB is processed and utilized, as well as how much EFB is left unutilized. Some ways to

utilize EFB include using it as compost in the company plantation and burning it directly as

fuel by other factories (such as brick factories). However, many factories do not have the

means to utilize the EFB and are struggling to dispose it. They are looking for an effective

way to deal with disposing EFB.

Summary Table 4 EFB utilization in Palm Oil Factories

Company EFB utilization condition
name

PT Socfindo EFB is shredded and mixed with ash from boiler (the bolier uses PKS and fiber as fuel) to
be used as compost in the company’s own plantation.

PT Hijau 15%-30% of the EFB is used as fuel to factory boiler, while the remaining is used as
compost in the company’s own plantation.

PTPN VIII Only 55% of the EFB is used as compost in the plantation, while the remaining 45% (1,350
ton / month) is unutilized and disposed in the factory area. The main reasons why not all
EFB can be used as compost:
1. There are still some % of oil remaining in EFB
2. During rainy season, it is difficult to transport EFB to the plantation area.

PTPN 0] Near Pagar Merbau factory there are around 300 brick factories to which PTPN2 sell its

EFB to be used as fuel.
However there is no brick factories nearby Kuala Sawit factory to sell its EFB, thus there
is a problem in disposing EFB in Kuala Sawit factory.

(Source : JICA Study Team based on interviews)
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The team realized that the ability to utilize EFB depends on whether there is a sufficient
plantation area nearby and whether there is other industry that can use EFB as fuel. There is a
potential to utilize SE in factories that cannot find effective way to utilize EFB as compost or

cannot find nearby factories to sell the EFB, thus having problem in disposing EFB.

(2) Benefit of producing and selling EFB pellet
Another point of the survey is to see whether there is a financial benefit from utilizing SE
to turn EFB into fuel pellet and sell it for profit. If there is a clear benefit to utilize SE, even
palm oil factories that currently do not have problem utilizing EFB can also consider using SE
in order to increase revenue and profitability.
Below is profit and loss simulation of production and sales of EFB Pellet using SE200 and
SE400

Summary Table5 Simulation of utilizing SE to produce and sell EFB Pellet

(SE200)
Item Value Assumption
< Profit and Loss >
A:Revenue 5,040 Mill IDR
EFB pellet price 700IDR/kg | Same price as PKS
Production volume 7,200t/year | Assuming SE200
B:Cost of goods sold 600 Mill IDR
EFB 400 Mill IDR | 50IDR/kgx8,000t
Binder 200 Mill IDR | Assuming 5% cassava
C=A-B: Gross profit 4,440 Mill IDR
D:Operation cost 2,022 Mill IDR
Wages / salary 192 Mill IDR | 4MillionIDR/person/monthx4person  x12
month
Electricity 1,740 Mill IDR | 1,450IDR/kwhx1,200,000kwh
Maintenance 90 Mill IDR | Periodic replacement every 3 years
E=C-D: Operating profit 2,418 Mill IDR
<Investment >
F : Investment value 9,375 Mill IDR
Price of SE 6,875 Mill IDR | SE200 : 55Million Yen
Shredder 2,500 Mill IDR | 20Million yen
Others 300 Mill IDR | Construction cost, etc
G=F/E : Payback period 4.0years
(SE400)
Item Value Assumption
< Profit and Loss >
A:Revenue 10,080 Mill IDR
EFB pellet price 700IDR/kg | Same price as PKS
Production volume 14,400t/year | Assuming SE400
B:Cost of goods sold 1,200 Mill IDR
EFB 800 Mill IDR | 50IDR/kgx16,000t
Binder 400 Mill IDR | Assuming 5% cassava
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C=A-B: Gross profit 8,880 Mill IDR
D:Operation cost 3,762 Mill IDR
Wages / salary 192 Mill IDR | 4MillionIDR/person/monthx4person  x12
month
Electricity 3,480 Mill IDR | 1,450IDR/kwhx1,200,000kwh
Maintenance 90 Mill IDR | Periodic replacement every 3 years
E=C-D: Operating profit 5,118 Mill IDR
<Investment >

F : Investment value

13,125 Mill IDR

Price of SE 8,750 Mill IDR | SE400 : 70 Million Yen
Shredder 4,375 Mill IDR | 35 Million yen
Others 500 Mill IDR | Construction cost, etc

G=F/E : Payback period

2.7 years

[Reference| refers to the main report (Source : JICA Study Team)

(3) EFB pellet potential user

The team surveyed seven industries that can potentially become end user of EFB pellet,

which are cement factory, pulp & paper factory, sugar factory, salt factory steel factory, glass

& ceramic factory, and biomass power plant.

The result shows that there is a high potential to sell EFB pellet to sugar factory, cement

factory, pulp & paper factory, and biomass power plant, by adjusting to each industry’s

specific needs.

On the other hand, there is low potential to sell to steel factory, salt factory, and glass &

ceramic factory because these industries do not use fuel in solid form (mainly using natural

gas and oil) for production process.

Summary Table 6 EFB Pellet User Potential
Industry Potential Reason Condition
a Cement Medium | Already using biomass energy Pellet hardness (Hard
source. Groove Index : 45 and
Aiming to increase the ratio of above)
alternative energy in production | Competitive price (with coal)
process
b Pulp&paper Medium | Using EFB as fuel, but cannot use | Reduction of Potassium
too much due to potassium content
content.
Aiming to increase the ratio of
alternative energy in production
process
¢ Sugar High Using coal as fuel, but also use Smaller size (below 5 mm)
some shredded EFB Competitive price (with coal)
d Steel Low Using gas and electricity from
PLN as main source of energy.
Cannot use solid form of fuel.
e Salt Low Using gas and electricity from
PLN as main source of energy.
Cannot use solid form of fuel.
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f Glass&ceramic Low Using gas and electricity from
PLN as main source of energy.
Cannot use solid form of fuel.
g Biomass power | Medium | Using EFB as fuel, but cannot use | Reduction of Potassium

plant

too much due to Potassium
content.

content

(Source : JICA Study Team based on interviews)

Below are some conclusions with regards to EFB pellet content, form, price, etc. from

surveying potential end users.

a) Content

The calorific content of EFB pellet tested is 4,550-4,960 kcal. This is equal or higher

than typical PKS calorific value of 4,500, which is the main source of biomass energy

widely used at the moment. However, the high moisture content means a less efficient

burning compared to PKS, which result in possibly lower selling price of EFB pellet

compared to PKS.

Potassium and Chlorine content will become major impediment in spreading the use of

EFB pellet in Indonesia. EFB pellet produced using SE has 0.19% Chlorine and 0.4%

Potassium content. These contents will prevent the use of EFB pellet because when it is

burnt in boiler, it will stick to the boiler tube, inducing corrosion, and reducing the

burning efficiency. However, this problem does not apply to all boilers, as from the

interviews some factories (sugar factories, some palm oil factories) does not show any

concern regarding this problem. Depending on materials used in boiler tube, interior

temperature of the boiler, water supply to the tube, and so on the problem might not

occur. The team also takes into account the potential to sell EFB pellet to factories that

possess boilers that can handle potassium and chlorine content.

b) EFB Pellet Selling Price

The team surveyed whether it is feasible to set EFB pellet price comparable to PKS

price. Currently, PKS price is 500-800 IDR/kg (excluding transportation cost). In

comparison, currently utilized EFB price (in sugar factory, and so on) ranges from free to

100 IDR/kg. The main reason for the low price is the high moisture content of EFB that

result in less efficient burning, as well as potassium and chlorine content. Thus, there is a

need to improve EFB pellet in order to be able to sell the pellet at PKS price. The

improvements are to conduct further research to target industries that utilize boiler that

can handle potassium and chlorine content, as well as developing a method to reduce

potassium and chlorine content in EFB.
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c¢) Form/ shape of EFB pellet
Other than content, the shape of EFB pellet also matters. During the interview with
potential end users, it is revealed that many end users require pellet that is smaller in size
compared to EFB pellet produced by SE. However, due to difficulty for SE to adjust to
smaller size, one possible improvement is to reduce thickness rather than diameter of the

pellet in order to reduce the weight.

d) Amount of Supply
Initially the team assumed that end users require a stable supply of EFB pellet as one
condition to purchase. However, from the interviews it is revealed that stable supply is
not much of an issue, and that many end users are able to purchase EFB pellet (and other

biomass fuel) irregularly depending on availability.

Chapter 4. Proposed ODA Project

The proposed ODA project is to utilize SE in palm oil factory with unutilized EFB, and to produce
EFB pellet that has comparable calorific value as low grade coal, and ultimately to stably supply
renewable energy in Indonesia.

Using this project as an example, the team tries to develop market as well as build supply chain
model for EFB pellet. The aim is to spread the use of EFB pellet as alternative biomass fuel, since
PKS and fiber have been widely used. Through this project, it is also expected that the palm oil
factory can boost its renewable energy development, increase renewable energy supply, and

eventually contribute to the national energy policy target.

(1) Candidate Counterpart

The candidate counterpart is PT Perkebunan Nusantara [1 (PTPN VIII), which is one of the
state owned plantation companies in Indonesia. There are total of 14 PTPNs in Indonesia, and
PTPNVIII is overseeing plantation business in west Java and Banten provinces, with
headquarter in Bandung city.

Even though PTPNVIII is considered small compared to other PTPN in terms of palm oil
production capacity, many of the possible end users of EFB pellet, namely cement factory,
paper factory, and sugar factory are located in Java Island. Therefore, it is suitable for EFB

pellet business model development.



(2) Candidate project site : Palm oil factory in Bogor, West Java, owned by PTPNVIII.

(3) EFB condition in Bogor Factory
The factory is operating at 20 hours per day, with maximum capacity of 600 ton FFB per
day (30 ton/hour x 20 hours/day). Assuming that EFB volume discharged is 20%-23% of FFB
volume, there is 120-138 ton of EFB discharged per day, or equal to 36,000 ton per year.
From the total discharged EFB, 55% is sent back to plantation to be used as compost, either
shredded or not shredded. The remaining 45% is not utilized, and is left to decay in the
factory area. In addition, the cost to transport EFB to plantation for composting is around 400-

500 million yen per year.

(4) Required equipment and infrastructure for EFB pellet production
Below are the required equipment for producing EFB pellet using SE. Together, they will
be called EFB pellet production system.
a) Empty Bunch Press and shredder, to cut EFB to small size for pelletizing
b) Belt conveyor 1, to transport shredded EFB to SE.
¢) SE, to pelletize the EFB.

The system also requires electricity to operate. The total electricity required depends on

production volume and SE types.

Feeder

1Shredder
?\ Belt conveyor 1

. —|Q| I ‘\: lolr"l’ |%
Belt conveyor 2 SE90 B \
| Py Moo | N J

< 1 4400 Ca 1 5000 e

4000

L 1848

1877, %

Summary Figure4 EFB Pellet production system
(Source : JICA Study Team)
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Summary table 7 Overview of Proposed ODA Project

Overview
Project Name | Verification survey of EFB biomass fuel production and utilization
Goal 1) To utilize EFB in PTPNVIII Bogor factory, produce EFB pellet using SE, sell
the EFB pellet to end users, and demonstrate that EFB pellet can be effectively
used as alternative biomass fuel.
2) To develop EFB pellet business model in PTPN and to demonstrate to palm
oil industry the benefit of utilizing SE to produce EFB pellet.
3) To pioneer EFB pellet market development, develop EFB pellet value chain,
and to promote the development of new biomass fuel in palm oil industry.
Expected 1) Contribute to increased ratio of renewable energy supply by palm oil industry.
result 2) Reduced the disposed EFB problems that has long issue in palm oil factories
due to environmental pollution associated with it.
Ap;l;rommate 99,391,000 Yen (including tax)
udget
Counterpart | PT Perkebunan Nusantra PTPNVIII
Site Bogor Palm Oil Factory owned by PTPNVIII
Project Activity 1 : SE90 installation
Overview

1-1) Shipping SE90 from Japan to Indonesia and installation inside
PTPNVIII Bogor Factory.
1-2) Technology transfer regarding operation and maintenance of SE90
from SNYG engineers to PTPNVIII staff.
Activity 2 : EFB pellet production planning and knowledge transfer
2-1) EFB pellet production to be done by PTPNVIII staff. Knowledge
transfer on how to produce EFB pellet to PTPNVIIL, including raw
material formulation, quality control, etc.
2-2) Development of EFB pellet production planning to achieve stable
supply to meet demand by end user.
2-3) Identification of partner for maintenance SE90.
Activity 3:Revenue and cost planning for EFB production
3-1) survey and planning for EFB pellet production volume, selling price,
and production cost.
3-2) EFB pellet production and sale trial, evaluation of the trial, and
planning revision based on the evaluation.
Activity 4:EFB pellet commercial production and sales planning
4-1) Identification of end-user for the EFB pellet that agrees on the
planned production volume and price.
4-2) Supply chain and logistics planning, including transport method,
frequency of delivery, etc.
Activity 5 : EFB pellet commercial production and sales execution

5-1) Calculation of EFB volume in the factory as raw material.
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5-2) Calculation of EFB volume produced and sold, identification of
supply demand gap, and planning measures to address the gap.
Activity 6 : Workshop/seminar to socialize the result of the project
6-1) Conduct workshop to private sector, including palm oil companies,

machinery distributor, etc.

6-2) Conduct workshop to public sector

(Source : JICA Study Team)

(5) Result of the project to Development issue

a) EFB volume reduction in the factory area through EFB pellet production

Indonesia energy policy stated that reduction of fossil fuel energy and development of
new and renewable energy. With the installation of SE90 in the factory, it can produce 0.5
ton of EFB pellet per hour. Assuming that SE90 operates for 20 hours per day and 25 days a
month, EFB pellet production reach 3,000 ton per year. In addition, to produce the above
EFB pellet, it will utilize 3,6000 ton of EFB per year, or equal to around 22% of yearly
unutilized EFB in Bogor factory.

b) Utilization of alternative fuel to reduce fossil fuel consumption

The EFB pellet produced can be used as alternative fuel to fossil fuel such as coal,
leading to reduction of coal and increased of alternative fuel consumption. With calorific
value of around 4,000 kcal/kg, 3,000 ton EFB pellet produced can reduce the consumption
of 6,000 kcal/kg coal by 2,000 ton per year.
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