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1.1 Fzr~vAEBEopEHE

(1) F = v~ A Bo—AED

Frxr~A BTN a s nbdb~K T20km DALEIZSH D & A ALEE KR DHB
TThHY, BELOEHE LTI DRT LIHER TS, LA P E i mE o
hichy) . FooS— B SR SU— B Z—JIR A—7K
VY= VREBEL, vy~ — LOEBEAT D, TS A LAEHRE S X
— OEETICHY, WH (6 A~10 H) i (11 A~4 A) BEKRE LT
Bo 3~5 ANELE, AR TIIRIRN 40CE A5 H b5 5,

T =~ A ROmEAE 20,10Tm2 TH D, 2018 4 12 AIZBITHF =~ A I
DANRIT 168 TAZ#BA TR, B TEER AL TH D,

(2) T = v~ A BEORFIRN
FxwAf RO BEBAEEIT. 1,841 (8 3200 JX—YThHOH, XA D
[EPRRAERE (GDP) OF) 1.4%% 505 (2015 4F), 45 1 Ik~ 3 RIEED
WaRZ X 1-1 1279, 3 1 IRFEZEIT 408 {5 7730 /38— THJ 22.2%., & 2 Kk
PEFEIT 174 18 9254 53— THI 9.5%., F 3 IRFEFEIL 1257 E 6216 J1/3—
T68.3%L 7> TND, Fxr~vATIARLBIHT TH L0, BOLEEZT
D& LTS BREEDERNEL o TWD,

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

B The Primary Inductry ®The Secondary Inductry © The Tertiary Inductry

1-1. F=r~A BRORRBAEEREICED LB EXOTE (2015 4F)



1.2 XA BIRDBBEZHRT ZFEHHIRT &

& A EEE, T8 11 E S FE LRI REE ) GHEH 2012~2016
) ITBWT, TAF - AIETHEBIEE X - @22 0ER ) 2 AL
. HIRAM OB 0% A A KINEIRIE R O 120 DRI OMES . FF
ELTORI v ayEEDTND, iR ORRESCBREIHE O U 1 72 ki
L LT, ARG TN A EH Y 5 - ORI L BB OE AN THH SR
TWo, MEICIE, TBEST CRgAR R, (MR, (R 7
INTHEAL BT N ZHBIC, B0 X REEAT ST 5,

® GHG HEHHED KX WEEEDIKRF LI T =5t o

® MRFZTHEICLIVAFNIARD LS BRBORORLE L

® ATVT 4 v IIEEMNY YA I I, FEHbs b ma - v
HARNYTNVEG L ORRZBE L, 2 a=7 ¢ LEXOIFOMRLE

ZOFEO Y & T34 (Ministry of industry LT MOI EFr9° %) OFEfE
Tz WT, TR (Department of industrial Works, LL T DIW & #R-d°
%) MOZ A TMH#AE (Industrial Estate Authority of Thailand, LA
IEAT L3 5) BHRLE7RD, ZAR2ETI00HD =23 - A XX NUT
WA BRELT, 5% 5~10FENT CTHEEaI a2 =T 4 LOFDO LN
7o BRIER A T MM TR A T LT\ 5,

A TIEA%, ENTOZ VX —{HE®EN 2030 £ F TITHEHETLH 2 &0
FHI SN THWAH(FRER), FiC TEOndustry) 08 TO T 1L X —JHEENES
BHINT 5 Z ENRIAENTEY ., 2030 £ 5 TIEFESEFICEBIT 5 %L ¥
—VHEBIIY A BEROBEEBEDOR 41%% 55 & FHISI TV,
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1-2. AACBIL= L F—HEREL

INEZIT TR/ F—41X, 2011 42 [Thailand 20-Year Energy
Efficiency Development Plan(2011-2030)(EEDP) | % %K E L. 2011 £ 5 2030
EOMIC GDP 721 @I*/Vv*\i“*‘?ﬁ%ﬁﬁﬁ% 25% I 5 2k B AR & B E

L7z, =0 HEERIC . [ZZE(Transport) |, rI%(Industry)J\ e Sec
¥ « £ (Commercial Bulldmg and Residential)] &V9 3% BIFrE=T

I F— %%ﬁ?éykﬂﬁﬁéﬂf%U\ﬁ%%i&%ﬁW@éiX%%L
BELIIEEITH D,

Fo. AABUNIL, [REZERIKE LT, REEE~ XA MURLEFE
§M#% (National Strategy on Climate Change Management B.E. 2551-2555) |
% 2008 TR E L., 2012 FIZHEL TWDH, S HIZ, 2012 Fi2ix, X1 [H
SMEEE ~ A % —7F o (Thailand Climate Change Master Plan 2012-
2050) |#HE L, GHG HeHH &I X OHEHIROfER 28 U T, £ rlie/e 58
ZRET D HE ARSI TV D,



1.3 Fx A REIAMTOHHBER

AT ALIINTH R F = >~ A B & ORI ThikE &2 TE T 2 BREW i ik
SEEINDLHDOTH S, LIINTHIE 2000 4Ei ESCAP O X #E1c L 54L7L
WA =TT 4T« 2y NT—TEHBEL, X2y NT—Z7ZSNT 5 19 »

[, 173 #BHicxt L CBREm CORREAZ SR L TWAHNR, T~ A B hb
FTF o~ A RN Ry hT—27 OEEHH & L ThiA RIEENCS L T
W5, WEHIE, Xy NU—27 TOEEBNCMR ., F =~ TTOMED BIRK
Tk B AR i g2 0l U AL UM i CoOEMPHEIZSMN(2009 4F),  F 7=dbJuiids
5 3R IGENEME B O 7= D DFEFFE 2 IkiET 5 (2010 )7 Eli# i T ol
HBMREERD T e, 205 E b d Y, 2011 FiZALUNTH 2R L7z ey ¥
Yoo =D~y XA EBRERKE S IETH RIS LT, M L D ahskER
T ERRE IR DIREN DV . BUIFICTHIM & ITHRETZ21T-> Tz, 2016 4E 8
HEX O, JEIUNF & F o~ A R E ORT 25| X kT Tl /W E Rt
OEGENE TV, F = o~ BEEGHERES LN T 2362017 4 1 AR
B4y - FRTREHESE ) ALIUNTI A SITERE N T = o~ A IRFHRI(2017 48 3
H) EBGIITEHRE LV EIRIE Uik c ERER, BEH O EREICE
ST 5,

Fx A BT, RRFERAESOEIUC T T, BEYEFH LA TRV
X —DOEEFHERRICTI2H IV EERT I LEZHIBEL WS, £D
BTN T T 2 ik & <, AL bafEEO—R L
LTCHHEA~Y— R T 4 ORBREDORINEF 5B L, R ALIuN i EZER
BT DENEM - e OB L, ULCTREDRET A EER L7z E L
TW5b,

F7o, ALTUNTHIX 2014 4R12 2 O 1RE ALIUNT & & 1 A TR
(DIW) MK ONIRPC tHOB DO W /17 E L ONF A TEMMA (TEAT) & D
DO IRE) ik, =2 A XA NI TAX T UOERBUCHIT T, 749
VIRAERLNI, ZRAAFXF IRV A R, BEEYT AR TA N, KR T A
NDH Y ORREEE U TE = R OMIR BT IR B O &R S v iR
FE, S DI TEMMPNOERO TN EET 2 Z L1 X B IRKRF Lo mTREM:
DWEIEZIT-> CTE 72, BFHTY - Tk, TEMMAEEZED TICM IZ
AT 23S 2B L, JCMICELDH HMEEALII LI- FCHEL b
DI E . RANIEEZHGE L CE T, ZO200REBIISELAYTHD
B, XA L¥EETYS R (DIW) hoidmaf XA NI TAE g Taye)
e 2 Bho 15 BIZIAF TOL FHERH O . AL & =
BEZITTEY, RREOERE K OHBEOILK D7D DEREZER L TWDH L
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2.1 BEROBE

2015 4= 12 HIZ 7 T > AD /3 2844 C R S 472 [ERE KU 28 B kA S0 26
21 [EfFIESFE (COP21) ([ZIXETOENBEML, 2020 FELUED A THE
BhH) 72 AR B et R DIERI Rt T H 5 8 BE DN ERIR S iz, RUBET
1%, HiIEROKIE LR 2 MR RT2CE Y BIER<IA, 512
L CKIINZIN R DT O DB N 28R 2 2 &3 8 b, BRFEIZmIT 72 B
FOMENRD SN TW5D, £72 COP21 TiE, #liz2 & iedEEFE A0 TH)
ERITAHZ L. T L TRTOIBFER EHEOMM T ALK o
BNEEA L, TORT—VT v T EZHWETH I ENRE SN, #iiEt
DRRE DR T X ZDIFENOLTHY . Z ODADBEELTWS, R OL
THIEAE D 2 % % 5 28 MEIc, AN ORI EHEBEFEL, Z0FEEIX
2050 FFITIL T0%ICE THEMNT 5 & FRHRINTWVWD, F72 2006 F-HF R THER
® CO2 HEHED T0% L, ERE TN OHEH SN TN D EHEESILTE D, #L
T A ZUEE B OFEFNC R 7= T HRENIRE <, BT T 2 [ ELEE R
D FIp N, BEDEN APEHEOHRS, RV HED BHIEZER D=9
HHELER-oTWD,

U bEDRZEE 2, AFEETIE, RRFASERICET 285 - 2 v
HEEAFTHATINT ETF =~ RN H A T34 1355 (Department
of Industrial Works: DIW) 72 6 ONZ # o T M HIAFE: (Industrial Estate
Authority Thailand:IEAT) OE#ED G & KIRFASOFEBUZE = H /LT —
FLJR CO2 DPEHHIIC b ET 5, BRER B S 2T LK OVE = 1 s D
Bt Wi 2 A~ A& LfbaBEoRE7n o =7 NIt
kD, JCM 7 LYy MERIZ SN D RBIUEO RS & Hig L=l iE 8
EEET D, £l-. HEEHOEABEL T, Tz~ BRoNcy 1A L
¥EE TR (DIW), ¥ A TEMMAE TEAT) (ZRE# 9 25 T OKR
FAEDHEICMIT RRNIBERICVET A2 HEET b LT 5,
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2.2 XNEHEHELBEABIN

(1) X558
AEFEOISEEETIL, BE 2FEMOZ A BB T HIEE R 2B * 2 .
LIFD 2 oZdulsb Uizifshz 30 L7z,

D BRYILR A S A T 5 OV = XM 0 — I + B 2D AR b O L AR
FRZ 0= s koAl HIED)

5

BREERCERIAZI S AT A, iR HHICE A UG W@ o @ ghRE — x
HEER O K oL [F R AR O BN R ARA T —DEAR EEXKY, JCM 7 LYy
NEFIZ O/ N DRI OIS Bfs Lo i&IEE 2 5hE L 7=,

@ Mgk B A A~ A& LIk oRETn o =7 S OAIHTES

ZIE TOFE TR L TE o FEESO BARIZmT T, %% 1
~RA&EHLE LT, JCM 7 LYy NERIZORN L RIEOEKRELZHE LT
FRATEEN 2 FhE L 7=,

HARRY 2 EBNAIL, R 2-1ITRTHY TH D,
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2.3 RiElEH|
A OFPA RS % 2-1 17T

IEAT(5-f TEEHAT)

. NTT=—%
FIRAR | Ao Al s T
DIW(54 TR&ETIHE) TR \FEE@E—V>1UU”$ EEMFPR

T SR )\t

S— 20184 : ICM{EEBIS LI T+ — s |

EH . RRRENSESATARUVEAISRO—IERE-BHE

EE2: MR/ AVAERDELE(EERRORETOS T ol

REORFEAREI DS T2 ORISR
Dfres LRI Sl UIRIRACRRIA5A S A7 LDF A
DALHERO—RE . SYERHOLRAAR TS TI MR

HiER)
O F/ A AT ZPLOER LT O T MR,

(2 |1 STRTHCHIZE | [eEFLOITECS | [eXMBIREIEPA
mﬁn' e Pé Q L) =R ) S EIRRELT/C paEEAEREL | | MEfTLAC AR %

X (8 ELAMB0 AR {ARADH Al crIeEme | | Eemssss s
i T - -] w I| 41‘-, JTIRFOHEHR HH2EHRTEI0 S0 AR BT/ AR
Sasarn o ow® w9l 0P J171 ABI5I0512h H5/051h

4 2-1 FAA o FE A

KIEFEIL, BRRBESTERD /) U D 2G4 A0 LARR A
SEBUANTTIRERRICH DT = o~ A B TIEAT (¥ 1 LHEHIHA
). DIW (Z A THRETHR) O#EfgOL & JCM i ( 0 he
PERE 21T -7,

BTN, BEN F=r~A R IEAT (¥ TEMNHIAAE) . DIW
(A TRETHR) (3, #liEEE, WO EI S < 2k, £
7o, BEEE . Z A EROBEET R EOITBHER & OFE - W - T
IREDBE T AT T

NTT 7 — Z #EMIEAT L. SIEE O A R~ & OEERHHS, B
Bt mEFEERE. CO2 PJEHIHIBEHISE 21T\ AN R~DIRE, BT
U2 72179, RIS UT, HirofEfingt & LTS MEA —0 —
& D, JCM BB S K H GBI AT 72 33RF bIT o 7o,
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X 2-2. HEAT v

A XIS NiaE DFEEIH T2 > Tk, AT & T = o~ o R & OFf i
BEDBREE 275 L= AR 248/, IEAT - DIW 726 0OfE . 7213, B
TIZEAEETHRA > FEIZTE Y, CO2 PEHHI D FIHEME D @ sk &
DOFEE X -7,

BUROZWr Cix, BIHFIERF OGS ZIEH L, BEEE T U 72170,
A XGRS E M L CW D E e =— X &2l L7z,

SR RO TIZ, 20TV U IiERESL LIC, ERARETHD &%
R DB TARR, BRI OEN, RFEHERE CO2 HEHHIHG) R %
ZRRET LTz,

R, T4 Ay a TR, KOS HE L REE oG 2170,
ELRDLER -HEOe TV T SHBOEDTFIZTONTIHE L,
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3.1 HiAEZEDELED

A TIERE 5 mOTLHY

3-1-1 127”7,

HAR]

EBRE

# 3-1-1 AMEEOHHHESEDE L

EEIARY Y

HEZEm L, AMEEOEHEZE LD bDER

SHEEF

6/18

6/21

%—EBk
AE

- B4 T XM (EAT) 3/ TEETIER

(DIW) [ZXL. REEDEFA S DHRAZET

L. BODEEER.

- JCM EXDEHEFIREMEDHLEXZEREL.

M- RIWELEELL T, Energy Absolute #t
(EA £t) & Sahaviriya Steel Industries (SSI#t)
D2 1tE=FHEL -,

- MREAZEICRL, JCM HEHBEBED

BHEERMTERRTEMIIOLWTERR#Z

f1o1=,

A4 TEHM AT
(IEAT)
BAITEEATIHER
(DIW)

Energy Absolute %t
(EA $1)

Sahaviriya Steel
Industries (SSI#t)

%

8/20

8/28

EZ[EIRHh

- EA AR F EMEX THAF Y FIoH AR

[CEHREL. ERXRMBERELT,

- EA A BRFEF EH X D Blue Tech City D[

DI F7EHBLT =, F1-. @ AR REA T O
BRMLGRAT D 1—)LIZ DV TERLT-.

- [IEAT @ SA KAEO T¥Mth (/\>av i 4 B

FEE) DRIGZEREL-, BERADERIC
DNWTERTIEREIC. BEREREREVR
TL. BLU EIRERO—IERE-SHE
BEOLRFMADAEEEICOVWTERK M
EMmLT=,

Energy Absolute %t
(EA #t)
FyFoHAE
FATRELER
(DIW)

Sahaviriya Steel
Industries (SSI #t)
24 TEMEMANFE
(IEAT)
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E=ER:
W

EEIARY Y

- EARLICEARL . TR TR0 . BFER AT ERASIK

RO R a— ILEFERL-.

- 4 T ¥R /3%t (IEAT) IZEARIL . SA KAEO

TEMMDINR, R 71— ILFEHERELT=,

- BRHEESE T IIL—T DO ITHIZEHARBEL.

JCM R fE#HBIEEDOBEICDLNTIHEAL
fzo AT IL—TDEAITIHIZHNT, JCM K
EHMEEOBATREMEICOVNTEREE
L=,

Energy Absolute %t
(EA £1)
A4 TEF A%
(IEAT)
UBON POWER #t
AR EFRSH
JN—T1t

F

12/20

12/21

EmERH
AE

- JCM RFEHBEXOERDELEFERT

35 Sahaviriya Steel Industries (SSI #t).
UBON POWER #1123 L T, KERFBFEEIZHE
THBAREREEBICHHREL., EEFREES &
. JCM EREFHBEEDEHLICOLTH
E={ Oyl

Sahaviriya Steel
Industries (SSI #t)

UBON POWER #t

2/13

2/15

EEERH:
W

AL TEETIERDW) & SRBBHELT.

WA EEZTHEL T EZREL,

- AL A DEEEDDIKFEDH o=/ 3

T—BAGHRL. dL i DB & R HE TS
B9 5/ TR EDBN. JCM EiE
HWENEEDHALERNGERRBRMIZD
WCTERXMET T,

- JUBT)—EBnE, RIRO P REEGER S

ESas A, BRMIC JCM BHEDRTEEED
HAERMFICONTEREREML =,

BAIXRETER
(DIW)
JoRJ1)—8

F

FERO 5 [N K STEMTIE. BRI JCM OBREMBIEE IO N H R

RSB 21TV K 3-1-2 1" JCM

AR BN F 2RI D rTREME DS E

EHIWT L7285 o 7 BIEICOWTHEANICHEZ ERTE 2, KETIE, &
AR HEOWBEANRICOWTIET S0 T 5,
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K 3-1-2 AR Wk & b L 7 (B S

ERDE

\[0)

BrEIOS IR

O RERBERER AATEREAMES | FIERIREAMICE T, RERERR
BYATLR 1 | %t (IEAT) BURATLEA, BLU., SXEHIZZD
VA ISR —EEE
D—iEH=E- , | Eneray Absolute MR IXABAOEMTISICE TS5
=D 1t WEREMEREEZEENEA
HEFART ARMHEES | RMAREEOERTIHZEITRELH
ACIVDRl | 3 | #HL—T BUATLOEHERBO—FEEA
HIEE

A IR HMTIHZITHITHERRBE NI TR
N #FATOD I

@ ﬁf;’fq/::::_b . AT LT Eﬂ?t;“zbl%(:?ﬁﬁ'é’ﬁﬁﬁél 1
P A AT FRRABHOFATOO Ik s
wETOocs | 6 Sahaviriya Steel ﬁiﬁﬂﬂﬂl;%l:ﬁ(f%%*iiﬁ#ﬁjﬂQ:
OBIHES) Industries %t B LV, BRRAMIREXE

; UBON POWER | ®IETIHRIF/N\AATRZEALV-aYx
#t Ir—a VP RTLDEA
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32 FE1 :  RIRERERESATLARUVEIABIBRO—IEH

E - BEOERBOXRAMAR IO FORILES

BREEACERAZI@ Y AT AR, Frax H U A LG WAk D mzhRE = %
s O ML RM MBI O EmBRAEA T —DBEALREEZKY, JICM 7 LTy
NMEFFIZHO2 D D BT OS2 B IS LIl & TS S 2 5240 L 7=,

3.2.1 RfF 1: FRILEMAHMIZBITS, RERERERZBEIVATLEA, B
X B0 —FEHE

(1) HENEOME

ALTUNTTIL, A ETERBOT=a « A X2 NI TAET A BREL,
2 A TN (TIEAT : Industrial Estate Authority Thailand) & #5710
REERE LTS, AREX., oW BEKREES <D TH S,

AAEFE T IEAT 2N FHICBR 28D 5 SA KAEO T3 2 %5, BAFRT
RE= R L X —FIABID EV NS0 A 7 v =70, FrakFAMIcEA LS Wi
RO m 2R = 2 A O P FR A O m AR A T —DEF AN &
2V, JCM 7 LYy NERIZORNDHE OS2 His L7 EmE %
Fhti L7z,

SA KAEO T MM, oAU 7T & XA OEEMTIC E L, IEAT 28 %
AERNBENOER - EE L ZitSh, &P ED LN TVD, LIFIC SA
KAEO T MM A K 3-2-1 12, A A—VHEK 3-2-2 1277,

MAP
5a Kaeo Industrial Estate
Special Economic Zone

Prantiifbuli
R e <. | e
\_@:? y i 6 Sz Kaeo's Rural Road Me. 3083
YT i " E‘I between kilometer markers 4+500 end 64200,
v/ o b et Pa Rai sub-district, Aranyagathel distnct,
4 ¥
Sanumiam Chughoenssin Sa Kaeo province,
sbidia y
Li‘j:'m M‘Ill ’J
=
\,J" ] / q}' 2
J' P f.
N o33 ]
. ﬁ -
. LY

3-2-1 SAKAEO T E[{H1oD 7 1l
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5 3-2-2 SAKAEO T Mo A4 A — K

(2) FEL TV DEAHAT O
1) BREALEMRZE S AT A
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download & join
Download the app to locate the bikes nearby.

unlock & go
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park & lock
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Number of PV Modules: 3060 #Z

Number of Inverters: 10

PV Generator Output: 994.5 kWp

Expected Annual Power Generator: 1,439,750kWh

YV V V V
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2) Technology review
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1&2 Chilled water
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[ Partnership for Low Carbon Initiative
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Adopted Project for JCM Subsidy 2018

“Introduction of CNG-Diesel Hybrid Equipment to Public Bus in Semarang”

(Representative Participant :Hokusan Co., Ltd.)

This is the first project in Indonesia as a public transport project of JCM, and also
the first project for public sector.

Cost Diesel

NG

ll 1
Initial Subsidy o
Comversion | | CNG with JCM
cost

R T s
To reduce GHG emissions,
72 diesel buses owned by Trans
Semarang are retrofitted from diesel
engine to CNGé&diesel hybrid engine.

_ Fuel efficiency | Annual Mileage

Large size 25 2.0kmiL Diesel 1,852.060km

Conversion eauioment

Medum size 47 3.5kmil Diesel 3,206 585km

1 year Expected Cﬂzlénissim Reduction
1,870 tCO2/year
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> BREALINULERZZEMRLTEZFIETS. EUE. BRARNCLZRESOS 1Y METE,
Waste Heat Recovery Project

2) Technology review D,
i Steam

A) WHR- Steam gensrator -
flare .-
Stack ./~ Heavy oil heater 1,500 —2,000 kW
P
L]
‘H'Eif-:go% MP 15 bar [ Heater } [ Heater } [ Heater ]
eq
Exchanger & Tank _ Group ~ Zone
Steamn Generator LP 1 bar
RHF Cap. 400 Ton
) Chilled water |
[ [ Absorption Chiller ] system J
B) WHR-ORC (Organic Rankin Cycle)
Stack Eff. : 16-20 %
Eff. : 95 %I U 1.5-2 MW

¥ N

Thermal Oil heat I ORC ( & ‘J

exchanger /

N

RHF —y
1&2 - -
Absorption chiller
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Q Company Name £
» Sugar Mill: Ubon Sugar Co., Ltd. ™~ | j Khemarat District
<. Ubon Ratchathani
« Power Plan: Ubon Power Co., Ltd. { Province
O Project Location

+ Hua Na Sub-District, Khemarat
District, Ubon Ratchathani, Thailand

U Registered Capital
« Each with THB 30 mn
O Sugar Mill Status— Development Phase
« Obtained all licenses required for
sugar mill construction & operation
+ About 10,000 Rais Cane Plantation
O Power Plant Status — Development Phase

« Power Plant: EIA Submission to ONEP
(Office of Natural Resources and
Environmental Policy and Planning)

Source: Presentation material of UBON POWER
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28,000 TCPD Sugar mill with and 65 MW Power-plant

Source: Presentation material of UBON POWER
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Business Model &
Value Chain
L
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Sor. Khemrat ‘ I
Transport e

: I I ~e Electricity :

| R Bagasse |

I g3 L > I

I - B Steam . UBP I

; ) Electricity ) S o S i

I = 1 |

I u |

- voaszes || D i

4— .

I Farmer Filter cake |

! E : !

I - " Organic I

I Fertilizer UE " Fertilizer Ashes from burning process [

I SO TRANGI Sor. < 1

I Ubon Bio Ethanol  _Khemrat . -

Source: Presentation material of UBON POWER
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4-3. E8)@ UBON POWERHEDIREHEBIRR (5/5)

Size and
Investment
Investment (Million THB Plant Capacit

cob Sugar Mill Power Plant  Total Sugar Mill Power Plant

8,000 TCPD
1 2021 3,065 1,085 4,150 ' . 30 MW
(RS Production)

14,000 TCPD
2 2024 909 475 1,384 ’ 30 MW
! (RS & WS Production)

28000 TCPD/day
3 2027 3,132 1,310 4,442 (RS & WS Production) 65 MW
28000 TCPD/day
Total 7,106 2,870 9,976 65 MW
ot ! ! ! (RS & WS Production)

Source: Presentation material of UBON POWER
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RHF -~
1&2 Il
Absorption chiller
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28,000 TCPD Sugar mill with and 65 MW Power-plant
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0 Company Name

« Sugar Mill: Ubon Sugar Co., Ltd.

+ Power Plan: Ubon Power Co., Ltd.
O Project Location

+ Hua Na Sub-District, Khemarat
District, Ubon Ratchathani, Thailand

U Registered Capital
« Each with THB 30 mn
U Sugar Mill Status— Development Phase
+ Obtained all licenses required for
sugar mill construction & operation
+ About 10,000 Rais Cane Plantation
O Power Plant Status — Development Phase

« Power Plant: EIA Submission to ONEP
(Office of Natural Resources and
Environmental Policy and Planning)

Source: Presentation material of UBON POWER

b ") Khemarat District
) = Ubon Ratchathani
L Province
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Kitakyushu City’s Activities
for Low Carbon Society in Asia

Oct 2018

Kitakyushu Asian Center for Low Carbon Society

1 Cambodia Phnom Penh




Outline of the project

In this project, feasibility study of JCM will be conducted with focus on <Transportation field>, <Green
production field> and <Environmental protection field> to realize the projects set in the action plan.

<Cambodia> < Co-applicant > #:applicant <Japan>
| I’Rhlnon': "‘?F‘{*. C-Cf| City of Kitakyushu *f:j:'éf,‘;'::';ﬂ;w, Ministry of
w;,ﬁ‘.’:ﬂw"}.',’,‘;i;‘f b # Nikken Sekkei Civil Engineering LTD Environment

HA
. SDG17: Contribute to Partnership for the goals o i B =
Realization Requests / opinions  Supports to Prccurememg Realization Xﬁ\—p[ azi‘;e?r?:)dhenr;;n;:ﬂ:atmn, Semlnar]<_ e
The action plan for the climate change slrategy in Phnom Penh Capital Citv (2017) Public relations § [ Reflecting opinions

<Gmnp i ction> 'mdmn.lrﬂmﬂlunhpcm!
("# The biomass generation project that utilized agniculture residual
substance such as rice husk as the green agriculture
~Generation in rice cleaning factones and facilities related to
agriculture/ Reduction of GHG
- * Power supply to plant factory and production howses cultivate high
o | Setvision, targets, numerical targets, and evaluation indicators for each sector | / value-added famm products

,._ +Creation of the employmendt for QoL improvement
T Waterworks) Environmental Green
Transportation sewerage protection | production | SDG1: Contribute to Destruction of the poverty y,
Filat projects Pilet projects Pigtprajects || >
Inmtlgulmn of GH’G leduchon eﬂe 5 and improve maqt effects on dronment, | 3 : i

S | e i

. >\ - y : :
es Uerd!'n:.n.fon of measure Implemenanieas«bllllwuhdlry Imvgstigation of > P o Foed factcm such as_l‘eed, the edible maat

Waterworks/ | Environmental Green
SeweErage protection production

Extract 5pewﬁc pmhlems in| each sector I:ased on the tup plan etc. 0

S0GS: Contribute to Industry, innovation and infrastructure

Pilol projects | Pilat projacts

rlpelhods for verifying effects, 8c. after measure |mplen19nt:ll|m1 -Cantribution to prevention of water po!lumn in waters

d lnmstmallun of project implementation risks, funding procurement, tamraﬂlng
raise S | 4 methods, and project implementation schedule 5DG9: Contribute to Industry, innovation and infrastructure

I =

5DGE: Contribute to Clean water and sanitation

5

; i . -
w 3 : <Energy> \ Transpo n A 4
-__f.-??i?_?,_,. iRy = < portation> . KWaterworks/sewerage> -, Pilot project realization
i &JiCA Partnership 1} ©JCM equipment subsidics 1 [# Contribute to reduce GHG exhausted .a ©OJICA, Survey on the water supply
1 Piosimn U} rIntroduction of large-scale selar power 1| from transportation field, improve air i sector in the Phnom Penh Gapital Gity | SDGI 3 CEABLE D
i Phinom Penh Municlpal § ;  generation and cfficiency chiller for 1) pollution and traffic safety by introduction i (FY 2018) [ A et e atian
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J Wiaste Maregement 1] *Energy saving by introduction of 1|+ Introduce about 100 electric tricycles i ©JICA, Project for Capacity Building |
| Improvement Praject i inverter pumps into water purification i - Introduction of charging facilities by solar |  ©f he Opsration and Maintenance of | Contribu_te to the
} (Supported by {] pant i| panels, biomass power generation etc. |1 Sewerage and Drainage Systemin 1 sustainable
! Kitakyushu city) e t 1| SDG11: Contributeto Creating a city thatcan | | :gﬂg;ﬂ Penh Capital City (FY 2016- 1 development in Phnom
! : ) continue living j <ot 1 Penh Capital Cit
i taad i '\ 5DG1: Contribute to Destruction of the poverty/ | i p y
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<FY 2018 Procurement of collaboration | | 11 System Development in the Phnom Contribute to
between cities s 3GE { 11 Penh Capital City (FY 2017-2018) Accomplishment of
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Transportation Field : Taxi business by electric tricycles

-In this project, the gasoline-powered tricycles and LPG tricycles will be replaced with
electric tricycles to suppress air pollution and reduce CO2 emissions.

- Consider using renewable energy such as photovoltaic power generation and
biomass power generation as a power source for electric tricycles to reduce CO2

emissions to Zero .
Charging stand Electric Tricycles

Biomass Power Generation

Replace the used battery

Battery Chargers with the charged battery. Electric Tricycle

(Terra Motors)
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Green Production Field: Agricultural biomass power generation project

- Reduce CO2 emissions by doing the biomass power generation business using
agricultural residues such as rice hulls as fuel and reducing the electricity and fossil
fuels consumed in rice mills, farms, etc., in this project.

-Direct combustion —steam turbine is assumed. The biomass is combusted in a boiler
to generate steam, and the steam generates electricity by a turbine generator.

M Direct Combustion System _ o _
-Direct combustion is a system in
which rice husks are burned
directly to make the steam which
will rotate the turbine to generate

Boiler

Turbine

Fuel
1Unloading '}

Turbine _IGenerator

[ -

p— L —
Steam Condensate |

=t
[ : & FoedWaler
=

lector I—— | ‘

L2

[ | 22
':t;:.",.‘. ‘

. Deaerator

e

AEIE Induced 3
Draft Fan Stack

Draft Fan
Flue-gas Treatment

Environmental Conservation Field : Organic wastewater treatment business

- Because the demand for pork is high in Cambodia, the foreign companies have
expanded into Cambodia, and performed business development continuously and
comprehensively from feed production business to the stock-raising industry and the
meat processing business.

- Even though such these large scale companies have economic power, they may not
treat industrial wastewater appropriately to give priorities to profit.

- Therefore in this survey, the stock raising and food processing makers which
discharge industrial wastewater are targeted, wastewater treatment facilities (new
method) which meets standard of effluent and is economical, energy saving type and
easy to accept to installing them into these factories will be investigated.

- This project is intended to contribute to the improvement of water quality
improvement and public health of local waters as well as the CO2 reduction.

T e == e e
NeW MethOd ! o aﬁg{; wastewater Treated water
= 2 ! ] 55:10,000ppm 55:70ppm
L Treating period: approx. 2 hours N
iy |
" _Polymer coagulant ~ High-performance” )
' dissolving tank T’eé_’tme"tt _ |
eguipmen 1 .
Screen Seftling tank - Disinfection |
I B Discharged High-performance Treatment System j
Rawwater——— — O | | [ - ——— i (Foam glass Method)
tank  |Flocculant] Granula _ | = The carrier (foaming gilass} has surface area
mixing tion Air : of 278 m?/g by special processing with the
device | tank Dehydrated orous material. )
cake - Organic matter and nitrogen are treated by

{to Compost house)i---
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maintain high-concentration microorganism |
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Future developments

& Transportation Field : Taxi business by electric

t”EXIFa"&ﬁ‘ate with the local Japanese company (operation of application arranging taxi,
logistics, etc.) and the Japanese electric three-wheel manufacturer to examine
feasibility of taxi business and transportation business by electric three-wheel.

- Consider combining with the biomass power generation project.

€9 Green Production Field : Agricultural biomass power generation

projesf consulting with some rice mills at the moment. We aim to introduce rice husk
power generation facilities whose scale is from 500 KW to 2,000 KW .

- Establish a business structure that will minimize the initial cost burden of the local rice
mills (The representative company will establish SPC and then SPC will become the
partner participant and sell power to the rice mill).

¥ Environmental Conservation Field : Organic wastewater treatment

bu\ﬁ/@\ﬁ§§ed local livestock companies and confirmed that there was a problem with
wastewater treatment (Wastewater is stored in some ponds and sludge is precipitated
and then discharged to a river).

- Continue to discuss and consider feasibility of introducing energy-saving organic
wastewater treatment facility.

2 Myanmar Mandalay




1. Back Ground of Mandalay — Kitakyushu inter-city collaboration projects

Mandalay City and Kitakyushu have built environmental cooperation relations
since 2012.

Step1: Technical cooperation since 2012

-Achievements of International cooperation projects
( Environment and Water supply sector )

=Collaboration with IGES-UNEP projects

Jan-2017, Head of Cleansing Dep. of MCDC participated
Workshop on Waste Management at Kitakyushu and discussed
about Promote City-to-City Collaboration projects ]

Jan-2018, Committee Member of MCDC visit Kitakyushu for

\ study Waste Management /

Participate strategy-planning as specialist
\/ . g .
r—,\,l'm |3 Mandalay
Step2: Top talks ~ P N 22
‘\\ ‘ '
Aug-2014, Mayor of Mandalay city visited Kitakyushu by JICA / f‘\:\“- A ] v :
Partnership Program. i .\1 .'. .

Planning to promote City-to-City Collaboration on following 4 Sector.

Waste Ener Environmental Water &
Management 9y Protection Sewerage
WA AN TOE{E20144E9 A 2 (JICAHP) 9

2. Overview of Mandalay — Kitakyushu inter-city collaboration projects

This year, city to city collaboration project has focus on Energy sector & Waste
Management sector,

| FES
@ﬂ:)‘LJ‘Hﬁi Further promotion of > i

City of Kitakyushu Q City-to-City Collaboration Mandalay City ]

. Providing technology and experience of City of Administrative support
Support for project G Kitakyushu, and supporting for human resource for project formulation
formulation development
p
< Energy Sector > < Waste Management > W
[ NTT Data Institute of Management Consulting ] [ EX Research Institute )
Realize project which reduce amounts of To realize GHG emission reduction through
CO2 emission by introducing energy project implementation, in which collecting
conservation equipment and renewable biogas by high efficient bio digester &
energy system into large facilities, and utilizing as alternative fuel for NGV and etc.
Primary industries. Moreover, this project support appropriate

waste management in Mandalay.

Leachaic = Wk
CaxTank  Wister

Winter Treaterrss
facilitaes

Dragram fix the propossd gecpect., Cane of Neuesl Ga Use




3. Project Overview in Energy Sector

International Consortium @dl:nﬂiﬁi
%ILEE;T d Kitakyushu
MOEJ A) Representative B) Partner Compan City
I Company NTT DIOMC % Suppor
GEC M. Japanese Company Local Company %\l
. e Research,
Project Identification
Installed Technology Research Progress

O Energy Saving Equipment.

Inverter Air conditioning System

[Activity -1]
Low
carbonization
for relatively
large facilities

High Efficiency Chiller System

O Power Generation system

-

Solar Power
Generation
Q\ﬂ*‘r

[Activity-2]
Low
Carbonization
for Primary
Industries

Large Commercial
facility Developer

Input: 1,952 members of staff & US$3.7million

Cooperation Cooperation

gy matan Ty 2 ARRHERRR
=x :‘-.I.'-'.‘(‘;'!.'w'-‘.-'.Im'-'-'.r':’.‘_'.:-”' P

@AM

CITY OF KITAKYUSHU

| Generation | + Awareness Raising Program
« 3R Promotion Program

® Q'ty: 1,000t/day

& 6 Townships

I Collection & Transportation I + Tracing (GPS)

® 249 trucks + 181 Three

Wheels
X
Process | + Composting (on-site & small
scale basis)
Mot Available
¥
Disposal + Introduction of semi aerobic

landfill Fukuoka method)

® 2 solid waste disposal
site {Open Dump)

+ Waste Management Strategy & Action Plan of Mandalay City)

—e Development of Appropriate Waste Processing Infrastructure(s)

Zan »
V71| -
£ =)
s
l { Waste Processing Facility(ies) ] """""""""""

[Targeted Facilities by MCDC]

- Waste Segregation Plant

- Bio-Digester (Anaerobic Digester)
- Composting Plant

- Waste to Energy (Incinerator)

'lr Reduction of amount of MSW to be landfilled at SWDS

City of Kitakyushu is in full support to develop project(s) with JCM subsidies

128

12




4. Project Overview in Waste Management Sector

- Subject Actions taken as of October 25

1 | To support integrated waste Supported UNEP/CCET to organize workshop on waste management by associated and
management of Mandalay City dispatchment of expert to the workshop (May 23 & 24, 2018)
E—— P —

. Conducted literacy research to study laws & regulation, policies for the possible
waste management related infrastructure development

infrastructure Introduced technologies (waste segregation plant, biogas digester) for waste processing,
including arrangement of site tour to Thailand
Co-working to realize any project under consideration

[ Factors required to Develop & Establish the Projects |

Tipping Fee Business License Initial Investment Income from sales of output
ping & Approval & Cash Flow {eg RDF biogas, CBG, Power)

: = : : - e G et ey
%} ' Environmental Standard Consensus with Stakeholders

(1EE f EIA & EMP)

i }
{Quality & Quantity} T__,mnom;wm] Infrastructure Appropriate Waste
& Know-How Disposal Sites

—_—

Realization of Low Carbon Society, possibly with JCM subsidies

3 Philippines Davao




Green Sister City with Davao, the Philippines

4 . . N
MOU agreement on green sister city

cooperation for low carbon society; Resource
\recycling; Capacity Building

J

o AW E SIS & STRRMERE S 655522 X

MEMORANDUM OF UNDERSTANDING FOR GREEN SISTER CITY
BETWEEN THE CITY OF DAVAO AND THE CITY OF KITAKYUSHU

November 28th, 2017

IFEIELIPTINES

Davadnn 0 3 L“

N

Map of the Philippines Right : KENJI KITAHASHI, MAYOR of KITAKYUSHU
In KITAKYUSHU November 2017 15

JCM City-to-city Cooperation Project between Kitakyushu and Davao

Support to develop a local climate action plan for low carbon society in Davao

]
S EAME LS AT SO =

AR U RS F R
T 1o T U 0

v it 31

[City of Kitakyushu ]@ 1S ﬂ[ Davao City ]

Green Sister City Agreement
(November, 28th, 2017)
Expanding the cooperation area to
a development of low carbon society

Agreement on cooperation

Focal point

Institute for Global Ateneo De Davao
Environmental Strategies (IGES) Agreement on cooperation University

Support for a development of Local Climate Change Action Plan of Davao City
»= Adevelopment of GHG inventory (supported by IGES)

» A development of mitigation measures (supported by Kitakyushu City and IGES)

= A development of adaptation measures (supported by Ateneo De Davao Uni.)

An implementation of concrete mitigation measures

tudy on a feasibility of renewable energy project (for the JCM Model Project)
= Waste-to-Energy (WtE) project
» Feasibility study on other low-carbon projects (renewable energy and energy saving projects)
= Coordination with related-stakeholders for an implementation, technical study, evaluation of
the amount of CO2 reduction, etc.

= Supporting for a preparation of applying them\gCM Model Project 1




The Signing Ceremony of the Exchanges of Notes

for the Waste-to-Energy Facilities in Davao City

/On March 20t 2018, Ambassador Koji Haneda, with Department of Foreign Affairs Secretary Mr. Alan Peter \
Cayetano, attended the signing ceremony of two Exchanges of Notes.

The first Exchange of Notes signed will provide a JPY 5.013 billion (PHP 2.5 billion) grant for the

development of waste-to-energy facilities in Davao City. Japan’s grant will be used to construct and manage
waste-to-energy facilities to significantly reduce solid wastes and convert it into usable energy. This project is
expected to serve as an innovative example of sustainable waste management to other cities in the

\Philippines. /

-, N ~ Stage
7 . N Stage2
’ DAVAO City \
/ Provision of personnel N - ~
1 and budget ) \‘ l, \\
I Newly establish | , Incentives !
I waste reduction M |
=== izati (I
i ) I organization I
!} Cutting — 1| WEE-SPC ||
! waste I I )
| : cost by : o /:
waste
hy . I INPVAN |
| I reduction I 11 ;— - = —I I
VT T
N oS I
| = = HiE
1 . . 11 o
I Waste Reduction Practices - 16 § 21 :
= ol
I Environ- Increase Promo- Plastics 11 : o, |
! Composting volume & ) collection 11 |
mental tion of ‘ |
! i at value of at sanitary 1
| education garbage landfill and Y /
R — household & recyclables dewater- ¢ T S e e - — -
1 : ' MRF by waste : its use for I
residents ° ing fuel of WIE e —————— o
! sorting JU T
1 = \ Utilizing collected plastics |
| N as high calorific fuel for :
\ -Waste reduction  -Prolonging life of sanitary landfill /i gﬁﬁ:pmy'"g waste !
\ -Securing employment A ’
\\ Organizing junkshops for advancing in business ,’

131 18




4 Thailand Chiangmai

Outline of “Kitakyushu — Chiangmai Province, IEAT and DIW Cooperation Project”

Vision: Implementation of Eco-Industrial Town
Optimization of energy use, waste management, water management, etc. Symbiosis with local community
Eco-friendly mdustrlal park and surround area through realization of safe and secure environment

Promote 3R, Public Awareness,

“Symbiosis with community Environment Education
C ; o

and factory”

Chiangmai Cooperative City of > Concept of Energy Management
Province : » Concept of Waste Management
Agreement Kitakyushu » Concept of Water Management
etc.

: “Survey project for Eco-Industrial Town with low carbon emission in Rayong”
FY2017 (Chiangmai Province)

Activity 1: Creation of Eco-friendly Transportation System and Central
Purchasing of Energy Saving Devices & Sharing of High-efficiency
Equipment Project

Activity 2: Creation of Replacement Project from fossil fuels to
Biomass emitted from facilities

OEco friendly transportation system for newly developed industrial estate Replacement Project from fossil fuels to Biomass emitted from
Ointegrated procurement of saving energy equip. and sharing use of facilities
efficient equips. _

@ Bio-gasification and ®Usage of #Biomass usage
Integrated power generation in biomass in place generated from
Procurement of paper manufacturing of coal at the large hotel, large
saving energy factory in place of cement factory industrial estate

Eco friendly equip. heavy oil

transportation




Activities of “Kitakyushu — Chiangmai Province, IEAT and DIW Cooperation Project”

The following two activities are studied.

Activity

Activity 1: Creation of Eco-friendly Transportation
System and Central Purchasing of Energy Saving
Devices & Sharing of High-efficiency Equipment Project

IEAT (Industrial Estate Authority of Thailand) is
promoting the eco-industrial town concept of the
industrial estate as an environmental friendly and
cooperative town with high sustainability coexisting
with the surrounding areas. As symbol of the
concept, environmentally friendly transportation
system at the newly built Sa Kaeo industrial estate is
studied, and aim to JCM credit as low carbonization
project. Since Sa Kaeo is new established, bulk
purchasing of high efficient equipment and joint use
of cogeneration is also studied as low carbonization
project.

Activity 2: Creation of Replacement Project from
fossil fuels to Biomass emitted from facilities

Creation of replacement projects from fossil fuels
to biomass emitted from facilities is studied and
aim to JCM credit as low carbonization project.
Specifically, we assume the following project etc:
DProject to utilize gas by gasification of biomass
as substitute fuel for heavy oil in paper mill
(@Project to utilize biomass from the area around
the cement plant as an alternative fuel for coal
at existing cement plants
(®Project aiming to use biomass at facilities
utilizing food waste from as large industrial
estates and large-scale hotels etc.

New Industry Estate

fress
e
<0— Joint Use
[Ty & '@ : | “s”
g A T
r g : 4
f'{ ‘.3.“'@ Nily
e % . bulk purchase
-
Equipme
Environmentally Friendly Low Carbonization
Transportation System Equipment

Biomass Gasification

&

%%

Z1

Progress of Discussion with Sa Kaeo Industrial Estate (1/2)

> In the first field survey, we held a meeting at IEAT office on 19th - June.
This year’s activities plans are discussed and we reconfirmed the
collaboration between IEAT and Kitakyushu.

For Sa Kaeo industrial estate, possibility of cycle share as

environmentally friendly transportation system and possibility of bulk
purchasing of high efficient equipment and joint use of cogeneration will
be studied.

19th Jun 2018: Meetingowith IEAT in Bangkok
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Progress of Discussion with Sa Kaeo Industrial Estate (2/2)

» In the second field survey, on 23th — August, we visited Sa Kaeo industrial
estate, which takes 3.5~ 4 hours from Bangkok by car, and site tour was
conducted.

» We discussed the possibility of cycle share and the possibility of bulk
purchasing of high efficient equipment, etc. We also discussed the
schedule and recent status of the Sa Kaeo industrial estate.

Concept of Eco Industrial Town 23th Aug 2018: Site Visit of
Project in Sa Kaeo Industrial Estate Sa Kaeo Industrial Estate
] Zoning : Sa Kaeo Industrial Estate : -

Introduction of Co2 zero emission transportation

Electric bike sharin tem
with EV bus and solar power system s

Progress of Discussion with Private Company EA

» Thailand private company: EA (Energy Absolute) visited City of Kitakyusu
on 4-5th June and site tours are conducted.

> In the first field survey, we visited EA’s office on 21st June and explained
outline of JCM financing programme.

> In the second field survey, 20th August, we visit EA’s office and deeply
discussed JCM financing programme such as schedule, applicable
technology, CO2 emission reduction etc.

23th Aug 2018: Site Visit
in City of Kitakyushu

21st Jun 2018: Meeting with EA at Bangkok
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5 Vietnam Haiphong

Sister City with Haiphong City in Vietham

Sister City
Agreement
(April in 2014)

Energy

Transportation

“Green Growth Promotion Cat Ba island
Plan” of the City of Hai Phong

Water, sewage,
and storm
water drainage

Environmental
conservation

The Chairman of Hai Phong City
received this plan from the Mayor
of Kitakyushu in May 2015

Green
Production

(1) Separation and composting of household
waste

(2) Waste heat recovery power generation
system in cement factory and production of
raw materials for cement from waste

(3) E-Waste recycling

(4) Promotion of energy savings for factories
and buildings etc.

(5) Introduction of low-emission buses
(6) Promote use of public transportation

(7) Development of comprehensive resource
recycling system

(8) Energy savings, introduction of renewable
energy and introduction of EV buses in
remote island

(9) U-BCF expansion

(10) Handicraft village wastewater measures
(11) Introduction of sewerage registry system
(12) Restoration of Tay Nam canal

(13) Development of air and noise monitoring
systems

(14) Installation of high-efficiency electric
furnaces in foundries

(15) Promotion of green agriculture
135
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New Movement in Viet Nam, The Eco Industrial Park

The Eco Industrial Park has tenants that join Cleaner Production,
effectively utilizes resources, improves economic and environmental social
effects, and collaborate with production for the realization of industrial
symbiosis approach.

Companies in the Eco Industrial Park will realize

/\

Cleaner Production Utilizing resources effectively
Collaboration at Kitakyushu Eco Town

Energy Consumplion per Unit ot Production (by Weight) Aiming for near-zero greenhouse gas emission, we coliaberale with our suppliers to trade wasta
that can be recycled for raw materials

Gaonoral Envidenmant Complax Other Araas

Index (1973 = 100}

120~ w— Paper / Pulp
110 — Steel
= Cement

100

o

80—

Petrochermicals

70

B0 y
industrial symbiosis approach
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Goals of The Eco Industrial Park

1. Improve the economic effect of tenants in industrial zones through activities that
join Cleaner Production methods, efficiently use resources, and establish
efforts for industrial symbiosis.

2. Improve the environmental conservation around industrial zones through
minimizing the sources of pollution and waste, promoting the use of clean
technology and encouraging the introduction of environmentally friendly
Cleaner Production methods.

3. Establish a competitive business community of industrial zones in the market,
protect the environment in the neighboring residential areas of the industrial zone,
aim for sustainable development goals.

The Eco Industrial Park Development Goals

@ Cleaner Production methods @ clean technology @ competitive business
@ use resources efficiently @ minimizing the sources of community of industrial zones in
pollution and waste the market

@ protect the environment in the

® encouraging Cleaner - : . X
neighboring residential areas

Production methods

Improve the economic |mprove the environmental Goals sustainable

Goals
effect of tenants Goals conservation development goals
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The Eco Industrial Park Plan in Vietnam by Kitakyushu

€ Ministry of Planning and Investment in Vietnam (MPI) started model projects to realize Eco-town in
Vietnam and selected several areas (Support by UNIDO)

€ Inventory of industrial wastes are prepared, waste re-utilization and circular utilization will be tried in
the above model projects.

€ There is a possibility that an industrial estate in Hai Phong will be selected as one of the field.

€ In eco-town in Vietnam, generated industrial wastes will be re-used or recycled as much as possible
and wasted material will be reduced.

€ City of Kitakyushu which has enough experience to realize Eco-town is requested to support MPI
and model project. In the model project, various wastes from an industrial estate will be used as fuel
or raw material for other factory.

€ Waste to energy project will be considered as one of the element of Eco-town.

Factory A Factory D
1 Rec;;/cle Waste
—— i
Factory B Sy Fuel and raw material to
I Y Energy
Factory C Factory E

29

Holding a Seminer in Hai Phong

& Hosted by Hai Phong city (HEZA)
4 Co-sponsored by City of Kitakyushu
¢ Supported by MPI

<Date>
¢ November 6t, 2018

<Location>
& Place organized by HEZA
<Purpose>

€ Spreading the concept
of The Eco Industrial Park to the companies in Hai Phong

¢ Developing projects utilizing low-carbon technologies and contributing
prevention of global warming problem, considering the use of JCM

<Participants>

-HPPC's leaders

-Leaders and staff of MPI, HEZA, DOFA, DEEP C

-Companies in Hai Phong

-Representatives of Industrial Zones Authorities, Enterprises of Industrial Zones,
-Journalist of television and communication agencies.
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Thank You
Hiroshi YASUTAKE, Deputy Director
City of Kitakyushu
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1. Explanation of JCM (Joint Crediting
Mechanism)
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1-1. Basic Concept of the JCM (Joint Crediting Mechanism)

> Facilitating diffusion of leading low carbon technologies, products, systems, services
and infrastructure as well as implementation of mitigation actions, and contributing
to sustainable development of developing countries;

> Appropriately evaluating contributions from Japan to GHG)emission reductions or
removals in a quantitative manner, and use them to achieve Japan’s emission
reduction target;

> Contributing to the ultimate objective of the UNFCCC by facilitating global actions
for GHG emission reductions or removals

Partner
Leading low carbon technologies,
etc, and implementation of Country

mitigation actions
management by the Joint
Committee consists of
representatives from the
both sides

Used to achieve emission

Japan"_s emission Credits reductions/
reduction target removals

*measurement, reporting and verification

Source : GEC's Homepage (http://gec.jp/jcm/about/)

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

# Japan has held consultations for the JCM with developing countries since 2011 and has established
the JCM with Mongolia, Bangladesh, Ethiopia, Kenya, Maldives, Viet Nam, Lao PDR, Indonesia, Costa
Rica, Palau, Cambodia, Mexico, Saudi Arabia, Chile, Myanmar, Thailand and the Philippines.

Mongolia Bangladesh Ethiopia Kenya

Jan. 8, 2013 Mar. 19, 2013 May 27, 2013 Jun. 12,2013 Jun, 29, 2013 Jul. 2,2013
(Ulaanbaatar) (Dhaka) (Addis Ababa) (Nairobi) (Okinawa) (Hanoi)

Lao PDR Indonesia Costa Rica ~ Palau Cambodia Mexico
Aug.7, 2013 Aug. 26, 2013 Dec. 9, 2013 Jan. 13, 2014 Apr. 11, 2014 Jul. 25, 2014
(Vientiane) (Jakarta) (Ngerulmud) (Phnom Penh) (Mexico City)

the Philippines

Saudi Arabia Chile Myanmar

Thailand
May 13, 2015 May 26, 2015 Sep. 16, 2015 Now. 19, 2015 Jan. 12, 2017
(Santiago) (Nay Pyi Taw) (Manila)

Source : GEC's Homepage (http://gec.jp/jcm/about/)

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




1-3. JCM Financing Program

The budget for projects
starting from FY 2017 is

60million) in total by FY2019

{1USD = 100 IPY)

*:Includes collaboration with
projects supported by JICA
and other governmental-
affiliated financial institute.

Finance part of an
investment cost
(less than half)

Conduct MRV and expected
to deliver at least half of JICM
credits issued

International consortiums
(which include Japanese entities)

= Scope of the financing: facilities, equipment, vehicles, etc. which reduce CO2 from
fossil fuel combustion as well as construction cost for installing those facilities, etc.

# Eligible Projects : starting installation after the adoption of the financing and
finishing installation within three years.

Source : GEC's Homepage (http://gec.jp/jcm/about/)

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. N l l DaTa

1-4. Projects by JCM Financing Program by MOE]

Thailand: 24 projeds Mangolia:s proj_eds

*F 22, 1MW Solar PV in Farm*
* C8.3MW Scolar PV in Farm  ©15MW Solar PV
Viet Nam: 16 projects

CEnergy Saving at Convenience Store 21.0MW Solar PV on Factory Rooftop*
ZUpgrading Air-saving Loom | i il
CCo-Generation in Motorcyde Factory OCentrifugal Chiller in Tire Factory

- C Digital Tachographs* DAmorphous transformers*
ZIon Bxchange Membrane Blectrolyzer DChilled Water Supply System ,_\Jd—p— =i P ——
CLED Lighting to Sales Stores  12MW Wast= Heat Recovery in Cament Flant CAir-conditioning in Hotel Q#ir-conditioning in Lens Factary
h A CiContainer Formation Facility 2320kW Sclar PV in Shopping Mall
(ZCo-generation System CRefrigerator and Evaporator A h transfo 3 Shi Hitioning Control Syst
©1.5MW Selar PV and EMS in Paint Factory £3.4MW Solar PV ﬁ% - WM
CHeat Recovery Heat Pump  OSMW Floating Solar PV O 2Z7MW Solar PV SElectricity Kiln 100 ETIEIEney L rumps

ZBoiler System in Rubber Belt Plant  CAir-conditioning Control System OEnergy saving Equipment in Lens Factory CAmorphous transformers 3

o . . . h . . bt | CEnergy Saving Equipment in Wire Production Factory
ZBiomass Co-generation System T Energy Saving Equipment in Fort ©2.6MW Solar PV OAmorphous transformers 4

_m_u “‘-_U'm_u - —d_| CEnergy Saving Eguipment in Brewery Factory CHigh Effidency Chiller
- Laaos: 3 projects Mexico:4 projeds
- . - : (SSOMW Selar P Power Flant . I ~and- 24 BMW Powar Generation with Mathane
ZCentrifugal Chiller CAir-conditioning system burn Gaz Recavery System
- P— B r - CAmaorphous transformers CGnce—thmugI‘i Boiler and Fuel Switching
Saudi Arabia:1 projects i ©14MW Floating Solar PV C64MW Wind Farm O20MW Solar PV
CElectorolyzer in Chlorine - 1 - .
Production Plant e cambodia: 5 projects
— L - .
— - ro— (ZLED Street Lighting
Ethiopia:1 projects s OSolar PV & Cantrifugal Chiller CBO0KW Solar PV at International School
CBiomass CHP Flant \ Clnverters for Distribution Pumps
= = — =
Kenya:2 projects Palau:3 projects . o Costa Rica:2 projects
CEMW Hydropower Generation _ | S370kW Solar PV for Commercial Facilities* CSMW Solar FY
1MW Solar PV at Salt Factory | S150kW Solar PV for School*® . OChiller and Heat Recovery System
- S440kW Solar PV for Commercial Facilities ¥ -
Myanmar:s projects Fhillipines 4 projects Chile: 2 projects
700k) P C15MW Hydro Power Plant C4MW Hydro Power Plant D1MW Reoftop Sclar PV
ZBrewing Systems to Brewery Factory -~ .. ©1.53MW Reoftop Solar PV O 1MW Rooftop Solar PV C4.6MW Solar PV
. iler i F A" - -

©1.8MW Rice Husk Power Generation
2 Refrigeration System in Logistics Center

Maldives:2 projects Y

Indonesia: 26 projects
CCentrifugal Chiller at Textile Factory* CEnergy Saving at Convenience Store*
1ii i 2= QDouble Bundie-type Heat Pump®
* 230MW Waste Heat Recovery in Cement Industry

=

2Regenerative Bumers
* C0ld Corrugated Cartons Process

2190kW Selar Power on School Rooftop
mEmart Micro-Grid System

DUpgrading to Air-saving Loom CCentrifugal Chiller in Shopping Mall
© Model Project in FY 2013 (7 projects in 3 countries) CSmart LED Street Lighting System — COnee-through Boiler System in Film Factory
= Maodel Project im FY 2014 (12 projects in 5 countries) ZGas Co-generation System Z0Onge-through Boiler in Golf Ball Factory

m ADB Project in FY 2014 (1 project in 1 country) C1.6MW Solar PV in Jakabaring Sport City @ REDD+ through controlling slush-and burn
C Model Prajectin FY 2015 (33 projects in 10 countries) C10MW Hydro Power Plant Clooms in Weaving Mill

2 Model Projectim FY 2016 (37 projects in 10 countries) CLED Lighting te Sales Stores ZIndustrial Wastewater Treatment Systam

® REDD+ Model Praject (2 projects in 2 countries) C0.5MW Solar PV CGas Co-gensration systam

= Model Projectim FY 2017 (19 projects in 8 countries) Z1MW Solar PV 2 Air-conditioning utility system in Airport

* Other 1 project in Malaysia
. . . Underlined projects have started operation (49 projects, including 3 partially started projects)
Total 111 projects in 17 partner countries Projects with * have besn registered as JCM projects (17 projects)

Source : GEC's Homepage (http://gec.jp/jcm/about/)
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1-5. International Consortium Organization

Ministry of the

Environment Japan
. J

|
 Global Environment
Centre Foundation

International Consortium
Japanese 1 [ Local Partner
Representative |« s C
Subsidy max 50% Company |  Consortium L ompany
>Management of agreement .. 4 0aM of the |
project project
> Monitoring of GHG
emission reduction etc.

v

[ EPC Contractor ]

» EPC and supervising of
installation
» O&M support etc.

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa

(Example) | FY2015

20th April 25thMay = jyne November February~March 30th April
T T T T T T
. . Adoption ' - | Completion of | !
Public Public decision | Intermedia ‘ congtruction ‘ Subsidy |
offering offering Grant I te site ‘ payment |l
start deadline decision 1 survey | inspection | 1
| | | ' 1 |
l submit I Grant !
applicant " Review applica '
I documents | tion |
| | | |
I | Business Year-end . 1
[ | performance performance Subsidy |
I 1 report report payment
| | | | | |
1 1 1 1 1 1
|__FY2016~2017 | Multiple Years Project

=

> Grant application is needed from the adoption unofficial within 3 months.
> pay estimate to the end of each FY year, the settlement payment in the
final year

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa




1-7. Criteria for Selection of Projects for JCM Application

Upper Limit of Subsidy Rate

> Subsidy rate varies depending on the number of projects using similar
technology in the country.

The number of projects using 0
similar technology in the country | (first case) From 1 to 3

— . Maximum Maximum Maximum
Upper Limit of Subsidy Rate 50 % 40% 30%

Cost-Effectiveness

(1) Cost effectiveness should be less than 4000JPY/t-CO2 (approx.
35USD/t-C02)

“Subsidy amount + Total GHG emission reduction in project duration (i.e. legal durable
years of the installed equipment in Japanese law) = Subsidy amount per 1 ton CO2”

Payback Period

(2) Payback period should be longer than three years.
“(Total project cost - Subsidy amount) + Annual operating cost reduction”
Or
“(Total project cost - Subsidy amount) + (Annual Revenue - Annual Operating Cost)”

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa

2. Sample of Applied Technology for JCM
Financing Program (For Reference)

NTTDarta
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2-1. Sample of JCM Projects @Waste Heat Recovery Power

Generation

Introduction of 12ZMW Power Generation System by Waste Heat Recovery for Cement Plant

Representative Participant

Hest Country Thailand

NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. Year 20ie
. ) ) . Type JCM Model Project

Partner Participant:Siam City Power Company Limited
Sector Renewakble Energy

Outline of GHG Mitigation Activity

This project is planned to introduce a waste heat recovery (WHR) boiler
steam turbine generator system to produce power at cement production
plant located in Saraburi Province, Thailand. The generated electricity is uzed
inthe cement plant.

WHR system contributes to the reduction of GHG emission to substitute the
electricity from the power grid.

http://gec.jp/jcm/projects/16pro_tha_04/

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa

2-2. Sample of JCM Projects @PV Panels and High Efficiency Chiller

Introduction of TMW Solar Power System and High Efficiency Centrifugal Chiller in Large Shopping
Mall

Representative Participant

Host Country Cambodia
AEON MALL Co., Ltd. Year 2018
Type JCM Model Project
Partner Participant AEONMALL (CAMBODIA)CO., LTD.
Sector Energy Efficiency
Improvement

Renewable Energy

Outline of GHG Mitigation Activity

This project reduces electric power consumption of a new large shopping
mall by introducing 1MW-class photovoltaic generation equipment(PV) and
high-efficient chiller.

The electricity generated by the PV replaces grid power, resulting in the GHG
emission reduction, along with the energy-saving effect by the chiller.

Reduction,
Strategy

Solar Power Generation Reduction of Power
Renewable Energy High Efficiency Chiller

Source: http://gec.jp/jcm/projects/16pro_cam_01/

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa




2-3. Sample of JCM Projects ®@High Efficiency Air Conditioning

System

Introduction of High Efficiency Air-conditioning in Hotel

PP(Japan): NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.
PP(Vietnam): Peace Real Estate Investment Company Limited

© Outline of GHG Mitigation Activity

While non-inverter air conditioner with poor
energy efficiency is popular in hotels in
Vietnam, this project is intended to achieve
the energy saving as a whole with the
introduction of high efficiency air-conditioning
system, which is introduced to the new
Novotel Suites in Hanoi (total floor area of
about 29,000ni, 17 floors above ground, two
floors underground, 200 rooms), and achieves
GHG emission reductions from reducing power
consumption with introduction of high
efficiency air-conditioning.

(Equipment performance : COP 4.53, 73.0kwW

<Introducing of Inverter Air Conditioner >

Rooms etc.,

x 1set, COP4.09, 90kW x 12set, COP4.05, 95.0kW x 2set, COP3.29, 109kW x 1set, COP3.27. 125kW x 1set)

Source: http://gec.jp/jcm/projects/15pro_vie_01/

018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

2-4. Sample of JCM Projects @High Efficiency Boiler

Introduction of High-efficiency Boiler System to Rubber Belt Plant

Representative Participant

Bando Chemical Industries, Ltd.

Partner Participant:Bando Manufacturing (Thailand) Lid.

Outline of GHG Mitigation Activity

By introducing a new high-efficiency boiler and changing fuel of current flue
and smoke tube boilers in rubber belt plant, this project reduces energy
consumption and CO2 emission.

1)Introeduce a "One-Through Boiler * with 98% high efficiency.

2)Change boiler fuel types from heavy cil to natural gas which has smaller
C02 emission factor and increase efficiency from 88% to 93% by adding
"Economizer” to current three boilers.

http://gec.jp/jcm/projects/16pro_tha_13/

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

Hest Country Thailand

ear 2016

Type JCM Model Project

Sector Energy Efficiency
Improvement

Energy saving system with
“Economizer” Exhaist gns

tamp
'; Heat recovery: e
| S 110.000kcal
——
High-efficiency

“One-Through Boiler prox. 5.0% of
Efficinecy:08% Burners for gas fred boiler  fuel reduction rates

NTTDarta




2-5. Sample of JCM Projects ®Cogeneration System

Introduction of Co-generation System to Motor Parts Factory

Representative Participant

Host Country | Thailand

DENSO Year 2018
Partner Participant:Siam DENS0 Manufacturing Co., Ltd. (SDM) Type JCM Madel Project
Sector Energy Efficiency
Im provement

Outline of GHG Mitigation Activity

By introducing co-generation system {gas engine 7.300KW + Absorption Matural Gas (AMATA NGD) Steam.  SOM |
Chiller 700RT) in the Motor Parts Factory at the Thailand, g BOI!I_ Hot Water
o following comtribut g e Rl
we aim following contribution.
g B Electricity (PEA) I e ,
(1) Contribution in the environmental aspect - {
{Promotion of Energy saving . C02 reduction) (2) Contribution in the o e e -E-k U
) I Sream ack Up
social aspect 1 N
2 I [« .
(Stable supply by distributed power supply) 3 d h EET 01 Water
Matural |"
o _ B ST
{3) Contribution in the technical aspect (New)
{Acguisition of maintenance skill by local staff) Electricity (PEA)

http://gec.jp/jcm/projects/16pro_tha_05/

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa

2-6. Sample of JCM Projects ®Biogas Recovery

Biogas recovery and utilization in tapioca starch factory

FS Entity : Pacific Consultants. Co.,Ltd.

© Outline of GHG Mitigation Activity

The project aims to reduce GHG emissions by “""': =
introducing a biogas boiler and an anaerobic washing,
extraction, etc.
water treatment system. Biogas collected from @, U e | o e
which is used to replace the whole amount of ‘ = I _____

coal consumption in the tapioca starch factory.

By avoiding CO2 emissions from coal
’l"hd Vinrle weater Fe-p bing
combustion and CH4 emissions from open ®
Processes of | ] Anseroblc wat

i i wa | Waste water treatment system Final effuent
lagoons, GHG emission reductions of ..mm-::f-m‘ ] i -
22,824tC0O2e/year will be achieved. ‘Q | P —— e
} Drying I """ w-m@

Source: http://gec.jp/jcm/projects/15fs_lao_01/

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa




2-7. Sample of JCM Projects @Package of Energy-Efficiency
Technology

Introduction of Energy Efficient Equipment to Bangkok Port

Representative Participant
Heost Country Thailand

Yokohama Port Corporation Vear 2017

Green Pacific Co., Ltd. Type JCM Madel Projest

i Sector Energy Efficiency
Partner Participant:Port Authority of Thailand Impravement

Renewable Enargy

Outline of GHG Mitigation Activity

This project introduces the following eguipment to newly built container
freight station (CFS) and container yards at Bangkok Port.

(1) Electric Forklifts

(2) Hybrid Rubber Tired Gantry Crane (RTG)

(3) LED yard lighting

(4) Photoveltaic power generation equipment

These low carbon technologies reduce GHG emissions from the port.

http://gec.jp/jcm/projects/16pro_tha_05/

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc. NTT DaTa

3. Outline of “Project to accelerate low
carbonization in newly developed industrial
estate through Ecological Industrial Town
concept/Kitakyushu- Chiangmai Province,
IEAT and DIW Cooperation Project”

NTTDarta

© 2018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.




3-1. FY2018 City to City Collaboration Program by MOE]

FY2018 Cities joing the city to city collaboration program by MOE)J
1. Quezon City (Philippines) = Osaka city

- Energy saving technologies, Solar PV system installation and retrofit of waste collection truck
2 Bangkok and Laem Chabang (Thailand) — Yokohama ci j

Japanese Fiscal
Year is from
April to March

» CO2 emission reduction and to become “Smart Ports”
3. Davao city (Philippines) = Kitakyushu city
- Support for a development of local climate change action plan =
4. Phnom Penh city (Cambodia) = Kitakyushu cl
+ Low carbonization in transportation and green production fields
5. Jakarta city (Indonesia) — Kawasaki C
+ Green Building and Green Power Optimization
6. Semarang city (Indonesia) - Toyama ci
- Introduction of energy saving equipment in industry sector
7. Yangon city (Myanmar) = Kawasaki ci
- Utilization of energy and energy saving in wholesale market
8. Batam city (Indonesia) - Kawasaki city
- Green Building and optimization of renewable energy
utilization in Industrial Parks
9. Ho Chi Minh (Vietnam) — Osaka city
- Promoting energy efficiency equipment in water supply system
10. Bali City (Indonesia) = Toyama city
+ Support on Tourism Future City
11. A rwady Region , Sagaing Region (Myanmar) — Fukushima ci
+ Feasibility of low-carbon industrial area and promotion of activities
12. Chiangmai Province (Thailand) = Kitakyushu city
- Project to accelerate low carbonization in newly industrial estate
13. Hai Phong city (Vietnam) = Kitakyushu ci
Low carbonization project through Eco Park in Vietnam
14. Mandalay (Myanmar) - Kitakyushu city

* To realize low carbonization in Mandalay region in the field of Waste & Energy 3t

018 NTT DATA INSTITUTE OF MANAGEMENT CONSULTING, Inc.

Vision: Implementation of Eco-Industrial Town
Optimization of energy use, waste management, water management,etc. Symbiosis with local community
Eco-friendly industrial park and surround area through realization of safe and secure environment

el o “ L _ Promote 3R, Public Awareness,
Symbiosis with community Environment i

and factory”

—)

Support for Implementation

IEAT Chiangmai c i City of » Concept of Energy Management
Province ooperative Kitakvushu » Concept of Waste Management
DIW Y » Concept of Water Management
) etc.
T Provide Accumulated Know-Hows .

Experience in FY2015,2016: “Survey project for Eco-Industrial Town with low carbon emission in Rayong”

‘ FY2017 (Chianamai Province) :

' Plan in 2018: Actives for JCM in energy sector !

Activity 1: Creation of Eco-friendly Transportation System and Central Purchasing of

Activity 2: Creation of Replacement Project from fossil fuels to Biomass emitted from
Energy Saving Devices & Sharing of High-efficiency Equipment Project

facilities

OEco friendly transportation system for newly developed industrial estate
Ointegrated procurement of saving energy equip. and sharing use of

Replacement Project from fossil fuels to Biomass emitted from facilities

efficient equips. r““%?ﬁl,, | Bio-gasification and | | ®Usage of biomass #Biomass usage
T % B $ ! k L@ Integrated power generation in in place of coal at generated from
— ‘ﬁ‘ l l Procurement of ?aper manLIJfactu;ing Ehe cement !aggeth_otlel, Itar;ge
) - b e Y 4 i actory in place o actory. industrial estate
Eco friend| o @l)@ “ i % saving energy .
rr(;%qzi?ra:,inn p~ G WY h'*nlrl " __equip. heavy oil




3-3. Activities of “Kitakyushu — Chiangmai Province, IEAT and DIW

Cooperation Project”

Activity

Outline

Image

The following

two activities are studied.

Activity 1: Creation of Eco-friendly Transportation System
and Central Purchasing of Energy Saving Devices &

Sharing of High-efficiency Equipment Project

IEAT (Industrial Estate Authority of Thailand) is
promoting the eco-industrial town concept of the
industrial estate as an environmental friendly
and cooperative town with high sustainability
coexisting with the surrounding areas. As
symbol of the concept, environmentally friendly
transportation system at the newly built Sa Kaeo
industrial estate is studied, and aim to JCM
credit as low carbonization project. Since Sa
Kaeo is new established, bulk purchasing of high
efficient equipment and joint use of cogeneration
is also studied as low carbonization project.

Activity 2: Creation of Replacement Project from fossil fuels
to Biomass emitted from facilities

Creation of replacement projects from fossil fuels
to biomass emitted from facilities is studied and
aim to JCM credit as low carbonization project.
Specifically, we assume the following project etc:
®Project to utilize gas by gasification of biomass
as substitute fuel for heavy oil in paper mill
(@Project to utilize biomass from the area around
the cement plant as an alternative fuel for coal at
existing cement plants
®Project aiming to use biomass at facilities
utilizing food waste from as large industrial
estates and large-scale hotels etc.

Biomass Gasification

g
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