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[MIKCREE(LERE - T®)LF—RE]

HER DRI ABEENC L > TH b SN TND T EDRHALNIRY 5ob 5, K[EEECEET
% BRI 7%V (IPCC: The Intergovernmental Panel on Climate Change) %, 2007 4F2 H1Z [1PCC % 4
WA 53 Climate Change 2007 1] Z/AF L=, MEETIE, KAFES 2T LAOEELIZEE 5 K
# < (unequivocal) . Z @ 50 fEEDIRBEGIZ AN FETEENCEL R 2 IREZNR T AP AFIK T % v HE
PEDIDN2 VD vy (very likely) EffRRDIT TV, KUBEEENZ L T, KRR EL ODBEKRT AT LR
HELZITTWDHLZ NI VIREICR>TETEBY . AMEBNTEOKEEER O EERRKNTH S
EWV DG, BLRTOFHE L ¥ HIREIZ /2> TE T D,

ZD XD IRRBLD 2T, IRER R ADOHIBIIERARICE > TRERBELE > T\ D, Kl
SEICIBNT B RPEHEIC 5D 2P HIEIG S R 2 Z O EOHIBITEER O b
T HEEHEOFHNEIE L TV HE%E EEICHE W THEMBOREE > T 5,

— 5T, IRERET AP OB K DOER & 72> T DEAREHZ W TIE, EIROFEECFR R
DEHEFEDY 27 13H 1, HHREETRBEZ R F—DRESLEANEAL TN D,

[NA AT —EILDOEADILEK]

ZOEIRRBMAEEFTE LT, N FZH ) — 0N I T 4 —BIVED A FREL O L RE R
FENTIR L TWB - AT =BT IRBEA A DHHR = R X~ %2 U T 1 Dl |,
BIROPEERFIH , =R /X —OHIPEEHY, [ERRM O IEAEO R TELDOERNH D & S, FEA,
EPNACTEALRED 5N TS, EU sEETIEEICEESROEDLY 2, kST EICKE A2
B LTS AT 4 —BARAEELTND, Flo, AV RRITROIL—UT | ZAEORMT V7
Tl FANNR—BEFRE T 4T 4 —B L (R—ARXAF )T ZF /L (Palm Methyl Ester:
PME)) OAEFEZILRL TS, HATSH, BRICEEMHMZR CENOEIR A WA 47 4 —En
DEAL L HIZ, BMALEDTABOIREANERSOH D,

Fo, REEEE TED LAVIRBEEXRICEAT 5 HHEDO —2>TH 57 )V — VB A T =X L

(Clean Development Mechanism: CDM) #{&H L C, BH%E EETAA 4T 0 —BELOAEEEED,
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BONTKEZ LYy bEEEEMEL ) L5700 2 FbAE Y 5ob 5, HWMERD A
AT 4 =BT % CDM Fikih 0 73,2009 4 10 H 0% 50 [A] CDM B2 TRBENT- 2 Lnb,
Lt BIRE EEONA 3T 4 —BNLOAEFEN CDM 7 u vz 7 hE LTEBEND 7 —ARHTL
HEBbND,

[N AT« —EILDEAIC K ZREE]

ASA FREIOBFANIZIBN T, S OFEC. tholEw & O HHIFIA OG- HIF] RS
£ 5 R~ O IR B O ATRENE 2 E OFEN BT BTN D, 3 AT ¢ — BB LTI RS
ST D TEITKIET 2 o DICKBURE A RMEER B TOI D — A b bV, A KRV TEHTOD PME
DAEFEIIHEIT K » TIBRBICEEEL RET 2 ERRESNTNDE D, FANNR—LT T TF—
a RIS D Bl UCid, s, BUiAR, BHEm, Jemihie Sfkx 2 r — ANTRE S DD
PME D Z A 7H A 7 R RT APEHEIL, EO LS Rt #MITT T 07— a VORENMTOID
ITREL R D RS R Z DR TOFA NN— LT T T — a VOBRFIZEB N T
THIR I ORI FEET N BIREZNR AT ANL EICHEH S 5728, TRRHUERD PME ©OF A
7 YA I MARENF A AP B AR IR OB 2135 2 BRI PREIC A B L STV D

27, %65, *148

o

(G AT BE A/ N1 A AR EE]
O BREEREVE~OBREN D, HHRSETIE, Ao ARB O ATREIEIC DWW TS E S E R A
RI72 B0 KA DED BTN D,
EU Tl3. 2008 4E 12 A, FATTRET 1 /LF —FIFMEMERE 4 BRI S, 55 17 SlSid A AR
BT DR FTREMERIYEDSN E O HivTe, ZAUT Ko TREZIR AT APEHICE LT, {baREHZ
T 35%LL LD AT S 2 U 53, S 5122017 FLRRIE 50%8L (2017 FLARET7-1C
APESID B DITOUNTIL 60%) DHITHG HALRITIUT R bRV & L o7z,
NAFT 4 —E/L (PME) DJFEHIR D /8= LA A T DOWTIE, TR AIRE/R /N — A A A VAEFE
([CB9 5 1545 (RSPO: The Roundtable on Sustainable Palm Oil ™) | 2337 41, Frialhe// <— 4
FANDEFEDORUES V0, BRELICEAUE L CTAEE SN/ =L F A NV ERFET IR0 A 03Tt
W5,
AR CDM 7'm ¥ =7 b CiE, IREDNR T ZAPHBIRE O FEIZNE /N T A —F T =4
Vo7 L, —fRICAR LI BT, EEOEKRERLZITOMENDH D, ZO7H, IRENFAT AL
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HEDHIB ST m Y=y e, B EEORHE TRE R I RIS D20 b T ERBIIEIC 5728 %
TnYxr MIATEEATE R, Z0kd, "M AT —EVEATrY =7 & CDM 71y
=7 N LTEBT DI ET, N AT 4 —B/MIHhDb 2 BREREO — SRR T & 2 TREMEN &
60

(KA AT« —CILDZA 754U )LFHIEDERE & RRE]

NAFT 4 — BN OB X DA RO RN RS 2 50 R 7 A HE HH8h R 2 i A |2 S
T5Z LT, BARBIUBRE LECRT 2Rt iTie/e /N AT —B A, =¥ —tFa2 )
T RCHIERIRBRA L R~ O EMRE OB DO CTEETH 5, A 4T 1 —BLOEREZ, FEHE
W DHFEH DIRELDAPE - RS D2 7 r v R &2 G172, N AT 4 —EADEANC L D=
R APHESL T RV X —HEEOFEIZIE LCA FEDT A 7V A 7 NMNRT 7 a—FBUNETH

D, TNETIHEZ OMERBRINTETND, LirL, THIFIHERRT 0 20FMER E, KK
& L TERMEA T2 ST D LIFEA T, FriZ. EICHARBE LETEESND A A /3=
RaafY Vy b7 SRR E TN, FT 4 — BTN TR FFEFID D 22 RIS 8 B
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1-2  BAEDHIE

(1) NAAFT 4 —EILDZA THAVILREMRARBELEICET 2%

(#2£]

JFRHEMOREE, A AT 1 —BLOLFE, BEIHICK T 2 EITED T A2 A 4T 1
—BNADTA THA T AREDRT AP EDOTEL, A AT 4 — BV DOFEANREA TV LK T
DIFFEEBID N, WITEDOHR E STV DIFEHERIE, 33— v SRR ETEMME SN TV D3
i, OFEDY, RERENETHY, BT VT HEIBIT LN —a0aaFy Py br7 7z v

T2 FTF 4 — B ORI D 72 & ST 8762

[\—LA N ERERET B/NA AT« —E )L (PME: Palm Methyl Ester)]

PME D5 A 74 A 7 RGN R AP BB 281213, Beer ' Wicke 5, Thamsiriroj and
Murphy " DFI73 8 5,

Beer 5™ 1%, PME O F A 74 A 7 MRS F A ZAPEH B 2L A REHEIR OB (ISATSEhIS L O
AR OF v ) — T A AT 4 —BVFE L LT D (X 1-1), RO S— 24 A L% BE
DT T T = a rinbiglcyt, B a ik L6, e TORREOL AT >N TER
FHUREL, b7 v 7 TO lkm ETH720 OPHELE LTHEEL WD, BIFOT 7 7 —va v
D/ 8= LA A D BEEES - PME O848 (B20), IRESNRS AP EIE, (AR T
15.1%/N SV, 72720 BV OSEE1E 170.8%, TERHMODSE1T 406.9% L &V HIEFIZRE <
2o TND 728, ZDOINTIZIT S — DA A NVAERERF DB E D A X BB EN TR LT,
PME D Z A 7 WA 7 JR=EZNRIAT APEH B NGl S ATV D FTREMED & 5,



BD20 in XLSD @ Tailpipe
. N
500 _ O Upstream
. fEa)
3.500

g COz2-e perkm
N
8
£

1-1 PME20%;EEBEHDTA I A VILEEMRAAEE BB IMMDNIF T —EILED

LEES) (Beer )

Wicke 5813, A A N S— LT T F— a L BIFEIED TR s o R & Ete S— A A L
DTATHA 7 MARENRAT AP EIZTIRZE X | & 512 PME % UiE L 724565°, PFAD (Palm Fatty
Acid Distillate) 7 $4i& LSS ERT TIREE L7256 OHEHEIZOWTH I L TS (% 1-1), PME D F
A 7Y A 7 VAR F A A BT, logged-over forest TR D/ X— LA A )L %4 - 7235512 32 gCOx»eq
/M EIHD 88 gCO-eq/MI IZLERT 65% L e b /N SV, FTo, FRH~D T T T —2 9 VOGEIE
51 gCOs-eq/MJ L IEBROIIIRE LTI & LTS, UL, BERRCIRRMEIEOSAIL, <
AL 107 gCOz-eq/MJ, 391 gCOz-eq/MJ LMD T A 7V A 7 WARENFT APEHE LD b REL< 7
LHEINTVD,

£ 1-1 PME DS T7H MYV EEHEH R HHEZ (Wicke 5 )

Emissions (gCO,-eqMJ-1CPO) Emission reduction (%)

Biodiesel CPO electridty® Biodiesel CPO electricity®

Peatland forest 391 407 -337 —528
Natural rain forest 107 123 -20 -390
Base case 32 48 65 25
Base case (animal feed) 61 n/a 32 n/a
Degraded land -51 -35 157 154
Improvement -53 -37 159 156

* Compared to Dutch average electricity production.
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Thamsiriroj and Murphy * 1%, 74 /L5 > NIZBIT 534 45 4 —ELOFHICBEL T2 5D T
FOHEEZ L TWD (F 1-2), —i%. HEPNTRME (Rapeseed Methyl Ester: A& J5UEL & 45 %
AFT 4 —EN) ZREELTZGE (T VA1) THY ., b 5 —J51E 4 A TH S— A0l (CPO: Crude Palm
Oil) ZHIEL, 74/ T FiZiik L, PME #8E L7256 (VU A42) Thd, ZORER, v
UA2DTA 7Y A 7 VRRNET AP L 39.2 kgCOL/GI T V) | EIHIC T 55.1%HK T 5
ELTWD, VU A1 DOHAIL62.16kgCO/G] THY | HIEIL28.8%ICEEEDHLE LTS, 2

B OIS — DA A NVAFERF O BB ED A 2 A E N TE LT, PMED T A 7
YA 7 IR I AP B/ NG STV D RTREMED B 5

% 1-2 PME OS54 7H A 7ILBEMRS X H 8% (Thamsiriroj and Murphy %)

(kg CO,/G)) Rape seed Palm oil
Process emissions 58.35 35.21

Direct emissions 72.42 71.76

Short-term carbon emissions —68.61 -67.77

Net emissions 62.16 39.2

% greenhouse-gas reduction @ total 28.8% 55.1%

emissions of conv. diesel 87.3 kg CO»/G]

Somporn and Shabbir %, # A 231} %5 PME ORLEICE LTI A 7 A 7 L DT 3L —5ii %
LTW5%, PME OIEM=R/LF—,37 X (Net Energy Balance) 13 100.84 GJ/ha Th V) | [EBRT R /L
F—H3 (Net Energy Ratio : 8= R/LF—T 0 h 7y b b F—A 7> 1) 12242 (FEIE

B EEE g a) EEELTWD,

[(FEZFERE T 2/\1AF v —tE/L (RME: Rapeseed Methyl Ester)]

RME D5 A 7 WA 7 WARZENEH A HEH BB 2 BFS8I21, Elsayed 5 '®, Thamsiriroj and Murphy
W oERG %,

Elsayed &' 13, Bix 2B HRLE SN D A 4F 4 —F /L (RME, FEEHMER) A 4=
H ) —)v (FF, INEE) 1I2ONT, TA 7Y A 7 NREDREN AYEHESEOF M %17 > T\ %, RME
IZOWTIE, 0.04110.002 kgCOreq/MJ EHEL TV S,

Thamsiriroj and Murphy ™ D2 SV TIERTRD L350 TH Y | Elsayed H " L0 BT R XMl
Lo TN 5D,

IEA™?|Z. RME ® 1km &7= Y ® Well to Wheel DR 2055 A HeH S b A BREHE IR O & Frii
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LTEIZF 40-60%DHHRE DL LTS (K1-2),

0% 20% 40% 60% 80% 100% 120%

Ethanol from grain, US/EU

Ethanol from sugar beet, EU

O Low

Ethanol from sugar cane, Brazil . B Hiah
g

Ethanol from cellulosic feedstock, IEA

Biodiesel fromrapeseed, EU

1-2 N7 HRED Well to Wheel GHG #EHIHE (1km E1THT=Y D LLE) (IEA?)

[(KEZERIETZ/NNA AT —E)L (SME: Soybeen Methyl Ester)]
SME D5 A 7HA 27 MARERN R A AHEH BT 2 RF%8121%. Sheehan &' O35 5,

[(Z2TBED/NA AT« —EILDOHLE]

NRAFT 4 —BNDT A THA 7 NVAREHFEST APHEIZ OV TEENT X D&% il Ui %8
IRSE AN

Quirin & %, AF-ATHEZR 800 |2 b5 /3 AHRELD LCA \ZBIT B HF5E 7 & 63 DBFFEGR LA L.
fRHT. R ZAT > T D, X 13 BRO 14 12, A FRELOALABREHT T~ 2 bA BRERHE B HIR
BB X OMRES R AYEHENE AL TS, A AT 4 — B O T, Bl S A RE 2 h <
HY ., KMRLLTODIFEHEYSIL, % (1718, OFbb 7). Re G, v/ —7 @
), ==y (). BAEmm 4. Bmis Q. el Q) Tho, ZofmLT
3. BEVEOHEAETEER kM) &H72 0 | I LU EREH 72 OFIBESE N STV S, Quirin b
1%, PME (CBT BHFEBIARD TN 2 L AR L TR Y. 2OV Ea—fERICEH PME I35 E

LT,



MJ saved PE / km

'
&
N
-
o

05
1 EtOH sugar cane *
EtOH lignocellulose *
:> EtOH sugar beets *
EtOH Molasse *
EtOH wheat *
EtOH com *
EtOH potatoes *
:> ETBE lignocellulose *
ETBE sugar beets *
ETBE wheat *
ETBE potatoes *
Biodiesel sunfiowers
Biodiesel rapeseed
> Biodiesel animal grease
Biodiesel canola
Biodiesel soy beans
Biodiesel coconuts
:> Biodiesel cooking grease and oil
Vegetable oil rapeseed
Vegetable oil sunfiowers
Biomethanol lignocellulose *
MTBE lignocellulose *
:> DME lignocellulose
BTL lignocellulose
Biogas cultivated biomass
Biogas wastes
GH2 gasified lignocellulose
Greenhouse effect GH2 fermentation wastes
*  LH2 gasified lignocellulose

v

D

00

Sl

1]mj

00

S P

:
:
:

-300 -200 -100 0 50

g saved CO,-equiv./km

1-3 {ERAIRIILF—HIBESLVEEMNRN ABHAIBE (1km ETH=Y)
(SAATH/—ILIERA VY 1544 ETBE (&3t MTBE. /374 T4—JLIZxt82:8. %) (Quirin & %)



GJsawd PE/ha*a [

e f t EtOH sugar cane
EtOH sugar beets
EtOH lignocellulose *
EtOH wheat

EtOH com

EtOH potatoes

ETBE sugar beets
ETBE wheat

ETBE potatoes
Biomethanol lignocellulose **
Biodiesel sunflowers

Biodiesel rapeseed

| | Biodiesel canola ***
[ | Biodiesel coconuts
[ ] Biodiesel soy beans

[ ] Vegetable oil rapeseed
] Vegetable oil sunflowers
WPrimary energy ] Biogas cultivated biomass
Greenhouse effect
2 2 15 10 s 0

t saved CO,-equiv./ ha*a
1-4 {EAIRILF—HIFEES IVEEMNRST ABEHEIFE (1ha H1=Y)
(SAATH/—ILIERA VY 1544 ETBE (&3t MTBE. /374 T4—JLIZxt82:8. %) (Quirin & %)
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Quirin % & A UEEES  (Institute for Energy and Environment Research Heidelberg, Germany) (ZHT/&d 5
Reinhardt™® X, Z 0%, PME DT A 79 A 7 RSB EH AP EIC OV T HHEHT L. Quirin 5@
ICZNHOREREZIMZTND (K 1-5), ZOERTIL, lha-1 Fd 72V OIRBNE T AHEHEIIEEA
FHEINTWD, "M 4T 4 —ELrDRNTiE, OFH DA 2-4tC0reqha*a & LLRGAIHINREA K X
<V RWTHFE, 22y v/ —F, KERELZRS>TD, PMEIZOWTIE, A A W/ —A7
T T —a BT DEIO THIORIUC Lo TRE SRR D | FRHTIX 10 tCO-eq/ha*a Hith & I
FICHIREDRE VR, BFEOT T T —v 3 U TIIEAIC X > TUTHIREN S DR WFER L 2o

‘(l/\éo

« Advantages for biofuel ‘ ST
Biodiesel oil palm (natural forest)
I Biodiesel oil palm (plantations)
—— Biodiesel oil palm (degraded land)

— Biodiesel sunflowers
. Biodiesel rapeseed
- Biodiesel canola
- Biodiesel coconuts
Biodiesel soy beans
— Vegetable oil rapeseed
Vegetable oil sunflowers

-25 -20 -15 -10 -5 0 5 10

t saved CO, equivalents / (ha*a) IFEU 2007

B 1-5 BEMEHRBLEIRE (1ha-1 E£&H71=Y) (Reinhardt *°)

-10 -
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RFFELE T, BEICHRTONAS 45 4 —BLOFIAEBRE LT, T4 794 7 VREHESN
APEHEZFHE L T\ D, ~ L — T TERE LI A 8= L Z FRHC B C NS 7 ¢ — B L fliE
ATV ARICHAT 27— A, ENTRET 2BEMMEEIL LA 47 4 — L L DRk LT 57—
A EROWHE I AR 2 R L2 ORI 2 AN A, AT o — B2/ ET 27 —A, O3 r—
AEHME LT TA THA 7 MREDIEN AP TR 2L ¥R R AR LT D, ZORE, /S
AFT 4 —BNDTA 7V A 7 /AREDIAT AP BT, 8O OHEHED 28~5T%RREE L 720 |
ML VEMTHD EENTND (K 1-6), 223, 7 —2 1 BLU2 OFEHHOVTIEE 1317 T,

| @ Well to Tank O Tank to Wheel

USEREFZS

140
120
100

CO2HFHE kg-CO2/GJ)
8

i
@/-)"" R
$ f f Well to Tank:
S (R | @X BE ER)
ég’ f f Tank to Wheel:

RsER

16 N4 F4—E )LD LCA DFHERER BHFEEE ™)

£ 1-3 NAFT4—E)L O LCA FHEIZH 157 —RBFE (RFEEE )

br—2 1 r—22
#i5i A BDF /= A0 LA : 18.8 tha R—= AL LA 17.0 tha
BDF #5&~7°7 o b ~FHI¥E © 100km BDF i~ 7 o b ~FEH#% : 300km
[£ £ BDF JFE £ HII AR B - 20 km JFER ML BERE © 40 km
(BE £ A ) BDF 37" F o b ~ifii@ills - 100km | BDF $5&~7°F o b~ : 300km
[ BDF SR : 1.4 t/ha SEFRIN AL 1.26 t/ha
(AP ffdkEs) | BDF 8377 o b ~F5 I © 100km BDF i~ 7 o b ~FEH#% : 300km
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=1 = g3

(T4 791 VILBEWRARFHEDIES D EIcDWT]

RIRD LY, NAFT 4 —BNADTA THA 7 )VIREHEN APHBEITIIRE @RS 5 2 &2
DD, TIUEE LITHRE T DEEHEDSSHW 2 BN OMEICER T 5 DO TH 503, [[— Dk
B CH > THIFRICE > TRERENRAE L TN D, ZIULT A 7V A 7 VEHIERHI BT DR
DHEFIZLDbDEEZ NS,

Quirin 521X, Tk 5 RIELOEFDFRICOVTOHBAHT 217> T\ 5, iz, EHIEED
REAE B3/ N B DA A& ) —/L Tl 53 (Elsayed, 2003) -195 (Levington, 2000) kgN/ha, %3 /EEH
DEFERFO LRV X —HEES I — LD/, A& ) —/LCliX 42 (Pimentel, 2003) — 70 (GM,
2001) MJ/kgN, FHZEDOULEIL 56-86t/ha, /NFE1E 2.7-9.0t/ha 78 & L HFFEIC L » TRESEARY, Zok

D IRRHRSRAEDIENIN T A T A 7 AREN R AP BEITEPELC TS Z 2L TV D,

CREZR A RBELHIRE OIS EIC DLW T

NAFT 4 —BNVFEDASA FIRBEOCAREE & Pl U 72 = 3001 F —HIlE IR =S 5 0 A HEH A
EOFHIIZB N TR, Z< OBEA, BE—2 (G]) H 25 WIFHBIHOAETF =2 (vehicle-km)
DHNHNTND, LU, NA T~ A DA T AT D56, RO Tz
FIHT 272 EHFIAEIER & W o o TR H 72 W OHIEE & W TeBLR HIER ICHE TH 5,
Quirin 5" X° Reinhardt * |3, 2D A AREHZ SOV THALHEIFESH 72 W OBIEZ L TV 5,
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(2) IN=LAAINDZA THA VILRENR AT AL EICET B

PME O F A 7% A 7 MARENRAT AP EIZET 27E0NIRNE D K 512D 720, L L72RRi 6|
PME DJFEL & 725 /8= LA A VDT A 7 A 7 VAR RN APEHEIZ OV TIE, IT4EZ < OBFZED
RENTETWD,

Wicke 513, AA NA—LT T T — a L ORI T 0t X 2T S— LA A LD T A
THA 7 VRENET AP EIC TR A B &, X 512 PME &2 8% L7254<°, PFAD (Palm Fatty Acid
Distillate) 7z $& LR FENT CTRBE L 7256 OPEHEIZOWTH KR L TV 5,

Reijnders and Huijbregts ® 3, 78— A A /L OEFEIZLE 5 BEFLIROIR RN F A AP H O 3T 21T
STWD, BERINS A NANR— DT T T — a U ~OEROBRICAE U5 bR EKRE., 77
T—a BT LA EIOEE ., X— LA L IV OBKIIBEKRBLOBRICAE U D A X v 258
L /X—= LA AV kg $H72 0 OIREH TN APEHEE 2.8 - 19.7 kgCOr-eq/kg-palm oil & HE L TW5,

Schmidt ™ 1%, /R—=LAANDFA THA T AT HARX L FEITO, SEM7ZRA 0 b U ZAERL LT
Wb, ETo, BREIRRT A= Z DWW T ARREEMEZ ZJE U T2 4 0 L T\ 5,

Germer and Sauerborn > |%, F A /8= LT T T —3 5 o OBIREREOIR RSN R AYEH B A S L
TWS (# 1-4), BRSO EHIZIBNTHA NA—LT T T — a U 2T HBAITIE, Bk
DENUZ T2 D Z EWPRINT WD, —Ji, Fhhkd 2 VIR OB D 7 — 2 Tl & ez 72 5
ZENRENTND, IO LARHIROEHIZES T DA A NV N—LT T 0T — a3 UE, JRED
IR & 72 055 Z L 2L T D, 7o, ZOETIE S— LA VOIS JEH RIS £

LT,

£ 1-4 FAIIS—LTFoTF—a BEREDRENRA RHEHE (Germer and Sauerborn’)
(B4{31:tCO,~eq/ha)

Land Change in soil Fixation in oil Balance
clearing carbon or peat  palm plantation
decomposition biomass

Grassland rehabilitation 42 +27 —48 + 24 -129 + 40 -136 + 37
(zero burning)

Grassland rehabilitation 43 +28 —48 + 24 -129 + 40 -134 + 36
(burning)

Forest conversion 627 + 326 150 = 75 -129 + 40 647 + 361
(zero burning) on mineral soil

Forest conversion 648 + 337 150 + 75 -129 + 40 668 + 372
(burning) on mineral soil

Forest conversion 627 +326 816 + 393 -129 + 40 1314 + 679
(zero burning) on peat

Forest conversion 648 +337 816 + 393 -129 + 40 1335 + 690

(burning) on peat

-13-



RSPO™® &, Kfx RWFED L E 2 —IT kY| S— LA A NEFED T A T A 7 ARE A A HEH
B2 THF SR e 25 EOTHEEIL TS (R 1-5), JEHEIE, lha, | FH720 T 16,220
kgCOx-eq 75 96,565 kgCOx-eq. 1t D CPO AFEH 7= V) T 3,930 kgCOx-eq 725 30,240 kgCOy-eq & K 72
IEA2FFOZ LAVRENT WD, ZOWRIEAA NSR—=LT T T —3 a L ~OisHai o+ Hfl O FHE

IZEDEZABKREN,

% 1-5 CPO MOSA4THAYILEEHES R HE (RSPO)

GHG emission

e m e e ey 4 m oy e e =y

Emissions per ha Emissions  per

tonne | Note

factor

(kgCOreq/ha*
annum)

CPO(kg
CPO)

CO:-eq/tonne

1.0Operations

la fossil fuel

use transport &
machinery

+180to +404

+45to + 125

1b.  fertilizer
use

+1,500 to +2,000

+250to0 +470

1c. fuel of mill
& utilization of
mill by-
products

0

0

1d. POME

+2,500 to +4,000

+625to + 1,467

Total
operations

+4,180 to +6,225

+920 to + 2,007

2.Emissions
from carbon
stock change

2a 25 year
discounted
GHG emission
from
conversion of
grass
land/forest

+1,700 to + 25,000

+425 to +7.813

Based on a carbon stock
change of 11.5 — 171 tonnes
C/ha, which is discounted over
25 years and expressed as CO:

2b. Annual
carbon
sequestration
by oil palms

- 7,660

-1,915t0-2,393

Henson [22]

2c. Emissions
from oil palm
on peat

+18,000 to + 73,000

+4,500 to +22,813

Total emissions
related to
carbon  stock
change

+12,040 to +90,340

+3,010 to + 28,233

Total

+16,220 to 96,565

+3,930 to +30,240

Note: a positive sign indicates a net GHG emission
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(3) NAAT« —EILDOBEEEHEA AFHERICET 2K

FEPIM-CEN M 2 = AT VAR ZAT 5 Z LI K o THUE Lo A 47 ¢ —BUWiE, {bagRehi
TR OGN LR TR AHEHBEHIRORT > o v L2 L TWA L &b, ABEYED 2o
i 7-IR#)'E (PM: Particulate matter) <°>— M2/l % % (CO: Carbon monooxide) . % {t.7k3%& (HC: Hydro carbon)
fiskme b4 (SOx: Sulfur oxide) 72 & DRKIHUME DIRIIC % 5957701, i, a1 45~
— U, BRI & LR CHBIEYET A O PM & CO OPEH 2K L . 2584 (NOx: Nitrous oxide)
DOHEHZ IS5 &0 9 FFFERE RIS < G ST g T ™ 75 750 7ol 76, 790, TS, T T
Demirbas > 1. BFHUICENT, FEKFIDOT 4 —P LT DU TS AT 4 — B A5 HH L5
BRIED RALKFERS COL CO,. Wit . ZBRAFRRALKFE. = P bR FRRILKE, 4 %
T D IRAEAKFE, PM BRE RSN D EHE L TWD, 7T AV I KRBT (The US.
Environmental Protection Agency) (X, /3 A7 ¢ —E /L0 HBN T ARBRIZE U TG 22 g 2
ToTNDHD, KER—ADNAFT 4 —E/L (B20 : 20%/31 47T 1 —E /L, 80%iEIM) X, 100%
BT PM B8 LN CO BZEIEI 10.1%, 110%IEH S 41, NOx 1% 2.0%E017 2 & #HE LT
B (1 1-7) T, E7, HEHEIE, KT, R, Btk BN Ko TRELS BT H I LD
BRI LT %, McCormick & S 1E, 7 A U W KKBREHRETFOMEL Y &, IH LV DT
DI ZAT > TV D723, B20 13 100%EHIZ T, PM B L TNCO BENEIL 16.4% + 10%, 17.1% +
6.1%{EIk S A1, NOx 13 0.6%+ 1.8%H19°% & #i# LT %, Durbin & i, ARCO emissions control
diesel (EC-D)& 3 it (GEEAME L 2 O KT R—2Z A 45 4 —E)L) OB20 %7 ARLTND
D, EONAFT 4 — BB AR T HC 38 LN CO OHFHEIMER S 4, NOx 1HiF & A 8D
BHARVE W) RERZFFTUV D, Labeckas & 1%, A F/LT AT L 100%35 & O OESHIRA K
[ZOWTHET A3 % Fhii L T 0 | #BIICH_T CO, HC, PM IEJE L, NO IZINT 25 & L
TWb, —J7., Mazzoleni & 2%, B20 IFEGMICHAT PM BB L, =—/L KA & — REED
COZEBHIMTHELTND, 2B, ZOMIITHIES B20 IO\ T EOSFETRERCH L
HDTIHh D, Ropkins B Bl &L BS [ZOWTHK L COFEEFTRBRZ I LT 523, BS IERIHIC
T, NOx HEHI &S 8-13%H1 L. CO R CO,. HCIZOWTIIRE R MITA bR EHE L
W5,

Turrio-Baldassarria &' 1%, 8%l & /31 4T 4 —E /U DN TARDOYEH A FO(LEE KO0
IRFEZ IR L TN D, N AT ¢ —B/WTRIINC T, 12 A EOFEERD 5 VIIZERITFBREN
DRSS, RALT AT E R 18%INT 5 L i LTV 5, Dwivedia & 1%, #iliE B20 ©
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=1 = g3

Pl ARz i L. @0~ WA 208 LT D, B20 DOFET A& £ D kL
THRWERO Cd (W FITL), Pb (Bn). Na (U TL) Ni (=v7n) REDOEEIL, Bl
L0 Hd7< Fe (BR). Cr (7 mLa), Zn (Hih). Mg (Z 7R T L) FEWHERTH -T2,

NAFT 4 =BT T — 1 o /N TEICAERE, HERIN TS, JFEHL, I—r v S TidEc
KRETHY, OEDLVRENLBIELN TS, EKTIEEIZKRETHY, Fx / —I0bHAEHES
NTWb, ZOd, N FT 4 —BNOHPEH AT 2 FRITEIC 2N S OJFEHIE SR H T
LIVTEIZ, LLARRL, MOFENGAERES NI AL FT 4 — B DN TS & F I E RN
FEffi £ 4T E T 5, NarayanaReddy 513, V% b7 7 A L OHA 2B & F20i L T Y . HC
RAE—7 OYHEMER S 72 L LTV 5, Ramadhas 5 13, T ADOHED A FILT AT L%
B LT %, Puhan 5, ~ 77 (Mahua) A F /L 2T LR L THY | BHICH~T CO
R HC 1ZRE RSN, NOx [IE T &5 2 & %R LTS, Raheman @ (%, 77T
(Karanja) A F /L= 27 VO 23 BRZ £l L TE Y, CO, AE—7  NOx BNZEH 80%. 50%.
26% (KIS A7- & LT D, Lapuerta & 7, 2 FEOEEMARRL T, "M AF 4 —EL
DIREERDE LS IRDIZE PM DIEERNPRE 25 LE L TN D,

UTAE, BURFCHR BV - AT &5 % < DOFRF® EEM A 7 4 — BN OAEREE R D 5\ IEE
L TWD, ZHHDETONS AT 4 —BLDERFEHI NN—LDF A NLaaf Y F AL, Ux |k
R77ETHD, LnLEND, I OPET ARBRIC DWW ISR K BT A THEFI A IER 1
DR, T A Y B KRKERERE T ORI R T IC B W T S, Re., X, v/ —7, JiE. #9
RIS R E ENTWAR, /A=A, 23 FYEFEEN TR, Kalam and Masjuki ™ 1,
R= D AF T AT )V (BT.5 BLOBIS) O ARERZ1T-> TRV . BhIZHE~T NOx = CO, HC
PMEEND LG LT D, 72, 20%/ 85— 531 T 4 — B 1%DB LB LAl 2R+ 5 2 &
T, HC R CO, NOX B EBITIEBEND Z LR LTINS Y,
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Percent change in emissions
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VNS HO)

ZA

HENFILLFD LB TH D,

BT D=L A NEFEE § 531 45 ¢ —E /L (Palm Methyl Ester (/3— 2 2 F /L=

A7 )V) :PME) OIRZEZWET APEHAIEC R & L TOMRERT D702, 2D T A 74 A
7 VARENRI A B2 HERT L. FHET 5,

FANIN=LT T T = a 23T 50 A 7 v 2125 B L, Bke et
HFI 70> & OREHAZ X 2 PR S O FHIE 2 3l 5,

SRR oA A /8= A OBUYL, H/3— 27 (CPO: Crude Palm Oil) AFERNEE O MED
ZFIZE ST PME DT A 7Y A 7 JVREDNRAT AR R £ ORELT D 0 2Rl
2o

PME DEREBRRIZ IV TREDR T APEHKBOG R 2 FEhi L2 HEa D7 A 734 7 Lk
FENRIT AP 2 T %,

HEHPET A3 BRI L - TH B 7z PME OB CO, HEHEE D IMET — 2 2 IV T,
PME D7 A 7% A 7 MR AP &2 T 5,

¥, THIFIAESR Y 0 225t PME O 7 A 7 %A 7 VIRENE N APEH B OIS
BT DHF5EIE. A v RRT 70 L—3 7 OO COFMEFILH 5 b DD, Z A
ERIGEE L, 0 3 DRSO HIMEE D & O L HUF B 2 B8 U 7Rl g,

NAFF 4 —F/)L CDM 7r =7 FOREIZETH 2 L2 HIZ, FOEBATHEME D,

BLO, AT 4 —BAERET T Y =27 MO CDM KRG iEm ORI E T 2,

>

NAFT 4 —BNEFED CDM 7'Br ¥z 7 MIREFEB L TWRWVLR, AIFZEICEIT 5
PME D F A 7% A 7 MRZEZRAT AP EOFERE R E 4 £12, PME Z v 72 CDM
7Yy NOFEBREMEAFHMET D,

BE, EEICERENTWANS AT 4 —BAEET 0P 27 MO CDM ATk
ACMO017 (F, RERRT AP EORERET =2 U o ZITUIEIR T A— 2 PIEE
2%, A AT 4 —BNVEECDM Va vy a3l L9 LT HHEEOAHENK
X\, Fo, EAFRR Y B Y7 NARMICBT 2FHER T 7T —va oL IE
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FWICRENTH D LW Tl N H 5,

ZDh, RHFIEICEIT D T A T VA 7 VIREE S AP HEOFfE RS ATEH L, &
EROMFE & bic, BARRREGOILREEZ RS T2,

CDM 7'u =7 T, EEHOHEREED S & T, IBEDRED AP HEIHIH S 11
mnFr Yy bR, IR EEORHEATRERTERICORNB LRV T n Y = 7 MIFEHT
R, NS FT 4 — BRI~ DBEENGSSND F— AN H 55, CDM
Tnv=r b UTHIES S Z LT SElEEAOPEEMED LR A 72 & B3 % LE D
FRft TRERBRICT N TE DL ZEMb, "M AT 4 —BNVAEET n Y =7 MBI
% CDM DIEHOFEFRITKE U,
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=1 = g3

1-4 &AL

K SLORERRB XL Ok g2 1-6 BLOK 18 I2FNFIRT,

&K 1-6 AimXDHEK

BI1E Fim
H2E HAAITBITEI NN LT —BNAFEORE
Hi3E ZAIZEITAPME DF A 7% A 7 MRENE T AYEH B O
4 RN ARSI E EHERE D PME O 5 A 7% A 7 MR A 0 2
FBSTE NAAT 4—EB/NLCDM 7'r Y =r hOFEBARENER L OFEBICET 218 S
Fow fhim
BAIZHBITEPMEDTAT7H A IVEERA AEH =D FHE
(BB3E. 54E)
0 R I T aAvBE PMEEE BB R
PRSI DEHE HER
A IS — L iE PMEH &
GHGXI %BFD CPOE
B B 5
SATHAIIL i}
B B DA REDH
¥ NAATA—EILCOMTED I ORBARENE
BEMEHRHI BLURBI-RIHT=12E Key7O R -
LT (555%) 185 A—B D

I A RE 4 D FTi 25
THFIRAA T ISk HRE COMZAEmDBHRIE . &
AIREtESE FARTRE S DR

1-8 HIRDEHBE
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8528 SACBIBNAAT A —CILEEDES

B2E IAICBFBNA AT+ —EILAEEOHE

2-1 NAAT 4 —EILEKREHHE

2 A BUFIE, 2005 4F 5 HIZASA A7 0 —E/VBI%E - (RHERIE & PR E L7z, 2 OIS TiE, 2012
HFE TITENZ B10 ((BARBHEIROBIIZ A 47 1 —ELE 10%IEA) T 5EE4ED, H
P FERT 572121, B100 #U5T 850 5 VH DA A7 ¢ —BADEFENLEL 20 | ikt 72D
Hl/3— 23l (CPO: Crude Palm Oil) (X4ER 247 J7 t, A A L/ 3— A OVERTHFEIL A A ENIZ 400 7 rai

(64 77 ha), 7 A A% 100 Jirai (16 7 ha) ZBIEKT 2 MERH - T,

Lol 2R DA A VORIIERAE S X O ICHEE T, & A BURIE 2007 2 FFETE L7 fT8hE
B 23R LTz, ZOFHETIE, 2022 4R12 B100 #5T 450 7 VA DAL AT 1 =B 2ffifad 5 2 &
ELTWD, ZO7DITNE CPO IZAER] 114 77 t. A A L 8— LA OVEN ST 600 7 rai (96 J7 ha,
2008 “EBLIEK) 363 J7 rai (958 7 ha)) TH 5D,

ITENRIBEIOFEM R X A LAV 2 — &R 2-1 1T, FHETIEL, N 47 1 —EB o4 B100
HUR T, 2009 D H & 135 77 U v hLinG 2022 FEICH§ 450 7 U v MWITHINSE 5 & LTn5 (K
2-1), A A N— AOERTHFEIL, 2009 4D 64 J7 ha D> DR A ITEIC L, 2014 4ELAF%, 96 J7 ha (23
% (¥ 2-2), £72. CPO OAEFERIT 2009 D 165 J5 t 725 2022 FEIT1H 340 Kt ITHELL, 2D 95
PNAFT ¢ —BVITK 13 IS T 540 114 J5 t 2T 23 Ch D (K 2-3),
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TAEBITDNAAT A —EILEEOHRE

& 2-1 N AT4—EILBATHEE (2007 FHEK)

Year 2009 2010 2011 2012 2013 2014 2015

Planting area Million rai 4 4.5 5 55 59 6 6

Million ha 0.64 0.72 0.80 0.88 0.94 0.96 0.96
FFB production Million ton 9.18 10.17 12.06 13.56 13.86 15.57 16.75
CPO production Million ton/year 1.65 1.83 223 251 2.56 2.88 3.1
CPO for food Million ton/year 1.06 1.11 1.17 1.23 1.29 1.35 1.42
CPO for Biodiesel | Million ton/year 0.47 0.34 0.77 0.8 0.84 0.87 0.89
CPO for export Million ton/year 0.08 0.38 0.25 0.48 0.42 0.65 0.78
Stock of CPO Million ton/year 0.15 0.15 0.19 0.2 0.21 0.22 0.23
B100 demand Million liter/day 1.35 1.35 3.02 3.14 3.31 3.42 3.53

Year 2016 2017 2018 2019 2020 2021 2022

Planting area Million rai 6 6 6 6 6 6 6

Million ha 0.96 0.96 0.96 0.96 0.96 0.96 0.96
FFB production Million ton 17.81 18.42 18.65 18.67 18.58 18.52 18.40
CPO production Million ton/year 3.29 3.41 3.45 3.45 3.44 3.43 34
CPO for food Million ton/year 1.49 1.57 1.64 1.73 1.81 1.9 2
CPO for Biodiesel : Million ton/year 0.92 0.95 0.98 1.02 1.05 1.1 1.14
CPO for export Million ton/year 0.87 0.88 0.81 0.7 0.56 0.42 0.25
Stock of CPO Million ton/year 0.24 0.25 0.26 0.27 0.29 0.3 0.31
B100 demand Million liter/day 3.64 3.75 3.87 4.01 4.15 432 4.50

H 88 : Thailand, Department of Alternative Energy Development and Efficiency, Ministry of Energy'85

B100 demand (Million liter per day)

0 1 1 1
2009 2011
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2-1 NAAT4—HEILEAITEIETEIZHITS B100 EAE

Hi#2: Thailand, Department of Alternative Energy Development and Efficiency, Ministry of Energy*85
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=
N

o o o e
> [e)] 0o o

!

|

. . |

: : |

|

|

: : |

Planting Area (Million ha)

©

N
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

0.0
2009 2011 2013 2015 2017 2019 2021

22 NAFT4—EILBAHBEIZHT57 1)L/ 3— LI EHE

Hi 88 : Thailand, Department of Alternative Energy Development and Efficiency, Ministry of Energy*85
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Hi 88 : Thailand, Department of Alternative Energy Development and Efficiency, Ministry of Energy*85
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528 S4B BNAAT 1 —CILEEDHE

2-2 NAAT 4 —EILEARR

(1) £KEEDHE

B ANET DA AT 4 —BADOAFEIT 2007 FOARME AL, BIETIIHE 170 5V v MVERE
WAEFEIN TS, TAUTTCICEE (H&E 135 5V v ML (& 2-1 ) 2z &L > T0
Do TeB. HFESINT- AL AT 4 —EME, BINIC 5%5 50T 2%EA L, B5S, B2 L LTHlESH

‘(l/\éo

2,000,000
1,800,000 B100 Blended to BS
1,600,000 ~#-B100 Blended to B2
1,400,000 Total B100
1,200,000
- 1,000,000
S 800,000
p=
= 600,000
400,000 D[/
200,000 5
0 (A i b e o ke o o ks o e g A
SEEEETEESSEEOIOLOIEESIEEO88E
FIFTSLILETILELETILELETILILEY

2-4 BAIZBFBNAAT+—EILRFTEDHRS

Hi#2: Thailand, Department of Alternative Energy Development and Efficiency, Ministry of Energy*83
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8528 SACBIBNAAT A —CILEEDES

(2) BETFONA AT —EIL TV K

HATHEBL TCWDIANLFT 0 —BNRET T v N &F# 22 1TRT, 2009 F8IE, ¥4 21T 14
DT T NBRBEL TRV AEERNIEFTTHERA4S0 Y v M Th D, Z0HD 7T 2 ME2007
5 HLUBRICEIROAGRZZ T TR 1 ZEA LR S—L A4 AV =LA TT Y R CPO %) %R
BHZLCWD, BEEHMZEEET57 T Fbdd, CPO DAFEIXIZE A ERZ A B CIThiLT
WD, A FT 4 —BNGET T o b DZ TN a T D D WNTE DOIFRITALE L TV D,

K 22 NMATA—ELVRET IV BABHERBEZ(FT-TIUM)

. Capacity . .
No Biodiesel Plant Raw Materials Approval Date Plant Site
(I/day)
Used Vegetable Oil
1 | Bangchak Petroleum Plc. 50,000 PO 7.May.07 | Bangkok
2 | Bio Energy Plus 100,000 | Palm Stearin 7May.07 | SriAyuddhaya
Pure Energy Plc. 200,000 | Palm Stearin 7.May.07 | Prachinburi
4 | Pathum Vegetable Oil 800,000 | RBD PO 7.May.07 | Pathumthani
Palm Stearin
5 | Bangkok Alternative Energy 200,000 7.May.07 | Chashoengsao
RBD PO
6 | Green Power Corporation 200,000 | Palm Stearin 15.May.07 | Chumpond
Palm Stearin
7 | Al Energy 250,000 15.May.07 | SamutSakorn
CPO, RBD PO
Palm Stearin
8 | WeraSuwan 200,000 15.May.07 | SamutSakorn
RBD PO
9 | Thai Olio Chemical 685,800 | CPO 28.Dec.07 | Rayong
10 | New Biodoesel 220,000 | RBD PO 1.Aug.08 | Suratthani
oo CPO
11 | Pure Biodiesel 300,000 . 30.Dec.08 | Rayong
Palm Stearin
12 | Siam Gulf Petro Chemical 1,200,000 | Palm Stearin 30.Dec.08 | Petchburi
13 | Technique Plus Engineering 1,200,000 | Palm Stearin 26.Feb.08 | Petchburi
Used Vegetable Oil i .
14 | E-Ester 50,000 24.Jul.09 | ChiengRai
Palm Stearin
Total 4,455,800

Hi#8: Thailand, Department of Alternative Energy Development and Efficiency, Ministry of Energy*83

-25-




528 S4B BNAAT 1 —CILEEDHE

(3) PME 04EEZTOEX

NR—=LAF )T A7)V (PME) 1%, CPO ##5H LT RPO (Refined Palm Oil) #1%C, Zh&z= A7
ISR Ko TRUET 5, AWFFETIR, 740 U HAIC X2 = AT /L 84T > T RPO 72 PME
BT T 2 AR E Lz,

TV AT, KRBT R Y A (NaOH) Kb U 72 (KOH) Zfiifit s LT, RPO
AL )=V EHIET, 50-60CIC TG S5 2 & TPME 2WVEMT S (X 2-5), =AT A
T, BRI E LT U tr— AR e S5, PME 23RN, K 2 2 & TR A R
EL, Z0%, AL TKSEBRET S,

(0]
Il I
H,C—0—C—RIl R1COCH, H,C—OH
? 9 |
HE—0/-C—R2 + 3CH;,OH — R2COCH; + HC—OH
|9 9 |
H,C—0—C—R3 R3COCH, H,C—OH
Vegetable oil methanol methylester glycerol
(triglyceride)
(R1, R2, R3; alkyl group)
2-5 IRTIVEIBRIEG
CPO
(Crude Palm Qil)
- . Electricity
GOl cfinlne Fossil Fuel
RPO
(Refined Palm Qil)
Methanol et
» . PME Production Electricit
Catalyst (Transesterification) S
(NaOH or KOH)

PME
(Palm Methyl Ester)

2-6 PME £EO7O—
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2-3 A AIVIN—LFIFIRT

(1) IFEEBEEDHER
B ANCBITAFA N — ADOINFEmAERL LA A L — L8 E (Fresh Fruit Bunch: FFB) D4 FER:

X 2-7 \ToRT, A NR— L ONFERIFER L ORI 1980 A DAGRIZEMML Tk, N

A FREHEA~OHGEN B F > TE 72 2000 FED S SITHINRNKE o> TV D, 2008 FBITE

OIFERAEITH 46 JF ha TH Y . EFERIT FFB OFEE TR 926 Tt Thb, 7. {EfFTHET 2008

FITKI 58 T ha Le>TnD, ETo. FABUNONA F7 4 —B/VEAGHE T, 1EFEfEE 96 7

ha ETIRTDHE L TWDHTD, 5k, 40 J7 ha BREEDJLRBMEE L 72 5,

A NR— B OB DOHERS 2 X 2-8 (2T, BUE 2000 426 F TITHEIMERIZH > 7228, F Dtk

PER X ZRHEIMEA HL7eVy, 7272 L. 2008 #2007 20 tFFB/ha (FFB: Fresh Fruit Bunch (A1 /L/S8— 2

DORFE)) 2 TWD, 728, 2000 405 2008 4FOF-HJEIL 16.6 tFFB/ha THh b, ~ L— 7 DJF]

BFEA D SEE N 19.0 tFFB/ha TH DT, XA INTBIT DA A N R—LAOHE T~ L —I T2 TR

L 13%&V,

1980 |
1981

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

1996
1997

1998
1999
2000
2001

2002

500,000 10000000
Production
400,000 8000000
350,000 7000000 =
= i
< 300,000 6000000 =
© c
L o
& 250,000 5000000 T
° 3
] °
2 200,000 4000000 5
>
5 £
T 150,000 3000000 4
=
100,000 2000000
50,000 1000000
0 0

2003
2004
2005
2006
2007
2008

2-7 BAIZBFBFAINN—LDINEERS LVEES (FFB ) DR

H#4: Thailand in Figures 2008-2009, p.349 ®. 2007-2008 & Thailand, Ministry of Agriculture and Cooperatives ®
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—

£ 15

S~

o

[

(¥

)

s

o

Q

£ 10

=

a

°
Od AN NM<TLONNNADO AN NULONDIIOANMNMT WL ONO
[Ce el lcs e Ico B Mol e Mo e )Mo lNe ) M) o) le) e )Ne )N NoNoNoNoNoNoNoNeNe]
AT OOOOOOOOO
T T A T A A A A A A A A A A A AT A AN NN NN ANANANAN

2-8 BB FBA AL /IA—LDERDHER

H#4: Thailand in Figures 2008-2009, p.349 ®. 2007-2008 & Thailand, Ministry of Agriculture and Cooperatives ®
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2008 DX A DWRIOA A NLr3— DNHEFFEZ X 2-10 1287, A A= LOFEHT, 1FEALE
WEA DEECITON TR Y, ZAFEHO 7 7 E R (Krabi), A7 % =& (Surat Thani), F = K>
W& (Chumphon) THRAKDIFEFEFEDK T7% % HHD T D,

2008 DX A DWRHID A A V3= LD A K 2-11 (27”7, UL, 12 tFFB/ha 7°% 20 tFFB/ha
LIRS D, b BN REVOIINERES Kb KEWZ 7R (Krabi)) ThH D,

¥, FA OBERONEZ LR LTCHI Z B 2-9 12”7,

MYANMAR

CAMBODIA

Prachuap Khiri Khan

MALAYSIA
2-9 A DK
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TAICRBTBNA AT« —EIEEDHRE

Harvested Area (ha)

Yield (tFFB/ha)

140000

120000

100000

80000

60000

40000

20000

25

20

15

10

Province

2-10 ZADRBIDA A )L/ \—LUNFEEFE (2008 )

H 84 : Thailand, Ministry of Agriculture and Cooperatives ®

. X
. N o QO g » N K
< {-\‘\‘ : S & rz,*& & S & °
fz,Q © \«‘(‘ N Q‘\ c)\)
> &
& <
%’b
Province

2-11 BADRBIDA A IL/A— LD EYL (2008 £)

H 84 : Thailand, Ministry of Agriculture and Cooperatives ®
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(2) AAILIR—LDFIE
FANN=DIZEMA D TH Y | BORRIEENE, 20 FH 6 30 £ & BHIMICHZ-T

REZNHETE D, £, REDLDOTA NAMHRDPBRD TEV, A A= NFLUTF D KD RBREE
THEBEEND T EREE LN

WKk« A 120mm 2Lk, 42 1,800-2,300mm

SR : 22-23°C

AR - BT 1 H 5 WL ARMH 2,000 WEH]

JE : REOEAZRLD LT 572055 A

T m— AR (T5em UULEDIRE D KITFHRRWT & 598t 3 pH4.5-6)

FANR—=L0F, B VEM, ETHRBESN%, 77T —vahiiians, 777 —va
NZIE, Tha &72 0 128 Kb 148 KOEETHE X H41%, FFB (Fresh Fruit Bunch : /5) DOUUHEIX
KIBEER (T T 0T —va U ~ORBHRK 2H) NHAREE 2D, X AT DA A L/ — LD HUL
TR L% 14vha 205 20tha THD (R 3-14), A A 3—AOHUUL, PME O F A 7% A 7 /VIRER)
RH AP RO KNERET HRE LT 7 7 X —D—D>Th D,

FANR—= BADOFFFZBN T, EWEE L 72D S BRI S IR S LD, A A /3—24
BB D 3 A D DE K E 35-60%ILEIEID 22k EF DM TWE T, ZAI1TBT DA A r3—
LAFERFORAL TS 3-15 (TR LTz, ALFIEBOiGER S L OER B ORIV TIEZ &R
FINRA ADRPEH SN D T2, KEED ST PME OF A 79 A 7 VIRENFA APEHEICKE 72
MR KT,

BE 2-1 A/~ LOFHE

(% : Suratthani Oil Palm Research Center, & : 44 - RS54 =f1E%N) (E&EIRE
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BE 2-2 AMILINS—LDOERE

(Suratthani Oil Palm Research Center) (&R
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2-4 TR R

KA OFHFI R A K 2-12 17T, A NS —ANEL FEE SN TWD X A bz,
¥ (Perennial)” 23 < 594 L CW\WA Z E23bhnd, Perennial 1213, A A W/ N—LDfh, TLDTZ

YT—varbEEhd,

1
2200000

T
600000

T
400000

400000
1

3

T
1200000

Land Use Classification
N,
vy 3
g_
q 2
' ;;1!‘;4._‘;\ ‘? Q 3 0 100 200 300 40.0 Kilometers
( ’f‘é ) 5\{41;‘}1) Scale 1:10,000,000
]
""}‘ A 36 o i
Paddy field
Field crop
Perennial z
- Qrchard
Horticulture
- Swidden cultivation
Pasture and farm house
Aquacultural land B
Evergreen forest
- Deciduous forest
- Forest Plantation
- Rengeland
BB wetiand 7]
| Mine, pit
Other
Urban and Built-up land
- Water Body % i
2

Land Development Department, 2000

1200000
1

212 ZA D HuFI AR5 (2000 £)

Hi 88 :Land Development Department, Thailand
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ZANZRT D AR O 2[4 2-13 (TR F, FA BIKB X OAA NV — D ISR IR S
A B & H 12, "Unclassified land (swamp land, sanitary district area, municipal area, rail roads, highway,
public area)"2NE &L LTE Y WAL TV D, BRI OV TIE, 2001 4525 2005 4
M THITWTH 5,

o, FEEY (FA N S—A FA TUT =80 K) OIEFTEREOHER (2001 4:50) %[ 2-14
W2, Z A IR TIE, 2 AX°"0ut-season Rice" DVER HEFE D OVDIRFIZ K Z 1, Out-season Rice & 1%,
FEEDM T E BTV 2 MU TRV CIT e W RIS SN DK TH D, XA FEERTIEA A /3= LD
OBIEFICKRE L, FABELMLTND Z EBRbnd, —Ji, 77 —4 X" "In-season Rice"
I8 LT\ %, In-season Rice & XN E; SN DK TH B,

Whole kingdom
25,000,000
20,000,000
© 15,000,000 [ =R
£ Forest land
©
< ¥ Farm holding land
< 10,000,000 |
B Unclassified land
5,000,000 [ o
0
1980 1990 2001 2005
Southern region
3,500,000
3,000,000
2,500,000
©
£ 2,000,000 Forest land
©
:7;, 1,500,000 |- - - DR ¥ Farm holding land
B Unclassified land
1,000,000 [ e
500,000 [~ el B

0
1980 1990 2001 2005

2-13 T FARROHS (LK 212K, TR: 2/FEE)
i B4: Thailand in Figures 2008-2009, p.38 %

X Unclassified land: swamp land, sanitary district area, municipal area, rail roads, highway, public area
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Whole Kingdom

- 1,000,000
]
N ¥ Rubber
§ 800,000 | ® Oil palm
)
T B Rambutan
g 600,000 M |In-season rice
g - ¥ Out-season rice
© g 400,000
©
el
2 200,000 1 . ] B
c
(1]
=
Y
=
2 0
X 2001 2002 2003 2004 2005 2006 2007 2008
©
S -200,000
Southern Region
- 300,000
8
~N ¥ Rubber
% 250,000 | .
g ¥ Qil palm
[°)
.'é 200,000 |- Rambutan
g M In-season rice
g 150,000 1~ % Out-season rice
0T
3=
£ = 100,000
el
g
5 50,000
o
Y
5 . ™
(]
&
i 2001 2002 2 2004 2 2 2007 2
S  -50,000 00 00 003 00: 005 006 00 008

2-14 FEEYOEREREOHT (2001 F£H) (LR 212K, TR:21FEHD)

H 84 : Thailand, Ministry of Agriculture and Cooperatives ®
¥ In-season rice: Start from June — October (rainy season) which have enough water for all part of Thailand to plant
Out- season rice: Start from January to March. In areas which have good irrigation supply. These rice plantations are

not depending on rainy seasons.
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2-5 IN\—=LAAILEERR

(1) /=LA ILOEERR
B AR D3 DA A NAEFEROHERB Z X 2-15 BLOE 2-3 18T, CPO OAEFERIL 2004 D
#1827 t 72 2008 FEITITHI 154 Tt LB XL 2 FFHITHIINL TV D, 7pd6. Z A BUFOFHETIE, 2022
EIZIT CPO DAEPERZ 340 J7 t ITHIRT Z &b, Ak, AERZ S OIS E2VLERDH D, £
Too ZOD D B FT 4 —BVHICK 13 ITHY T 24FM 114 75 t R T 25HECTH D (K 23),

1.8

1.2

1.0

04

CPO production (Million ton per year)

02

00 1 1 1 1
2004 2005 2006 2007 2008
2-15 CPO MAEEDHF

Hi#: Thailand, Department of Alternative Energy Development and Efficiency, Ministry of Energy'85

% 2-3 CPODEEEDHTR

2004 2005 2006 2007 2008
CPO production | ton 820,838 783,953 1,167,126 | 1,051,089 : 1,543,761
Hi#: Thailand, Department of Alternative Energy Development and Efficiency, Ministry of Energy'85
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(2) FADIN—LAALILZIL

B A DIN—=DEF ANV (R=DLFANVAEFETY) O—EE2HE 2-4 (7T, ZAI2iE, LHEFESH
15~90 tFFB/h D/X— LA A L VI3 38 3 fTdo . ALBLRE I DA FHE 1,610 tFFBh TH D, TDIF &
A EDRHEEIZH D,

IR WA A IV VT A N S— DDA & & e 2 B OFEK (POME: Palm Oil Mill
Effluent) 23EHEN D23, £< D/8— LA A LIV TIREDOHWR T 7/ — BN TR TV 5, 20
B, A OBRR BN A A (CHy 2L ET0) BRAELTND, /A A H AIREEIC
AN ENTE, vL—TA L RRYTTIECDOM 7Vuvxy ML LTEANREALTND,
B A TlE, 2 FHADFERTZ LTV DA A LI E 2009 4E 6 ABIET 3 1 FIHFEIEL. 4 23T T

HATF T D,
£ 2-4(1) BADIS—LFAILIIL
Milling POME
Province Name capacity Biogas
(tFFB/h) | utilizasion

Krabi Thai Oil Palm Industry & Estate Co., Ltd (Univanich 1) 60 ok
Siam Palm Oil & Refinery Industry Co., Ltd. (Univanich 2) 30 wox
United Palm Oil Industry PCL 60 -
Asian Palm Oil Co., Ltd. 45 *
Srijaroen Palm Oil Co., Ltd 45 -
Siam Modern Palm Co., Ltd. 45 -
Nam Hong 45 -
Andaman Palm Oil Co., Ltd. 15 -
The Krabi Oil Palm Farmers Cooperative Federation Limited 45 -
Palmorich Co., Ltd. 15 -
Univanich Palm Oil PCL (Lamtap: Univanich 3) 45 wox
Wong Bandit 10 -

Chumporn Chumporn Palm Oil Industry Public Co., Ltd. 60 *
Vichitbhan Palm Oil Co., Ltd. 60 -
Swee Palm 45 -
Thung Thong 45 -
Lang Suan Cooperative (LSC) 15 -
Taweesilp Palm Oil Co., Ltd. 45 -

Hi# : Thailand, Department of Industrial Works .
Biogas utilization: *FIEEAF A, **ENILEA (2009 &£ 6 BIRE )

-37 -



w2 E SR BNAAT 4 —CILEEDES

R 2-4(2) BADIS—LFAILIIL

Milling POME
Province Name capacity Biogas
(tFFB/h) | utilizasion
Surat Thani | The Southern Palm I (TSP I) 45 -
The Southern Palm 1T 60 -
Unipalm Co., Ltd. 60 -
Thai Talow & Oil 1 45 -
Thai Talow & Oil 11 90 -
Green Glory 45 wox
Thachana Palm Oil 30 *
The Natural Palm 60 -
Jiras Palm 45 -
SPO Agro-industry 60 -
Kanjanadit 15 -
Ta Chang Palm 60 -
Ranong Jaroen Palm Rachagroot 10 -
Trang Trang Palm Oil Co., Ltd. 45 -
Lam Soon (Thailand) PCL 45 -
Otaco 45 -
Satun Thai Palm Development Co., Ltd. 30 -
Satun Industries Co., Ltd. 15 -
Chonburi Suksomboon Palm Oil Co., Ltd. 30 -
Prachuab AST Palm 45 -
Khiri Khan
Total 1,610 -

Hi# : Thailand, Department of Industrial Works .
Biogas utilization: *FlIEEAF . **ENILEA (2009 &£ 6 BIRE )
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(3) /\—LAAIILDEETOER

PR—= I A NDEFEE, 78— 2 A A L LBV TR & EH A VD CR— AR EN DA A L%
T2 2 L TITbh s, ThbD T e RCBOTENS L MLAREMEH S s, i
— LA A NDEFET BT A% 2-16 (TR, BEMAE LT IORT™,

Fresh Fruit Bunch (FFB)

1

e Steam D Sterilization —P  Condensate
\ l J
p
. Empty Fruit
r—  Steam Threshing — Bunch (EFB)
\ J
) |
Digestion
\ Y,
Hot Water s l N
Screw Pressing
Qil \ T < Press Cake
V4 <+
( N . h Fiber
’ . Fiber-Nut
Vibrating Screen G
\ / \ /
l Crude l Nut
( | oil ) Nut Drying and
~d  Settling Tank » Purifier yk' g
L ) L ) L Cracking )
3 ) l Underﬂo:v | ) l .
o
2 . Shell-Kernel
g Desanding Dryer . =% Shell
§ L ) L ) L Separation )
< l l CPO l
N\ 'd N\ N\
Decanter- . Palm
— Kernel Dryin
L Separator 9 L Storage L Kernel
v \,

Wastewater /=" Decanter Cake

w w
Wastewater Biogas P Stea.m Boiler
Treatment System Turbine
System I_‘_.l

Diesel Electricity used on-site or
i Steam
Generator sold to Grid

t N

2-16 IN—LAAILDIZEWNLZEEIO—

Hi#2: Thailand, Department of Industrial Works . /A(#4 7 2L 2T LASBASN TS D [FRATIE 7 HFFDH .

-39



528 SALBIBNAAT—CILEEDEE

BEH 23 N—LAAIINDER (B RT2=_Ta%R) (BEHIRE

JBE (Sterilization)
IN— BT A VI ERERE A (Free fatty acids: FFA) 2M@ENZAERK SV D D &L T2, FFB Ok
BTIRED B 72 BEICAPIZA T oL 22 i T AU B 720, i OIREETIE, Frfif /e RENLSAFE S NN

— LA A THI 1%D FFA 25 te, FFA A RITEFEORAEIZ L - TEBITHML, R—AF AL

c*
S

%o PERHEIE, 20~30tFFB OALEERE ) DML E#s C 130 £, ) 3.1bar THJ 90 43 T4 5,

BEH 24 34RO /A—LFAILIIILOMERE S (EHIRE

RESBE (Threshing)

WESNIZFFB X, m—# Y —FJ L« ALy vy —ZEb, REPORENSEESND, 2O
Tat AT, FEiEE LTZEE (EFB: Empty fruit bunch) 23%43 %, EFB X 0Ky %R
ToOATERIERERC T HEFHEAI L L TR S D, HUBORFIZF / adii e L TRES 256 b dH
%, 723, EFB OK53 %K< 7% EFB EMEHEZEAL TWDA A LI B HY . 2D X5 7RIV TI
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EFB 2K BH A MG T HRA T— AT LD T~ 2BRELE LT ESTWS,

BE 2-5 24 -AZA=HERBD/ISA—LA /LI OO—F)—R5 L (EER

’H{t (Digestion)
DEESITRFET, ARV YTy MEED RT A (HE) ICEASH, Bukzinz <, B84
A IVIROWEI\CHER S D, ZOREBTAA I 7 m e 22T b,

AU a—7L R (Screw Pressing)
AY Y a—F LA EAA RIS S T REN SN~ DA A VBT 57 a2 Th b, HSh
TeAA NIRRT a2 22hT i, 77 A= F v VG EROEH T S5,

FAAILER Cribd &L VE2te)  (Oil Purification (Clarification and Drying))

FANORRT vt 213, 4 SOV T T a A5 biv, FEWER RN DRSS, T
DAY Y —=2 7%, A DIOMHE, RO 72 EOREWEYEHEET 572D Thi .,
SR N ERAUITAT O 7o DI, FRHNTITR DN 2 B AURELS 2 WIZhiT b s,

- AAILD S DIFHEYE DN EE (Separation of Suspended Solids from QOil)

JEIH> S A 71 90%, K 10%I 0 BES 2 72 DI FEh S 115, K EVEEME D b A A VA2 HES 2 i
BRI ITIEIE, AA NGBS v 7 ETH D, A A ME, BB RET D 720l e Ll kN
BInd, 207 RIBTI0HERITBLE 50% LK, 207D, SEEShicA A E Ee
IREDOIHEME 25TV D, o, AANVEERICERHI O, A VORENMETT 5,

ST O A LSO, B S AT L6 LR E AW K0 2R AT A
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WCHELTCWDEANINGE DD, ILERO BBt S A4 A MR S v, A VR 27
MTELND, WEBFROERBKIZIAT v X7 TED L., A A NEIRT e RZELND,

- &8 (Purification)

KT v v 2 TRUN R E N Dy BE. BRE SN D, B SR U7z Jimid, ol
DERERZ LR LT[ A A L & —FEIC SN D, 1w OLDBERRIC K-> TSR SN %,

RSN RN BOKSBE ENDH T, A A VO LOMHINNKE L 7e 5, RS
T IRITE LSRR S AT MBS NIZt%, ITY v 7 TIRIFES N D,

STEBAE DIEBAN S DA )LD[EUR

FANVBEURT vt 2%, A VEBULL, RIRERE DA 2D SE 572012, 2 2OY 77 m
TAND D, REFEOIREEA T » IEB LZ 4% EEWEIETEA L EZERLTREY . BWEED
AR (REES 2 OVIXERIEE) b EATWD, ISR 7 7 4 R—LR b EENR D,

- TH Y7« > (Desanding)

TY T4 7 7ut 23, WEAT v YT F v 4 =BT ENSER LT 2 7 X THY |
VD7 mt A THW L2 ki#E T 2 AR TITbL D, HBEAT vy Vid, ~f /A hLb—F—-
WY A 7oz HnTFiib i s,

- TF¥ v >T 1> (Decanting-Separating)

TRY T 47T AT, EBHEOILERA T v PICEENL A A N Z RIS 5, B S 7
FA TR SN D, ZOT mE AT, BIRSNTAA N, Ty o2 r—F% JRNEL D,
PKIZBEARBE T Z o b TS LD,

IR—L#EUNZZ >~ (Kernel Recovery Plant)

A7V 2a=FVAZEBNT, AAVRIZRSTZRENS T 7 A 3= T v (nuts) BofES D,
T 7 AN—EITIHNORA 7 =B LTHWORD, Ty V33— 258 (palmkenel) ZEINT 572
OIZT v YERRIZIE DD, % (Shell) 13/3— L0 Ho3HfE - ISR &AL, oo TERMNELE L THRGE
ENnd, DPEOBIFTNR—LAANINDRA T—HRELE LTHOON,
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A Z—

IR—= DA A NVDOEPEICBNT, ZBRITEL 7 ne 2 Tlibn s, FlxiE, WEeHb7ete 2T
%, KA F—ORELE LTIET 7 45— (fibre) BV BILD, 77 A S—7S R LAz
=/ (shell) bfEbND,

FE 26 34 -AF3=MERBD/N—LA AL NoHHENST7 (/N — (EHIRF)

BEKA018

PR=BAA IS YEH S 72 FEK (POME: Palm Oil Mill Effluent) 1, 1@% . HEAKHLYEZ #5794
DT DIAED TR KRB SN D, %< D/R—= LA A VIV TIIBR T 77— A3 2 72T
%o HEKIZTEWEARNEN 0, T 27— TR DR REACHE CHy 2 % < Eie/ S AT AN
HET D, AT AEFKENHATHAANINEDLR, A THEDR, ZOX DA AT
ADEUL - FIFHOFHETRENRAT APHEDRRE S BR 5720, BB vt 2%, IR=ENRT
AP OB DD TEHER 71 A TH 5,

BE 2-7 34 -RAFA=TAHARBD/IN—LA AL DBFEREST —2 (FEIRE
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NAAHRYRT I

IN=BFH AN INOBEKITFAEN & L BICE LT, BELEE S AT 2% WA 0 ADERK
(23 LT D, e h —RIVZRBEKILIRL T 7 — B ChH D, KT 7 — v InDRET H A X 1T
INETEMENARNZ ENED-oTo, I, 1M’ DB 12-16m° DA 47 A& J 4k S
HZEWTED, ZONATHAZHNTIHEL, BRELICENZTRET Do A AHALAT LT
&, PR S NTBEK TR OAEBEMAR MRS N D720, KEHEBGERTE 5,

CPO Dk

APESITZ CPO 13—V —IC K> Tk SN D, FA RO/ S—LA A VL INVDEAEIE, CPO I
AT B ZWIR EING N 3 Y EAEIC K o TR S D, ek, XA MENDAN a7 ET
PR CHIE SN DG A L H D,

e

. Q::f.'& = o

BE 2-8 A -RIATHTD/IN\—LFI AL HBFHER (EEIRE
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#53 5 S41HF3PME DS1 7Y+ 2 LEEWNEH X HEHE O

E3E YAICET D PME DZA THA U ILRENR ST AHEHE DO

31 FHERA

3-1-1 FHENRZ7AEXR

() IR7OEX

PME DT A 7% A 7 JVREHEN APEHBEREOM SR 7 1k 2%, PME BLOZ OO TE
HFEBETHHHE 3-1 OFEH E L (A NINS— LT T T —3 g o BSB89 72 R i
i, A A Lo3— L3S CPO EPE, PME A FE, HENHIZIST 5 PME DiH# | FFB/CPO/PME Diiik) ,

723, PME OAEFEICBWTIL, BEEOFA NR— LT T T =2 a VinbOR— LA A Va5 5
BLEHRT T T =2 a v EITH)GAEPEESND, EHERR EHF IR T T —va v
EHET GBI OREL D, Fio, HEERZ HHUR S B R O W T o6 4 U 5 ke
PEDS & D73 AHEEMEN K E  EEMRFMEAREER Z LB AR TIIEZD RN & & L, [##E
72 - HR SRR SV THZWCEER L=,

B 3-1 [ZAMFEDNRT o Z N —DA A =D % T, FA N/ N—LOFEER LN CPO OAEPEIXZ A
FAERD A T Z =107 7 B I PME OAPER JONHEIT/ S a7 Il Tirbh s LRE LT, F
72, CPO XA T X =i a7 £ 0l Bk s g EHE Lz,

B AANSI— BOFSE, S— DA A VOEFE, PME OAEFEICEET DRI 2 ICEEHEO LB
D TH D,

® 3-1 {ARIOEX

Processes Y/N

Land use change

Y

Direct land use change ) .
(In case of establishment of new plantation)

Indirect land use change N

Oil palm cultivation

CPO production
PME production (Including refining CPO)

PME consumption
Transportation of FFB, CPO, PME

KKK K

- 45 -



538 S11cBTBPMEDSA 712 ILBEWNE S 2 HEHE O T

Bangkok
- PME production
- PME consumption

%
- CPO transport * ? K,
. \ \

Surat Thani, Krabi
- Oil palm plantation
- CPO production

B 3-1 N F—DA A=
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(2) tHFIREEGR7OEX

[& & U o el 2 4E)
THF R T 0 R OW TR, 2 A TRIESN D, i, B, ok, BEE. KW, B2d
HKINDTANIIR—=LT T T — g r~O LRI EZ R L Uiz (2o 2RI RS EOE

13 Appendix I ),

(R e F FRERIIC D W]

HHADAANSR—=LT T T —2a VBB TR, B THIRI R & & 612, BT
D THIAH T HIERE A MERFT D 72 O AT K o TILRHER 722 T HR iR A U2 S e S b,
LR 722 ORI R & 13 BEfF o BRI (B, B/HE) oA A= T T T —a
DEHAZ DS D Th 5, MER 7 TR His# &1, RO BEEE 72 TR HESHRIC > TEL S 2
W72 MO Z L 25 5, BI2E, BHEZEHR L THZICAA VA=A T T 0T —va %
Tt %6, BEMOMIEHD T2 LT, UHRBEEDOTRR/NT o AL - TE, 2zl
TeOIHLD T 41dD 5 U NIHE T 2 b DAENTOND AIREMD B 5, ZD L & HMEEREI -
IZHIEEZ &4, CO, DIEKRKIEZ > Ba P E SN D, BARMREIE LT, FaMNeFA 17
T T = a Y OB TON DG, KRNI LAOFTFEA =T 72010, MoGFT TR 2 (i
LCELMRDT T T — a U IMThN D aRER® 5,

CDM 7'm Y= MIBWTIE, 0 &5 2 MHEry 22 T sl X 5 IR S0 R0 A PR R oo
Mz 1) == (Frv=r FFEEOEHD KTV ER) | & LT — A2 Ko TN FH
TOHMERDD L SN TS, fiibko CDM T % 71k (Approved afforestation and reforestation
baseline and monitoring methodology AR-AM0004 “Reforestation or afforestation of land currently under
agricultural use” (Version 03) ) 123N TlE, AEAKIC o TBWR HALD FTREMEN & 2 L3504 F
¥ =)L 7R CERBHHAM O EFEEDIFB ORI L 5 Y — 7 — VOB HFIENFEOR STV 5,

AMFFENCIBNTHRG L LT EHIRI O723CT. 2D & 9 el 72 TR s oo "TREMED 8 2 D
E RS LA BEE, KEOSETH D, —T7, BUEHRORMO L5 RAFO A TWRWER
B 2 WIIHERRIED EHIFH TIHE CRWGE R LN E B X DiLD, £ BHIN D DO AT,
LAY R A L 0 & | #0072 THOR RIS D CO B DT AR & < 2 256 bARE
SND, ZD7=, THFIHEHIC KD CO it EDFHEIC IV T, FHEMOSE, HEE X
ONEFER) 72 TR FHERHA O T 25732 Z E WL E LV, Lo LA 6, [W#ERY 7 HHf s o
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A BRI, ERCHIK D EFEMTAEDORIUCKRE {ELA S, FEEHICE > TUIAETRWGS
b5 E, TOERITENEFNO T 0T =7 Nr—RUKFT 5D TH D,

IO, AR TIE, WO EHFIHICOWT S B 22 HR s 2 x5 & U, M7
ORI R SR S D 2 &k LT,

[t DBEEEDHE—IC DWW T

LCA (FATHA I NTHAAL ) Tl REAMERBEIRZ LT 256, BE 23RO
—HHVIFHIEE LRTIUIR RN E SRTNE ™,

KGR E LN ENO A RITEROEELZ A L T\D (& 3-2), ZD7H, TOH#iAA4 1 v
W=LTFT T = a VTSN 5E . JTTOMREZMERF T 2 72 OIS DS CAPETEEN SN E £
D FREMED B D, T DFRIZ, AR OREER 722 THR BB J 0 | R 72 A FHERHALL o
IRENRT AP SNDATREMEDR B D, T D72, TR FHEH A 5 IR = AP & 4 5T
T HBRTIE, TeOBEREOMERF ] DOBRICA C S PRHBAEUNCHERHT 2 Z R EETH D, —J7, £
&9 T TIOBEREDHER ST, ED XD RGAT CTd D\ T E DR DOBEREDHT /2 IZAE U 5 783,
TuY =l ORI G LR EY O AR IR EIFIIRE HKIFT D720, [DTOBEEDHERF )
(DWW T ORI EARRO TEEL VN, B2, KSR LT 5 [ERCHUE o 7K H 23 oD - Hifl I S s <
AT, MOGFT CTROAEPENITOND Z LIRS IMGTE D, — T, ZAITBTL KDL T,
ENTFEORDIC X 0 AR EI 2RI 72 > TV D ESRCHE OS5 TSEOBEREDR/ERF ) A3kRE L 72
WA DS VD, Fio, BEDOREICLEEIIFRICELT S, £, sndo LBV FHlE
PHOBEREAHE— L & 5 &3, BRSO TITON D BEM D AFEIZ OV T, £ ORTD Tl
FIHIEREZ B [E L2 U7 69 SHBFEH S EEHANCIER T 5, & 612, ORI I ERH 2 I XRFHR 2
DAL L7, Pl 290K U TR RO —IXTE RN L EE R BN D,

AWFFE TR, R~ o 2 21T DIRELR AT AP EOFEIC BV TIE, I TEHE
172 - HOR R ) (2R D LB OHH « WINEDOFHENEE L Z R 72, ZD7d, AWFZETIE
K LHFIHO TRFIFEOMEIE) ORIEH L, FANSR—LT T T — a3 U ~OEHIEED CO, Jik
HEAFHE, 22L& L

VA b, FRICEEERY 72 TR S © IRBATEE DA —BINCHE THDH Z &, HREDHE—
I X DFHIIZ DWW TIE EFLOD K 9 T RFEEMEA @ T & 6 A8 TIL ERE DR — M IE A 7,
IRFBTIEOBEREIZIRE U CIREZNR T AP E O 21T > 72, BEREDHE — 2O\ TITASH OB T

b5,
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& 3-2 WRELE-IHMMASENET SHEED—HI

EHFI] HgRe D —14
SRR RMIEL | REMERE CK. RS EERIBHERE (2 45%), BEFEME (MERLAMIHSE) .
KH TR —EPE (F LREOR, Bk | RENT,
By AR JFAEMRDORES . EMSIRIEDORES, WPEGTRERE (MR8 D5 ORREE) |
KPR, PRFATIR, 5F
B RPERTRAPE, IRFENTH, 55

MARFP (F, BEOWAELL T, BMARE. BEWLIE, TrILX—£ED 3 0EH T TS, BEMLIBL(F, BEH
FUMBERICHR T 2 ARMEEZNOHBILEZOFAZIEL. TRILF—EELT. AR ERZVORIEBEICSLD
INAFHRAFEEENAT T RARFULDRE - BEUR, Tz, KENAFIRAOIRILEF—EIOFIEE T DRBELDHE

B-AERNEREY .
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(3) BEMRAXDHHIRS & ' EXE
BB T v AT DIREZRA A OP RIS LORR E LIZIRERT A 2R 3-3 1T5R7,
[EEER 72 TR A 7" 2 ATk, Hi SR - MU S A~ A EE - RER, IR DML
IZPED COHEA RS & LTc, 7ok, ARBFE TR, HHIFIHEEHUTAE O IRBATE DO Z LD IMTAE
L. KEDBO CHy BTG E Uiz, A A =255 7 0 ATl OB S
CO HEH &, MEAZIZHE D N,O Bt &, MBI ORLEIZME 5 GHG P& A %5 L Lz, CPOERET vt
AT, RHEN I LA REIOEEIZE S COHEHE, POME 7260 CHyHEHEE XI5 L LT,
PME EPE7 1 & A ClE, RHESOEEITMED COHEHE, = AT VAHUTHIND X & ) — /L DAPE
KED CO PEH B A %5t & LTz, PME & 7 2R A TlX, A% /7 — /R OABREHEIR O R 5 HNREET
HZ LIk D CO B EZ G E Lz, Bk a2 T, AANNR—LTF T T — g hbsi—
DA A VIO FEB ik, 73— LA A L IVINBREHE~Or— Y —(2 K% CPO ik, FEHHE)
BT~ O £ % CPO ik \PME £FE 77 R B N A AT ¢ — B /WRA %~ PME

HIEICPE D COPRHEAZ R L LT,

# 3-3 BITOLRITETHEEMDNRARBEHIR

Processes Emission sources and GHGs

Direct land use change - CO, emissions associated with the changes of carbon stocks in above and
below ground biomass, litter and dead wood, soil, that is caused by direct
land use changes from previous vegetation to oil palm plantation

- CH, emissions from paddy field is excluded

Oil palm cultivation - CO, emission from fossil fuel consumption for agricultural operations
- N,O emission from application of fertilizers

- GHG emissions from production of synthetic fertilizer

CPO production - CO, emission from grid electricity consumption
- CO, emission from fossil fuel consumption
- CH, emission from POME (Palm Oil Mill Effluent)

PME production - CO, emission from grid electricity consumption
- GHG emission from production of methanol that is used for

trans-esterification process

PME consumption - CO, emission from combustion of fossil carbon contained in methanol that
is chemically bound in PME during the trans-esterification process

*Qil palm derived carbon is deemed as carbon neutral

Transportation - CO, emission from transportation of FFB, CPO and PME
¥PME £ETOEXIZ(E, CPO OFEHTOEREED,
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3-1-2  FHmEAL

PME O 7 A 7% A 7 ARENFAT APEHEOFI AL, LLFO LY & Lz, PME O HEE
Hic v, BNEAEH- Y OPEHE LS & bic, BAEEEEH - OB L EE L,

x 3-4 FHmEA

- PME It 729

* PME IMJ] 729

o T A NN — 5FRKEE Tha H7- 0
- HEWEEAT 1km H720

3-1-3 RRERE

PME D Z A 7Y% A 7 MRENRT AR BOTIEICIIT 2 FER/NRT A—2 (F 3-5) ([ZO01T,
B A TEER—ZATEDL LWVOMEDIENR B 5 03 ka0 E k- St bl Lz, £, %37 2
— 2 DIEZ R IMEN SRKIEE TELSEIGADT A 7H A 7 VREDEN APEHBEZEE L, &
NG A= B DOEAME T A 7 A 7 NMRERAT AP BTG 2 D 5B A i LT,

x 3-5 REMTONR/AATA—4Z

- FFB D&

- e

- CPO EJERh=R

- CPO AEFERF DTV X —iH#E & (FBJ) - B
« CPO £/ D POME HEH &

- PME A4 FE2h3%

- PME EFERF O =R VX —HE & (B)
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32 MR

3-2-1  hfl R

(1) EERZ LT ARk

BIACAA NS LT T T —v a VR SND A, B ORSRATS OBk 7 —1 ()
BEB - HUREANA A~ R VRIERAL, RRFEAR, THEIRSR) ORIV CO SN D, ABFFET
L TREHE, FHE, A6k, BEIE. KHE, BUERDN LA A NN— LT T T — 2 a U OEFEN R L
HFI R E 5 CO, A x5 & LT, CO HBEDFHR DA A —T1FK 322 DEFBY Th D,
7R, AT O FHIOBIARIZA A W= LT T T — 3 VBRI S, BREEEIC K o TR
TCOUTEMEIND LRE LTz, Bz, Bk a ik U TR DN ARM &R 2 A 0E 3 55612
DVTIEBEL TH2RW,

BRSO, BN S A NR— BT T T = 3 U~ DERHAICPE S IRBRFEEOELIZ OV T
H, Y= TRA U RRUT EBRRE LIZBHEOMIRIZR T 57 — 2 2 W THERH L72, T4k,
R KE DD A A NV S— DRSO S IRBATFREOBAGICOWTIE, Z A 12T D RERT
HEROWIEH 2 BB HE Lz, £70, M, B =286k, Btz on ik, 1pec™ P ok

FITERBEEOT 7 40 MENRIE S TR Y . 2 bz vt bbb Tiro 7,

M

BET—L iﬁﬁ%& | AL IS— L
imﬁi“;g;%“ atC/ha x tC/ha
%{fiﬁﬁ b tC/ha y tC/ha
TERE ctC/ha ztC/ha
&it a+b+c tC/ha | x+y+z tC/ha

RRITBEDELIZEESCO, M H = (tCO,/ha/year)
= ((a+b+c)-(x+y+z))*44/12 /AT AT = 25 years

X 3-2 EfEaEtFIREEICES COMHEDEEAA—D
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[BEEDMFTR—X]

BRI N D A A NS— LT T T — g VDRI BT D REITEREO L& R L7
WFZEI%. Wicke etal ™, Reijnders and Huijbregts™®, Germer and Sauerborn™’, Beer™* %733 5,

Wicke etal ' |3, BVEFFIAR, VRIRHIL, FEHINOAA N N— LT T T —2 g L ~OEEHITEE S RE
R AP B ATl L TV 5, GasCc ik S 7@ o x5 & L BRI O R FERTE R 2 3R 3-6
[ZHEHL L7, DD BB DA A NS LT T T — 2 a3 U ~DOEEHIZ X D CO, IEBR &
1$5152 tCOyha L RIEI NI, 7o, —MRAITA A /Lo — AT > D A EMEDVE © 5K 25 1412
KRENDIZD, AANSR—LT T T =2 arDIATHA LDESFELERETDE, LEHZVD
JEHH BT 4T 20.6 tCOyha EFIV M THZ ENTE S, AR, BRHICBIT DA ANV R—LTF
> T —3 a3 UBH%ETIL 67.6 tCOy/halyear, T COBIFEDEA 1 4.5 tCOy/halyear D IEBEIRIT & HiE &
iz,

Reijnders and Huijbregts ® 1%, BVESFRIARA B A A oS — BT T LT — 3 L ~OEEHIC LK 5 RSG5
T AP EZFHE L TV 5, il SNl G, 5 & Lc BHFIH O RFEITE L R 3-7 1T
B LTz, ZHONOEMRRN S A A NR— DT T T — g U ~DEEHIC L D CO, i i 284
tCO,/ha/year, JEIRHLDA 135 KT 83.4 tCOy/halyear, #x/NT 65.1 tCOy/halyear & HE Sz,

Germer and Sauerborn (3, ZUFHEHIARA B Z A b/ S— DR~ DEHIT AL 5 IR BNF A AP B2 3T
fliLCWD, sl S D, MR E L BRI OREITREE R 3-8 1P Lz, Zh
BN A A N 8— DRSO L D COy i E1E 25.9 4 17.7tCOy/halyear, JE RO 515 52.530.4
tCOy/halyear & HE ST, 723, T O OFETIIBBRIZIH T 2 FMROBHE X 1T L O LHEE LT
WD, —J7, BEHIDD A A o= DRSO DY AL, -5.4+3.7 tCOy/halyear (IEBEDOWINY) & HIE
STz,

TARR BBIEL AKEDN S A A LS — DR OIS 5 IRBRTEE DO LIZ DN TIE, #1188
% R BRI OB 2 B CHE L=, Gnanavelrajah & 13, % A DR« 22 FEHE O HO 1R35
U A 7 4 —/L RIS K D EHil L T2, AR & A JGEG FElod 7 m— v (Khlong
Yai) JAIATH %, f ITHR S NIl D, T bR, Rt KHEORARTERIL, £ L, 240.77
tC/ha (M1 5B - Hi T8/ S A A~ A DR 136.66, 1HERFE: 104.11), 184.67tC/ha (M E3T - H R
NS F~ AR DR 104.44, 3R FE: 80.23) . 71.0tC/ha (M1 B3 - MU Rl A A~ A hdfRF#E: 7.2, +
BRI 63.8, KEMNDHARICHMIEENTWD A Z AIEERV)EHES N (£ 39), &b,
Gnanavelrajah & 2 TlZ, A L/ 3— ADREATERIC OV TEFHE S TWRYY, 2O A A3

— LT T T = a YORFITEEIL, #ER - IS A R EBERBEOEGFHI OV TR

-53.-



#53 5 S41HF3PMEDS1 7Y+ 2 LEEWNEH X HEHE O

Wicke " O (53.1 tC/ha) % . F 7= 1385321250 Tl Gnanavelrajah 5 2 0O = 2Kk 34 & [RIEE (104.11
tC/ha) & L7z, Thbnnb, Tk FBIE. KENOFANAN—=LTT T — g OB
9 CO, BT Z N F 4 12.3 tCO,/halyear, 4.0 tCOy/ha/year . -12.6 tCOy/halyear & HE S iz, 728,
JKHIZOUW T, Gnanavelrajah 52 Tid, HARITHH STV D A Z ATHOWTIEEE STV
B, TIH ZEYNCEHE L7725 A1iE, KENDAA NR— AT T T — 3 U OEEEN 7 ]
FESHUC KD COINEITE HIZREL 2D EHEMIE N D, 72720, AR &30 | ARS8 TITREE
()7 - R 2 SRR I O TV N Z L ICRERRETH D,

FA NSI—= DERENZEEMNE B DK 25 FRIBERSND T2, AANNAN=LT T T —
3DTATHA L 2FELIBEL, COtHEL 1 FMIZHEI 2Tk,
PLEDORER AR 3-10 ([CHEF LT,

# 3-6 WHREL-THFIFADRKRETEE (Wicke 5 " KYEFE) (BfI:tC/ha)

Carbon Pool Low Base High Note
AGB - 472 - -
BGB - - - -
L&DW - 5.9 - -
. C loss from drained peatland to oil plam
Oil Palm
) plantation: 10.7 tC/ha/year
Soil Carbon - 40 -
N,O loss from drained peatland to oil plam
plantation: 8 kgN,O-N/ha/year
Total - 93.1 - -
AGB - 171.5 - -
BGB . . - -
Tropical rain
L&DW - 2.1 - -
forest
Soil Carbon - 60 - -
Total - 233.6 - -
AGB - 2.5 - -
BGB . . - -
Degraded
L&DW - - - -
land
Soil Carbon - 60 - -
Total - 62.5 - -
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% 3-7 WHRELE-THFIFAD R RETEE (Reiinders 5 KYETE) (B :tC/ha)

Carbon Pool Low Base High Note
AGB - 48 - -
BGB - - - -
L&DW - - - -
Soil C loss from tropical rain forest to oil plam
plantation: 0.27 tC/ha/year
Soil Carbon - - - .
) C loss from drained peatland: Low case 10
Oil Palm
tC/ha/year, high case 15 tC/ha/year
CO, emission from tropical rain forest to oil
plam plantation: 28.4 tCO,/ha/year
Total - - - | CO, emission from tropical rain forest on
peatland to oil plam plantation: Low case 65.1
tCO,/ha/year, High case 83.4 tCO,/ha/year
AGB - 235 - -
BGB . . - -
Tropical rain
L&DW - - - -
forest
Soil Carbon - - - | See note above
Total - - - | See note above
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% 3-8 WHRELE-THFIADRRITEE (Germer 5% KYETE) (B :tC/ha)

Carbon Pool Low Base High Note
AGB 243 353 463 | -
BGB - - - -
L&DW - - - -
Soil C loss from tropical rain forest to oil plam
plantation: Low case 75 tC/ha, Middle case: 150
tC/ha, High case: 225 tC/ha
Soil C loss from grassland to oil plam plantation:
Soil Carbon - - - | Low case -72 tC/ha, Middle case: -48 tC/ha,
High case: -24 tC/ha
Soil C loss from tropical rain forest on peatland
to oil plam plantation: Low case 423 tC/ha,
0il Palm Middle case: 816 tC/ha, High case: 1,209 tC/ha
CO, emission from tropical rain forest to oil
plam plantation: Low case 43.6 tCO,/ha/year,
Middle case: 25.9 tCO,/ha/year, High case: 8.2
tCOy/ha/year
CO, emission from grassland to oil plam
Total ] ] ] plantation: Low case -1.8 tCO,/ha/year, Middle
case: -5.4 tCOy/ha/year, High case: -9.1
tCOy/ha/year
CO, emission from tropical rain forest on
peatland to oil plam plantation: Low case 22.2
tCOy/ha/year, Middle case: 52.5 tCOy/hal/year,
High case: 82.9 tCO,/ha/year
AGB 71.5 147.5 2235 | -
Tropical BGB 10.5 23.5 36.5 | -
lowland forest L&DW - - o
Soil Carbon - - - | See note above
Total - - - | See note above
AGB 1.7 4.8 7.8 | -
BGB 23 6.7 11.0 | -
Grassland L&DW - - - -
Soil Carbon - - - | See note above
Total - - - | See note above

XAGB: i EEB/ 17 < X (Above ground biomass), BGB: #i &8\ 4 < X (Below Ground Biomass), L&DW: %I

%%, ¥FEK (Litter and dead wood)
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% 39 WRELI-TFIFADKREE S (Gnanavelrajah 5 2 XY ZEFE) (Bfi:tC/ha)

Carbon Pool Low Base High Note
AGB - 47.2 - | Wicke etal. "'*
BGB - - - -
Oil Palm L&DW - 5.9 - | Wickeetal. "'*
Soil Carbon - | 104.11 - | Same as rubber
Total - 157.2 - -
AGB - | 136.66 - -
BGB - - - -
Rubber L&DW - - - -
Soil Carbon - | 104.11 - -
Total - | 240.77 - -
AGB - | 104.44 - -
Mixed Bab - - -
orchard L&DW - - o
Soil Carbon - 80.23 - -
Total - | 184.67 - -
AGB - 7.2 - -
BGB - - - -
Paddy L&DW - - - -
Soil Carbon - 63.8 - -
Total - 71.0 - -

XAGB: i EEB/ 17 < X (Above ground biomass), BGB: #i &8/ \( 4 < X (Below Ground Biomass), L&DW: %I
%%, ¥FEK (Litter and dead wood)

& 310 AAIWN—LTSoT—av~OEENG LR AERMRIC K S CO, i & (BEEHMREA—X)

Previous land use CO, emission (tCOy/ha/year)
Degraded land -4.5
Grassland -1.8--9.1
Rubber 12.3
Mixed orchard 4.0
Paddy -12.6
Tropical rain forest 20.6-28.4
Tropical lowland forest 8.2-43.6
Tropical rain forest (Peat) 65.1-83.4
Tropical lowland forest (Peat) 222-829

MARER (L. BEERIZ (Wicke 5 %8, Reijnders 5%, Germer 52, Gnanavelrajah 5 ) [2& B ikEBEBET —4%%H
WTEENEEL-LDTHD
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[IPCC R—ZX]

IPCC™" 7™ ik, ERIOEBNEA APEHIE « WIUFA > - U OFERRICEI LT, 4ttt
RO RFBITHEDOHER TFIEN A RFA 2 L LTRENTWVD, T 2T, IPCC™ %™ tifit &
NTWAHT 740 MEZHWT, £ 3-11 IO T2nEno HHFlH Gilth, Fi, T2 o B
RIAR, BVHRBIMERIENR) DOAA N R—LT T o T— 3 U~OEERIZ L D CO, JRHEERE LTz,
2B, XA X IPCC DEFEIZ L D Tropical moist 33 O Tropical wet Dii )7 DFMERIFZET D726

(Appendix Il ) | WX DOGEIZOWTHEE Lz,

& 311 WRELFE-ITHFIAKEE)

Previous land use Climate Region

Tropical, Moist

Degraded land (Severely Degraded Land)
Tropical, Wet

Tropical, Moist

Degraded land (Moderately degraded grassland) )
Tropical, Wet

Tropical, Moist

Grassland
Tropical, Wet

Rubber Tropical Wet or Moist

Tropical rain forest -

Tropical moist deciduous forest -

IPCC™" ™ ey | KM DR T — (M BED - R RS A A~ A, WEEERRL, RsEAR, +
HEpRFE) DRFITMEEF 3-12 0L DI Lz, B, HEREICOV T, 1PCC™ ™ 0 Tier
1 HiEICEE-S & "Reference Soil"|Z"Stock change factor"% 3325 Z & THIE L7z, FtEOFEMIT
Appendix 1T (2733, #HIFER/ANA A~ RNZDOWTIET 7 40 MERIZE A LD —R 2o TRt S
TELP, FEHOXNGHNE LT,
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FAICEITEPME DT A 7Y ATV ILREMRIT ZAHEHE O

£ 3-12(1) WHELE-LHFIADREEBES IPCC RA—X "8 39 (H i :tC/ha)

Carbon Pool | Climate Region | Low Base High Note
AGB - 31 68 101 | Table 5.3
BGB - - - - -
L&DW - - - - -
Oil Palm Tropical, Moist 47.58 57.34 79.30 | Calculated; Fyy:1.0, Fyg:1.22,
Soil Carbon
Tropical, Wet 53.68 | 73.20 | 80.52 | Fi:1.0 (Table 5.5)
Tropical, Moist 78.6 | 1253 | 1803 | -
Total
Tropical, Wet 84.7 | 1412 | 1815 | -
AGB - - 89 - | Table 5.3
BGB - - - - -
L&DW - - - - -
Rubber Tropical, Moist 4758 | 5734 | 79.30 | Calculated; Fyy:1.0, Fyg:1.22,
Soil Carbon
Tropical, Wet 53.68 | 7320 | 80.52 | Fi:1.0 (Table 5.5)
Tropical, Moist 136.6 | 1463 | 1683 | -
Total
Tropical, Wet 142.7 | 1622 | 1695 | -
AGB - 60 140 340 | Table4.7
BGB - - - - -
Tropical Rain
L&DW - 1 2.1 3 | Table2.2
Forest
Soil Carbon Tropical, Wet 44 60 66 | Table 2.3
Total Tropical, Wet 105.0 | 202.1 | 409.0 | -
AGB - 5 90 280 | Table 4.7
Tropical
BGB - - - - -
Moist
) L&DW - 1 2.1 3 | Table2.2
Deciduous
Soil Carbon Tropical, Moist 39 47 65 | Table 2.3
Forest
Total Tropical, Moist 450 | 139.1 | 348.0 | -
AGB - - 8.1 - | Table 6.4
BGB - - - - -
L&DW - - - - -
Grassland Tropical, Moist 39 47 65 | Calculated; Fpy:1.0, Fyg:1.0,
Soil Carbon
Tropical, Wet 44 60 66 | Fr:1.0 (Table 6.2)
Tropical, Moist 47.1 55.1 73.1 | -
Total
Tropical, Wet 52.1 68.1 74.1 | -

¥R FRETECZ (. 2006 IPCC Guidelines for National Greenhouse Gas Inventories ® Volume 4. Agriculture, Forestry
and Other Land Use 0 Table M5 FA{E. £-IFZNZRAVWTEENEELI-L D THA (Note HdD Calculated”)
XAGB: i EEB/ 177 X (Above ground biomass), BGB: #i &8/ \( 4 < X (Below Ground Biomass), L&DW: %I
¥, #4H3EA (Litter and dead wood)
$Oil Palm, Rubber, Grassland @ Soil Carbon (&, (Reference soil carbon * Fiy * Fye * Fi )JIC&YEH
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% 3-12(2) WHELE-LHFIADREEBES IPCC RA—X "8 39 (Hfi:tC/ha)

Carbon Pool | Climate Region | Low Base High Note
AGB - - - - -
BGB - - - - -
Moderately L&DW - - - - -
degraded ) Tropical, Moist 3783 | 45.59 | 63.05 | Calculated; Fyy:1.0, Fyg:0.97,
Soil Carbon
grassland Tropical, Wet 42.68 | 5820 | 64.02 | Fi:1.0 (Table 6.2)
Tropical, Moist 37.83 | 4559 | 63.05] -
Total
Tropical, Wet 42.68 | 5820 | 64.02 | -
AGB - - - - -
BGB - - - - -
L&DW - - - - -
Severely
) Tropical, Moist 2730 | 3290 | 45.50 | Calculated; Fyy:1.0, Fpg:0.7,
degraded land | Soil Carbon
Tropical, Wet 30.80 | 42.00 | 46.20 | Fi:1.0 (Table 6.2)
Tropical, Moist 2730 | 3290 | 45.50 | -
Total
Tropical, Wet 30.80 | 42.00 | 46.20 | -
) Reference Tropical, Moist 39 47 65 | High/low activity clay soil and
Soil Carbon . .
Soil Tropical, Wet 44 60 66 | sandy soil (Table 2.3)

¥R FRETELZ (. 2006 IPCC Guidelines for National Greenhouse Gas Inventories @ Volume 4. Agriculture, Forestry
and Other Land Use 0 Table M 5|FA{E. £-IFZNZRAVTEENEELI=L D THS (Note HdD Calculated”)
XAGB: i EER/ 17 < X (Above ground biomass), BGB: #i &8/ \4( 74 < X (Below Ground Biomass), L&DW: %I
. #43EK (Litter and dead wood)
¥ Degraded land @ Soil Carbon [&. (Reference soil carbon * Fiy * Fug * Fi )IC&YEH
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T1ICHRFT S PME DT A 75 A 7 IVRER A ABELE OV

BT HF O RERE R (F 3-12) 2B AANSN—L T T T —3 g L ~DOEEE 7 T HF S

Yz LD COHELZE 3-13 DEBVHEE LT, k. MEMITERX—RADEE & FMRIC. ZA X

— LT T T arDIATEA L 25 AELE L, IR R S IRB TR O

25 FETERL T, CO Mt & LT AR

H0 LT,

DEAL &%

& 3-13 FAIWIIR—LTFoT—av~DOEEMNG T A RERMRIZELS CO MEE

(IPCC "—X)

Previous land use

Climate Region

CO;, emission (tCO,/ha/year)

Low Base High

Tropical, Moist -19.77 -13.56 -7.52
Degraded land (Severely Degraded Land)

Tropical, Wet -19.85 -14.55 -7.90

Tropical, Moist -17.20 -11.70 -5.98
Degraded land (Moderately degraded grassland)

Tropical, Wet -17.23 -12.17 -6.16

Tropical, Moist -15.73 -10.31 -4.62
Grassland

Tropical, Wet -15.76 -10.73 -4.79
Rubber Tropical Wet or Moist -1.76 3.08 8.51
Tropical rain forest - 2.98 8.93 33.36
Tropical moist deciduous forest - -4.93 2.02 24.60

KAFERIL, IPCC HARSAL T Bk R ERBET S AV TEENEELLEDTHD

(2) MRS L 3tF) iR

[ATEERY 7 TR FHES R DA SRR T, [ESOHU D R EM TG 55
HHC L TUIELRWEELH LR E, ZOER
Thd, DT, AWFZETIL, MR EHIRHERIC X 5 CO, i B3 E &
D K9 T fEFER) 70 T A FHERHA A U 2 AT

EMEN D DN EBETHICL LT,
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#53 5 S41HF3PMEDS1 7Y+ 2 LEEWNEH X HEHE O

3-2-2 AAIVIN—LEIE

FANSR—=DIZFEDIEYTH Y | WiBHEB L2 3ENLIHEN TE | —RIICEFEENED S
25 FERIHER SN Do A A N/ S— DO T 1 & ZADOFEMITER 2 FIZFCHE L7z,

FA = BOFRKERE L, BB A DFAELE P Bix I X =W E 7 EOBAN LT
L. AMIRTIE, FRCRBEOBMCHALIZ L DO REDRAT A EXI5R L Lz,

A NSR—= DI D D e b RN 2T A =5 L LTUIAA NR—LDIE (Tha H720 DR
B (Fresh Fruit Bunch: FFB) DIUE) 230 5703, # A 1Z31) 2 Ikl L OSCHkEZ £ 3-14 10777,
FFB DI &E(T 14 tFFB/ha 75 202tFFB/ha £ TEMENH H, AL TIIZ N O DO FHETH 5
16.7tFFB/ha % FV 7=, ZHud~ L—37 (19.03 tFFB/ha : 2007 4EEHEME) & Hled 2 & 00K VMET
B2, ERSOBENCHE D COHFHEIL, BB EITEI O CO JFHIR AR5 Z L THEL
Too BANTIT BAA NS DRI O B ORI LE 5 BHI R RIE 033 UFFB & L7277, %55
FERIOMEFIC X % HHi 50—k %% (N,0) OftiE: IPCC D FiEE AW TEE L™, +
A s S— BFREHT 31T 2 il &I T International Fertilizer Industry Association ™ 36 X N A 12351 % F5ik
HEEBDLENRVERS D (F 3-15), ZIUITEHEORESEIC L > THEEEN R LD Z ER—K &
FRZBND, —I7 RO RE A 9 IR == R AT APEH T R ORI Ol & (Z £ i GHG
PEHR S 2 95 = & TRE LT,

FA N S— DRFEAE D RBRRAT AP EOF R E 2R 3-16 (TR LTz, £z,

RSO A Appendix 1117k L7z,

* 3-14 ABAIZH1+5 FFB s

Value (tFFB/ha) Comments Source
14 - International Fertilizer
18 | - Industry Association”’

16.9 Average yield in 2001
15.2  Average yield in 2002
17.0 = Average yield in 2003
16.8 = Average yield in 2004
154  Average yield in 2005

Thailand, Ministry of

Agriculture and

Cooperatives*87
17.7 Average yield in 2006
15.0 = Average yield in 2007
20.2 = Average yield in 2008
17 - Somporn &7
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= 315 BAALIZBIFBAAIVN—LBIEIHELEIEE

Type Value Unit Source
N 107.5 International Fertilizer Industry
134.4 Association”™’
204.0 Chavalparit ®
1324 Somporn et al.”
130.4 | kgN/ha/year
88.1
118.0 Suratthani Oil Palm Research Center ®
1133
183.0
P,0s 64.0 International Fertilizer Industry
84.5 Association
120.5 Chavalparit ®
0.9 Somporn et al.”
65.6 kgP,0s/ha/year
72.1
72.1 Suratthani Oil Palm Research Center ®
98.3
85.2
K,O 230.4 International Fertilizer Industry
384.0 Association”™’
168.6 Chavalparit ®
245.0 Somporn et al.”
256.5 | kgK,O/ha/year
196.7
213.8 Suratthani Oil Palm Research Center ®
342.0
342.0
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R 3-16 A AILN—LFBIHIBRENRTAFHEDEEICAL=ELH/NFA—42

Value
Parameter 95% CI Unit
Min. Average Max.
Lower Higher
CO, emission factor of petroleum 3
) - 0.0741 - - - tCOY/GJ
diesel
FFB yield 14.0 16.7 20.2 15.7 17.7 | tFFB/ha
Consumption of petroleum diesel in 76
- 033 - - - | IAFFB

agricultural operations

Ammonium nitrate 88.1 134.6 204.0 110.6 158.6 | kgN/ha/year
Fertilizer

Phosphate rock 0.9 73.7 120.5 524 95.0 | kgP,0s/ha/year
use

Potassium chloride 168.6 264.3 384.0 215.7 312.9 | kgK,O/ha/year
GHG Ammonium nitrate - 7.1 - - - kgCOy/kgN
emission Phosphate rock - 2.0 - - - | kgCOy/kgP,0s5
factors of ‘150

. Potassium chloride - 04 - - - | kgCOy/kgK,0

fertilizers
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3-2-3 CPO %E

IX—= KA A VLTI, FFB ONIEL, F30 FFB 25 OFEfE, CPO DS D7 utw 21280 |
FFB 725 CPO NAMESND, AMET vt ZOFEMITE 2 HICHHE LT,

INHOTaE RIBWTUIEIRAREINHWOND, ZA D= LA A )V IVIZET DR/
B EEER 3-17 17T, o, AA 7 —OHRBIREICHO O DBIEE EA R 3-18 [T7RT,
RE. 5 INFTDN— DA A LI (FERERIFLT 30, 40, 45, 60 (2 7°FT) (tFFB/hour)) DFEFFHEND
PR= DA A NI EBIT D EIIEEED 84%|F, CPO #AFET HifE CRAET LHEEM THL 7 74
N—=Rk A IR BIZ L > TN TR Y | R OREENTTRTE I BEDLTND S, &
ACAREIOWEEILES CO, BEHREIE, T2 Ot L /B D Co, BEiRE. o COo,
PEHR S 2 95 = & TRE LT,

CPO DAFEDERITIZZ BEDFEKRKE NS 7o [FIREIZ Z B D FE/K (POME: Palm Oil Mill Effluent)
DR SIS, POME TEWEZ %< Btelod, —RICHREMET 77— B SBRGHDIRDL N CLst
ENTHRITWINETHR S ND, ZDOLH T T —2TIEAX Y (CHyY) BRERELTWD EHEEIN
%1%, CHy 348 % IPCC OFikz AWTHEE L2, POME OHEH BT Z A D/8— LA A LI
DFEHREEFS L OSCHRED HEkE Lz (3 3-19),

IR—= DF A NVDEFENRIZ DN T S H A D/3— DA A )V IV O FFEER L OSCEED B E L=
(F 3-20),

72%, CPO 7»5 RPO (Refined Palm Oil) 25~ H 7 nt A%, PME OAEET B RAIZE DT,

CPO APEIZHE D IR RN APEHEOFEICHW I Ee G b2 F 321 IR LTz, F£7-, FtEALE

DFEMIZ Appendix I {27~ L7,

R 3-17 BALIZBITE CPO £ EHDRMKENHES

Value
(kWH/FFB)
245 FA D/N—EF AV A OFREE
1.68 4 A D/3—LFA LIV B O FERHE
318  HA DsS—LAA LI C DFEREHE Chavalparit ®
2,66 A A D= LA A L2V D OERE(E
0.88 H A D/3—nLAA L2V E OFEFE
0.329 - Somporn et al.”
X6 [ZDWVTIE REIEBED 16% N RMEN. BYIFFTATRET B/1\1FYREFALEREE

Comments Source
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& 3-18 AA1ZH1T5 CPO £ ERDEHEES

Value
(ItFFB)

Source

0.12 . Chavalparit™®

0.87 | Somporn et al"™

= 3-19 BALIZH1+5 CPO £ EHO POME ¥4 2

Value
; Comments Source
(m*/FFB)
059  ZAD/N—LFA I A DSEFHE
0.50 XA D/X—LFA IV B DFEGEE v
. \ P Chavalparit
0.58 XA D/X—LFA IV C DFEFEE
055 XA D/X—LFA LI/ D OSEHHE
- s Univanich Lamthap POME
0.50 XA DA A NI TOEREE _ Can
Biogas CDM Project
0.45 | Sk -
Somporn et al.
0.57 | STHkE
= 3-20 RAIZH1T5 CPO £EE
Value
Comments Source
(tCPO/FFB)
0.155 | ZA D/X—LF AL IV A DEEE
0.164 | XA D/N— LA L IV B OIEHEE
0.165 | Z A D/3—IF A V3L C DIHRHIE Chavalparit ®
0.170 | Z A D/N—ILF A LIV D OERHEE
0.178 | Z A D/N—ILF A VIV E OEFEM
0.190 - Somporn et al. 7
0.160 - Somporn et al. 7
0.163 - Somporn et al.”
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#& 3-21 CPO £EITHSEEMNRARBFHEOEEICAN /A4
Value
Parameter 95% CI Unit
Min. Average Max.
Lower Higher
CO, emission factor of grid N tCO,/MWh
electricity - - | 05057 ) ) )
CO, emission factor of diesel fuel - 007417 - - - tCO,/GJ
Net calorific value of diesel fuel - 430" - - - | Gl/tonne
Grid electricity consumption 0.33 1.86 3.18 0.98 2.74 | KWh/tFFB
Diesel consumption 0.12 0.62 1.19 - - | ItFFB
CPO production efficiency 0.125 0.168 0.201 0.160 0.176 i tCPO/tFFB
Quantity of POME 0.45 0.54 0.59 0.49 0.57 m’AFFB
COD concentration of POME - 0.051° - - - tCOD/m’
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3-2-4 PME &

AMFFEIZBNTIE, PME DAET T M L TNy FROT 7 0 M BE LTz, EFET 1B RICD
UWNTIEER 2 BEIZREHE L7,

PME DOAEIRFE TIE, BOSHEDINRE D= OIZE 12 5, BHOHEE IS CO PR &L, &
WSO B L /B O CO HEMRBA T 5 2 & THE Lz, EINHRELE 3-22 [T7-7S
Somporn 5 7° TiE, 1 H&H 7=V K 60kl DA FF 4 —E /L DAEFERTRER Ny FROEET T > b

HA

e

DEESH TS, 7238, CPO 75 RPO (Refined Palm Oil %) ~DAFH OB DR E 1 E
Tt A IEDT, £, PME OARBGNIERER 3-23 17T,

PME OAEFEIZBWTIIA Y ) —ABRHWLN L0, ZORGEREOIRE R AYEHEIL, A% ) —
I A Z ) — VBl GHG PR 2 R$5 = & THRIE LT,

RIERSCTH D7) &Y o ORBR « HEEITHE D PR EITRE LTy,

PME ZEFEICfE 5 RSB A AP BE ORI RICH W EafE 2% 324 IR LTz, 72, slEA%

DFEMIZ Appendix I [Z7R L7,

% 322 BAIZBHBPME £EBORGEHEEE

Value

Comments Source
(kWh/tPME)

257.73 | Including grid electricity consumptions at refine process of | Somporn et al.”’
31.23 = CPO to RPO (Refined Palm Oil): 1.23 kWhtPME ™’ Somporn et al.”

% 3-23 AA12H1T5 PME DAEEHE
Value
(tPMEACPO)

0.877 i Somporn et a
0.885 | Somporn etal.”

Source

*76
1.
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R 324 PME&EIZHESEESNRARBHEEOETEIZAW-EH/\TA—4

Value
Parameter 95% CI Unit
Min. Average Max.
Lower Higher
CO, emission factor of grid .
2 & - 0.5057" - ; - tCOyMWh
electricity
Electricity consumption 31.23 144.48 257.73 - - i kWh/tPME
. 76 tCH;0H
Methanol consumption - 0.15 - - -
NPME
GHG emission factor of methanol +05
) - 1.95 - - - 1 tCO,/tCH;0H
production
PME production efficiency 0.877 0.881 0.885 - - | tPME/CPO
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3-2-5 PME B&

HENHIZH51T 2 PME OEEFRHIIE, (LAREHEIROBINSE & [FFRIZ, PME PORENEM LS
52 LT CO e S D, PME FORFBIFHEMEIL (A A NVX—L) L AZ ) —VEFEOSDET
RSN DM, 20 5 IR K FEORBEC X > THEH S5 COy TR EL2anZ & & L™,

—J . AFIT AT IAULDOBFET, AKX ) —NLHPOXAF NV, MEOERSTHE R 7k
REREE L. JBRA F VAT NVERKT D, TRbH, AF ) =V HPORFRTIZ PME I
BT DT LI/, PME AERHIEABREIN D RES NI A X 7 — VAT 5356, FAESLE
PME [ ZHEMEIR D ERFATZT Tid/e < . —#IMEABRBHEIR D IRBEN DI S LD 2 L1278 D, AWHTE
TliX KR A7 Bleafhpl 25l LTl Sz A%/ — A Hnoind EE LT, 2078,
PME D% (HEYHT N8I DB IR\ T, A4 — VEIEDORFEOBEILIZL D CO,

Pt EA2 T Lz, HEREOREM % Appendix T (278 L7=,
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3-2-6 PME HZ (B#hEHEAAHER)

X A DBEENESFLR (PCD: Pollution Control Department) ¢ F BhHEHEN 2 ERF i IZ BT
PME20 (PME20%. % 80%JRAHREE &8l 100% D 2 FEFHOIREHT X 25 BB HHED 2 Mk o Holk
EBRAEAT T, BARENIZ, HEW A Th o “EMLIRFE (COy) . B L OEERRTIGRWE Th 5 —B1L
R (CO). ALK (HC), =FEM(LH (NOx). KifIRWE (PM) ORREECEITIMES ZHIE L
2o TNHORERD D ZNENOWE DR EITHRED 72 OPEHREBCRENEE R AR L7, 7
B, HBRIZIE, X227 O BMTA (Bangkok Mass Transit Authority: 23> =t 7 KE#EAE) 2SFTA T
LN A2 BB IO N T v 7 2 B85 W, £, D 72912 CME20 (Coconut Methly Ester 20%.
BETH 80%IR ALK ([ZOWTHHREAT 7272, HOETIOMR L RT,

HEHPET AR OB A4 £ 3-25 1TR”T, 72, PCD O & A FERBRERE O, BRI
i U7oRBE, B, EfTE— FE2ThEehsk 3-26, % 3-27. # 3-28, # 3-29. ¥ 3-3, X 34 (TR
R

AFRBRIE, E EAEE O TR 16 FEHIERBR B RERRE D 720D 7 ) — BiFE A J1 =X 2 (CDM)
HEEFYE) OB LTERSNZHDOTHY | REDONAIE Shirakawa 5 7 IZAK LTV 5,

& 3-25 BBEHAAHRBROBE

HA B
Z A BUNFRIRETR - BREEE ONEE R (PCD ; Pollution Control  Department) D KAT

el — VLM, T =P A DY v — F A ik R
FHMENZOWTLL RO 3 FEOBRENE T A h
O®EH 100%

okl ONA A7 4 —B/VREGEI (Eh 80%. PME20%)

ONA A7 4 —EB/VREEI (Bl 80%. CME20%)
%PME : Palm Olein Methyl Ester (/X—2 (AL A V) ZAFIVTZ ATV (XA WFEN D OHRL))
%CME : Coconut Methyl Ester (227 Y AF )L RAT/L (7 4 U B OFEEFENGOREM))

HI [ ONRZR2EBEBLWNMLNT v 7 2/

O % 1 O/RZ 9
H4 : Hino 430 : 1994 H4  DAEWOO 4E3 : 1997

-ﬂ!- SE e ]
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FAICBTSDPME DS A 75+ T ILREMNRA AL E D FH

O/ RNZ w71
H4 : TOYOTA TIGER

O/NE T 7 2

O A

- Ny a7 FEAEFTE— R Phase 2 CEEJEFE 9.4km/h)
- N a7 FEAEFTE— R Phase 4 CEEJEEE 24.0km/h)

+ ETC Urban transient cycle
i . ACZSilO
. O/ KZ v
—F Sy T F AT 1 Phase? (TASHE 15.0kmb)
- N3y FEFTE— R Phase 4 (CFEJE 34.9km/h) ™
+ ECE15+ ECE15
+ EUDC cycle for low-powered vehicles
+ AC2540
Ny J¥ 7Y THC,NOx, CO, CO, JE
WD | EREE : THC, NOx, CO, CO,, PM ¥
H T4NE =Y T Y T PM B R
ZDfth, D FRENOKIR, BE, KE
& 3-26 PCD M BEHH AHBRBRBOME
Facilities Items Heavy Duty Diesel Light Duty Diesel
Schench Komeg Schench Pegasus
Chassis dynamometer Manufacturer (Germany) (Germany)
Types FP500/GS 500 EMDY 48
Manufacturer PIERBURG PIERBURG
(Germany) (Germany)
Types AMA2000 TYPE D AMA2000 TYPE D
Emission analysis system = NOx analyzer CLD PM-2000 CLD PM-2000
THC analyzer FID PM-2000 FID PM-2000
CO/CO; analyzer  NDIR PIA-2000 NDIR PIA-2000
HC analyzer NDIR PIA-2000 NDIR PIA-2000
o cvs™ CVS 150 WT CVS 60 CFV
Other facilities o,
PS PS 2000 D PS 2000 D

*1) CVS: Constant Volume Sampling System
*2) PS: Particulate Sampling
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& 3-27 HEREMDOBE
Light Duty Truck 1 | Light Duty Truck 2 Bus 1 Bus 2
Vehicle manufacturer Toyota Toyota Hino Daewoo
(Tiger) (Hilux)
Gross vehicle weight (kg) 2,580 2,580 15,300 15,300
Engine model year 2002 1990 1994 1997
Engine displacement (L) 2.5 2.5 8.0 8.0
Engine power (hp) 107hp/ 3800 rpm 89 hp /4200 rpm 250 hp /2400 rpm 240 hp /2400 rpm
& 3-28 FERMAM DMK
Characteristics Petroleum PME20 CME20
diesel
Density (g/L) 0.830 0.840 0.838
Sulfur content (mass%o) 0.0236 0.0222 0.0176
Cetane Number 57.8 56.7 542
C content (mass%) 86.6 84.6 83.9
H content (mass%) 13.4 13.2 13.2
O content (mass%) - 2.2 2.9

% 3-29 PME 8&U CME DEEFEETOD74IL (Wt %)

PME CME
Methyl caprylate (C8) - 7.6
Methyl caprate (C10) - 6.7
Methyl Laurate (C12) 0.4 53.1
Methyl Myristate (C14) 0.9 19.6
Methyl Palmitate (C16) 38.5 7.6
Methyl Stearate (C18:0) 0.1 1.3
Methyl Oleate (C18:1) 58.1 32
Methyl Linoleate (C18:2) 1.8 0.6
Methyl Linolenate (C18:3) 0.1 -
Others 0.1 0.3
C content 76.4 73.3
H content 124 123
O content 11.2 144
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TAICETBPME DS A THA T JLEEIRA XHEHE DFHE

Bangkok driving cycle Phase 2 (BKK2) Bangkok driving cycle Phase 4 (BKK4)
80 80
<60 =60 |
N N
£ £
= =
o o
[ o
B0 Bao |
2 2
-2 °
3 3
>20 S0
0 . . . . . . A . 0 h . .
1 101 201 301 401 501 601 701 801 901 1001 1101 1 101 201 301 401
Time (second) Time (second)
Urban part of European transient cycle (ETC) AC2540
80 80
<60 <60 |
N N
€ €
= <
o -3
o o
2 40 g 40
& 5
o (]
° L \_/ \_/
3 3
> 20 > 20
0 0
1 101 201 301 401 501 1 101
Time (second) Time (second)
v N N = = 4= :
3-3 NRAOBEFEHARHBRADETE—F
Bangkok driving cycle Phase 2 (BKK2) Bangkok driving cycle Phase 4 (BKK4)
80 80
< 60 < 60
N N
£ £
= =
o o
[ o
840 g 40
& &
2 2
-2 °
3 3
> 20 > 20
1 101 201 301 401 501 601 701 801 1 101 201 301 401 501 601 701
Time (second) Time (second)
European urban driving cycle (ECE15) European Extra Urban Driving Cycle for low—powered
vehicles (EUDC)
100
80
80
ze0f c
g £
= \_g 60
9 o
o [ 15}
§ 40 2
[} © 40
© .2
s 5
> 20 | >
/—\ /—\ 20
0 0
1 101 201 301 1 101 201 301

Time (second) Time (second)

3-4 IENSVIDBBEHH AHBRADEITEFR
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3-2-7 JREL - PRl

JFEHS K OMREIOIRIEIZ SV TIE, BUFOZNEIUT DN T CO P EZRE LTz,
FANNR—LT T T =23 UBR—BF A )V IN~D b T v 712X D FFB Ok
IN= DT ANV INVINBIEE (R T 2 =EE) ~0r—1 —{ZX2% CPO DOk
TR DA (N2 7 ERE) ~OMZ K 5 CPO Dk

PME 4EpET T o BRI « A 5 4 —BVIES iR ~D e — 1 —|Z k. 5 PME Ok

JEEHS X OREFDBRIE I E 9 IR R AR R ORI AW E %23 3-30 IR” LTz, 72
. FFB <> CPO, PME O#fik(Z V% Bl O - fE -l BB AR B T H 5, CPO Dy L
EICBE L TIER T 2 =oiERto e 7 U o ZIc L A0 2 -, FHEE 0% Appendix 11T

(s LT,

F 3-30 EHBIUVHRHOEEICHIREDNRAABFHEDHEEICAN=ER/I5A—4

Parameter Value Unit

FFB transportation - -

Average load of trucks 5 ¢ ton

Average distance traveled by trucks for a return trip 50 ;i km

CO, emission factor of trucks 0.001 : tCOy/km
CPO transportation (Land) - -

Average load of tank trucks 20 | ton

Average distance traveled by tank trucks for a return trip 100 : km

CO, emission factor of tank trucks 0.001 i tCOy/km
CPO transportation (Maritime) -

CO; emission factor of fuel oil 0.0774%

Net calorific value of fuel oil 40.4™%

Fuel consumption from Suratthani to Bangkok (a return trip) 10" | ton

Amount of CPO transported in a trip 3,000"  ton
PME transportation -

Average load of tank trucks 20 ¢ ton

Average distance traveled by tank trucks for a return trip 100 . km

CO, emission factor of tank trucks 0.001 | tCOy/km
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3-2-8 LEREHEROBEHD Z A 7Y A T )VREMNRA ZBEHE & DR

PME ® T A 7 %A 7 RN FEH ZAHEH B HOWT, ALaBREHEIR O & D217 - 72,
e o FEIE, LT B0 & L,
PME O BN R EG: « BT EEH 7 OHEHE D Ll

BN A TIERE S 72 © OHEHEOE: (PME20 (PME20%. B 80%) & B4 100% D i)

F 7=, TR HERH 2 ST el AT DUV T, PME TR 2 L7258 OIREN R A EIRE 2
PRIV TR L7,
PME OHANLEESHTZD

AR HTZ

B, BAEITHEED - 0 OPEHBEOHEICE W T, # A - A a s HONEFERE (Pollution
Control Department: PCD) T L7 BE T AREROFER (BF) & Mo, SBRTTEOFEMI
3-2-6 THIZR L 72,

B8 > Well to Tank  (JFIHOERHE - ik - KR, B OWIR) OB APHEE, I
TeN T A=F % 33LITTRT, WTILBBHEDHIEIC L HETH %,

& 3-31 LARHMEROEBRDSAITHAVIVEENRARAFLED LRICAN-ELR/AFA—4

Value
Parameter

Value Unit
GHG emission factor of mining and transportation of crude 0.5277°  tCO,-eq/tonne
oil, refining and transportation of petrodiesel 0.012 | tCO,-eq/GJ
CO, emission factor of diesel fuel 0.0741"*  tCO,/GJ
Net calorific value of petroleum diesel fuel 43.0%  Gl/tonne
Net calorific value of PME 38.077°  Gl/tonne
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3-3 #R

3-3-1 PME D4 791V ILREEMHRARFEHE (LA BEBRUNAD Z7OER)

AWFFETIL, A A NV S— D RIS T 2 EHIOR FRLOFEIZ L D PME O T A 7HA 7 v
LN RAT AHR B DZER AT I U7, BHRHESHALIAN O 7 1t 2 (A L 3— L3335 CPO AP,
PME 7, PME %, JFUBE - OB 13 THIRIH ORI b M T 5720, ZORREAR
HTRL, 3-3-3 I EHFIHEHZ ST 7 A 7 A 7 VREDRAT AP EZ T,

KRIEOFEFIL, BEFEOLA NNR—= LT T T — a VTEESNTZAA VA= L EFIH LT- PME
HBPEICHIT DT A 7 A 7 MREDRAT AP EIABY T 5, FHOFTA N ANR—LT T T— g
DEHFEDr— 1% 3-3-3 H (EHF AR 2 S e E) N5, /B, WTNoLE b FEY
72 R R TS A TUHZR Y,

THRHEHALISN O 7 0 2 THEH S DIREZNR AT AP EA X 3-5 LU0 3-32 (T d, A
A N8— BOFIED S PME OVHE £ TO T m R RAZEBT HIREI A APEHEOAFHE. PME 1.0 ton
BH121 234 1COseq & HIE SN, BHEHEIC D BEIEMNHEAIEOOIE, CPO AFERHCHEH S
% POME O 7 77— ALEIZHE S CHy P (34.6%) . IEBFOEREIZHE 5 GHG HEH (20.9%) , A /bsX
— LRBERF ORI 5 N,O HEH (15.0%) . Th D, £/, PME AERERFO T X7 L AZHOBEIZ
DAL ) —MCEET DT, A X 7 — AV DAEPEITHE D R, BE TR Z 7 — DA B
DERFAD PME UTHEE UBRBES D Z EIZKDHHERH L0, TbE2HbE D & 214% L mWElE
THD, U ES PME DT A 7Y A 7 JVRFNRAT ARV TE, JEBEE (35.9%) . POME
(34.6%) . A% /7 —/V B (214%) OHEHEFIGENEm<S, ZhbD7rEAT 91.9%% LD T 5,
—J7. CPO X° PME DAEpERF D) AA BB OTEE AL O PEHEOBIA IR | JREHE Ok (£
HPHEL DT TH D,

# 3B3ICHNLEDTZY DT A TV A 7 VREDRT APtz R4, BAEE (IMD) H7zh, B
A RRE RS (1ha) &72 0 | HALEITEERE (1km) &72 0 OFFH &L, Z412741.0.061 tCOx-eq. 5.78 tCO-eq.

1.32tCOy-eq TH 72, T 2 TPME DOFEEIL 3807 MIkg " & LTEE LT,
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2.5
Transportations

2.0 PME consumption - Fossil fuel derived methanol combustion
PME production - Methanl prodcution

PME production - Electricity

=
6]

CPO production - Waste water treatment

CPO production - Electricity

=
o

Lifecycle GHG emission
(tCO,-eq/tPME)

B CPO production - Diesel

Synthetic fertilizer production

B Synthetic fertilizer use - N20
B Agricultural operations - Diesel

PME

0.5

0.0

3-5 PME DAY AVIILREMRA A E (A AGBEUNOTOER)

£ 3-32 PME DSA7H9AYILEEDRARBEHE (LRI FE LA O TOER)

Processes GHG emissions Percentages
(tCOz-eq/tPME) (%)

Oil palm cultivation 0.85 36.3%
Agricultural operations 0.01 0.4%
Synthetic fertilizer use 0.35 15.0%
Synthetic fertilizer production 0.49 20.9%

CPO production 0.83 35.5%
Diesel 0.01 0.4%
Electricity 0.01 0.4%
Waste water treatment 0.81 34.6%

PME production 0.36 15.4%
Electricity 0.07 3.0%
Methanol production 0.29 12.4%

PME consumption (Fossil fuel derived methanol combustion) 0.21 9.0%

Transportations 0.09 3.8%

Total 2.34 100.0%
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= 3-33 HMUEH-YD PME SATHAYILEEDNEAAH E (T ihF| AN 0 TO+R)

GHG emissions Unit
per ton of PME 2.34 tCOx-eq/tPME
per GJ of PME 0.061 tCO,-eq/GJ
per ha of oil palm cultivation area 5.78 tCOr-eq/ha
per km of driving distance 1.32% tCOx-eq/km

*PME20 T 1km FE{TLI=5E (R 3-47)

WIZ, EE2RT A—H DFKAE « F/IMED 5T 95%IETEAX % B 8 L 7= Pt & FIRERS L Ot
TRREZRE L, & 3-34 BELOM 3-6 IR LTz, T4 79 A 7 MREZR T AP O TIRIEIT 1.94
tCO2-eq/tPME, EFRffE (X 2.78 tCOx»-eq/tPME T 5, 72383, FEE/R2/RT A —X OFEKIE - F/IMEH 5\
X 95%EHXIEIT, & 3-16, K 321 FHIIRLTZ, ZRHDREND, #AIZBITDH PME DT A7

YA 7 WARENFES AP I, 1.94 tCO,-eq/tPME 725 2.78 tCO»-eq/tPME DIEZHT %,

=& 3-34 PME SA7HYAVILEEDHRARBFEHED LIRIE- TIRIE

PEH &=
(tCO,-eq/tPME)

A

FFB H[Y : 15.7 tFFB/ha™

JEAEE: : 158.6 kgN/ha/year™

CPO EFEZRNR : 0.160 tCPO/tFFB™

CPO A:PERFDOFE T HE & : 2.74 KWW/FFB
CPO A PERF OEITH & : 0.67 liter/tFFB
CPO EERE D POME #EH & : 0.57 mtFFB™
PME “EPEZNZR : 0.877 tPME/CPO

PME A:pERF D J11HE: & : 257.73 KWh/tPME
FFB H[Y : 17.7 tFFB/ha™

JEAEE: : 110.6 kgN/ha/year™

CPO EFERNR : 0.176 tCPO/tFFB™

CPO A:pEIRFDE J1iH#E & : 0.98 KWh/tFFB
CPO A PERF OEITH & © 0.12 liter/tFFB
CPO EPERE D POME HEH & : 0.49 mtFFB™
PME 4= FEZN=E : 0.885 tPME/tCPO

PME A pERF D ) 1HE: & : 31.23 kWh/IPME
X HIE 95%IERERMEEZEE LT/ \TA—43, BHITRKEFELH/IME,

IR ME 2.78

TRRAE 1.94

-79 -



53 % HA1CHTBPME DS T+ 2 ILBEHEH X HEH B O

3.0
_ 278
s
= 25
£ 234
o
¢
N 2.0
S 1.94
c
S 15
2
£
()
U] 1.0
I
(U]
2
S 05
(8]
k]
=
0.0

PME

3-6 PME SA 794 YILEEHNRHRAFEHED LIRIE- TRIE

Tu 2O X — GRITE . ALAIRED 36 K ONEB OB AR LIRENR T ARz X 3-7

IZ8 L72o PME % 1ton AFET A 7-DI21%, 1.135ton @ CPO Z#ZE L, 6.756 ton ® FFB 23 LBE L 72 %
ZOFRERNS HIEEC POME, A % J — /VESHEOHEHNRKE WD ENGELRN D,
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R

Inputs

.

Diesel

0.0019 liter

-

( Synthetic fertilizer h

0.054 kgN

0.030 kgP,0
0.107 kgk,0

-

N

S
rd

6.756 tFFBi
_____________ ,
1
|

Oil palm plantation

Emissions

\ 4

Agricultural operations
0.01 tCO,

-

N,O from fertilizer use
0.35 tCO,-eq

Fertilizer production
0.49 tCO,-eq

Diesel

Diesel

FFB transportation

Diesel
0.068 tCO,

0.003 ton

Grid electricity

0.013 kWh

Diesel

\ 4

l

CPO plant

1.135 tCPOl

Diesel
0.01 tCO,

Grid electricity
0.01 tCO,

Fuel Oil 0.0038 t

Grid electricity

CPO transportation

\ 4

CH,
0.81 tCO,-eq

l

Diesel 0.006 tCO,
Fuel oil 0.012 tCO,

0.144 kWh

Methanol

0.15t

\ 4

PME plant

\ 4

Grid electricity
0.07 tCO,

Methanol production
0.29 tCO,-eq

Diesel

PME transportation

\ 4

Diesel
0.005 tCO,

ll.o tPME

Vehicle

|

Fossil derived methanol
carbon 0.21 tCO,

J

37 TOERBOIRLF—FZEDAVTINBREDNRARGLHE
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3-3-2 REMITER

AL, LTICRTEERARNT A —ZIZONWT, FAIZBVWTEERXR—ZXTEDL H0OED
MWERH D0 E SEIERER - OB L2, B, TNENDO/RT A =2 OEAIEIZ OV T
322 BB X USR 3-35 ICEE# L,

FFB DI &

e A

CPO A pEZNH

CPO EFERF D=L X —{HE & (B - #ih)
CPO A FERFD POME HEH &

PME “EFERN

PME ERERE D = 2 L ¥ — W& (EH)

B, ENENDONRT A—=FZOEOIEO—K L L TULTFNREZ LD,
FFB & : &fF (KR, BEKE) . A S— AT, s 15, fill &5 orE
BAELE © A A oS AOEFE, Hh RS OME
CPO AEPERNR « A NR— DRER DA A )Voy EPEBRAHE OFHE
CPO A pERF D)L —H# & (FEJ) - #EIh) « AEPERRIR S OFHE
CPO ZEpERFOD POME HEHI i« Az pERR (i % OAHIE
PME AEFERNEE « AL PERRIH S OFHE

PME AEERF O = VX —{HE & () « BPESIA, ARERES OMHE

FoRT A — 2 Dt/ MED DI KEE TELSE725ED PME 74 794 7 MRENE T APk
HEAEE Lz, ZO/MREX 3-8 B LU 3-35 1077,

X 3-8 275, PME DT A 7Y A 7 VIRENRET AP BTG 2 588 () INEHIRE VT 2
— X, EROEENRRKEVT A—F F bbb CPO AR, Miflt&, FFB HUX, CPO A:#ERE
O POME HEHH B ETh D, 74 7V A 7 /VREDNRIT AP BEZREER S RET H720I1IE, 20
L ONTEENR RV RT A —Z DN TSI B S CIE A R ET D2 NN H 5,

PME O F A 7% A 7 WARZENFST AP &1L, 2.34 tCO,-eq/tPME & BE ST M, 2D X 5 7K
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T A=Z DT IV, 2.01~2.78 tCO»-eq/tPME & K& ptE a2 o, 7B, ZoOfERIIENEN—

DINT A =R DHEIACSEIZGE OPEHETH 2,

| “*~FFB yield
—-Fertilizer
—A=CPO Efficiency
—#—-CPO-Electricity
CPO-Fuel
CPO-POME
BDF Efficiency

o
(@)

BDF-Electricity 2.5 -

\
/

GHG emission (tCO,-eq/tPME)

20—
—100% -50% 0% 90% 100%

Variations

3-8 FELGNTGA—BZDEILFELPME A7 (VI EEMRARSHE

-83-



=3

=

FAICEITDPME DT A 7Y AT ILREMRIT XAHEHE O

K 335 FELHNFGA—EDEILEPME SATYAVIVEENRATABLEE
IRT A=K HH sOME P ROKE HAAT
NT A =Ll 14.0 16.7 20.2 | tFFB/ha
FFB Hil[Y IRTA—BIEEH -16.2% 00%  21.0% : -
(FFB yield) Pe & 2.19 234 2.50 | tCOr-eq/tPME
Pe R bR -6.4% 0 6.8% -
RT A — L 88.1 1346 204.0  kgN/ha/year
it A NTA—HBEER 34.5% 00%  51.6% : -
(Fertilizer) Pe & 2.01 234 2.78 | tCOr-eq/tPME
Pe R bR -14.1% 0 188% -
T A—HE 0.16 0.17 0.19 | tCPO/FFB
CPO A FEZN R INT A =Rk -1.7% 0.0% 13.1% -
(CPO Efficiency) P& 247 2.34 2.14 | tCO,-eq/tPME
Pe R bR 5.6% 0 -85% -
T A —HE 0.3 1.9 3.2 kWh/FFB
g; RSO NTA—HBEE -823% 00%  71.0% : -
(CPO-Electricity) Peti & 2.33 2.34 2.34 | tCO,-eq/tPME
Pe R bR -0.4% 0 0.0% -
S— INT A —HE 0.1 0.5 0.9 | litertFFB
wE INTA—BIEEH -76.0% 0.0%  74.0% : -
\(i O Fuel) P& 233 2.34 235  tCO,-eq/tPME
Pe R bR -0.4% 0 04% -
RT A —H1E 0.45 0.53 0.59  m’AFFB
CPO ZEFEIF POME NTA—=HBEHE -15.1% 00%  113% : -
HeHi &
(CPO-POME) Peti & 221 2.34 243  tCO,-eq/tPME
Pe R bR -5.6% 0 3.8% -
RT A =Ll 0.877 0.881 0.885 tPMEACPO
PME D= INT A — R -0.5% 0.0% 0.5% -
(BDF Efficiency) P& 234 2.34 233 tCO,-eq/tPME
Pe R bR 0.0% 0 -04% -
RT A =Ll 31.2 144.5 257.7 | KWh/tPME
;Mf AR OT NTA—HBEER -78.4% 0.0%  78.4% -
\(jDF-Elecm'city) P& 2.30 2.34 243  tCO,-eq/tPME
Pe R bR -1.9% 0 3.8% -
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3-3-3 PMEDZA7HYAVIIVREMRAXLEE (EENT A Btz E0)

FANSR—=LT T T — g U ~DEHER THFI 7 0¥ 2 %2 5T PME O A 7% A 7L
IRENR T AP EZ K 3-9, & 3-36, £ 3-37 177, THUFIHESHUC Y 5 PR AT 3-2-1 THITR L
7BV THDHN, T TIEPME 1.0 ton H7- 0 OPEHEICHR L, LHFHESHLISN O 7 27 2 )
B5OPEHE (2.34 tCO»-eq/tPME) & A7FL72, 1.0ton @ PME % 1 EMICHIET 2 7B e A A L
28— DAREE TR 0.405 ha (=1/(16.7 tFFB/halyear * 0.168 tCPOAFFB * 0.881 tPMEACPO) T 5.,

B, REORERIT, FHOFANASR—LT T T —2 a VORBOr —AHYT 5, 7.
PR BRI RIS A TR,

BEFEOIFZER L OV IPCC OF 7 4L Ml A ~— R & LI #ErHE R &, T Az 4 & PME O
TA T A 7 AREDREN AP BT, BRSNS RO T HFH OREEIC & o TR E < B DR
Bz,

Frio, BRSO AA N R— LT T T — a o ~Olisz £ 95 PME AEICBWVTIE, 8D
RENRAT AR SN D, BHEOHIEE RX—RIZHE LT L 25 10.67 tCO»req/tPME 725 36.08
tCO-eg/tPME, IPCC ~X— Z TlZ 0.35 tCO,-eq/tPME 725 15.84 tCO,-eq/tPME & 1F & A X DBA T{bf
PREHEEIR D (3.29 tCOr-eq/tPME-eq) Z# K& < ElEIZD, R, JRRHIZISIT DBAFE 21 0 613
MWD 10 BRI OEHE L 22572, B, ZTALORRIT, KRS BIARNBRBESIC L > T T
COLITEHEND LAE LI-FHEFETH L Z LICBENRSLETH D, HilzlE, BEkE IR L 5
BNIEAMEIREZ G IERT 25 GOV TIBE L TR,

s KL OFEHI S DD S TIEEL O — A TEHA NSR— LT T 0T — 3 V~OEEHRMN
REDOWIIRE LTE . BIMD T A 794 7 VRSNEN AP B A2 TRISFER L RoTz, T
1E, BEEIFTE— AT 0.52 tCO2-eq/tPME T Y, IPCC ~<— A TlE-5.69 7> 5-0.08 tCO-eq/tPME & 1
&N EDSAE TEMRRINCTH > 7o, EHClE, BEEFIE— A T-1.34 75 1.62 tCO-eqtPME TH Y |
[PCC ~\— A T-4.04 75 0.47 tCO-eqtPME Tih 77,

HANZBNTIE, SRHOIER & & HIT, TLMRCRMIE, KEND O S EBE LTEL D LR
EESNDHR, ZNHOEMFIHN D OEREZFED PME £FEICE D T A 794 7 VREHET AYEH
HIE, BUAR L g L b e, T A G OO A1, BRI — A2 T 7.32 tCO,-eq/tPME
THY ., IPCCX—RAT 1.63 15 5.78 tCO»eq/tPME T - 7=, HMEH O OEsHDS AL, BEEMZE

AR— 2T 3.96 tCO»eq/PME T o177, F7=. KHDEAIE, BRI~ — 2 T-2.76 tCOreq/(PME &
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w3 =

FAICEITEPME DT A 7Y ATV ILREMRIT ZAHEHE O

& 3-36

= 3-37

R—2X)

EENGIABER IO ZE88 PME 54 790 JILRENR ARG LE BHEHAR

Previons land use PME lifecycle GHG emissions
(tCO,-eq/tPME)
Degraded land 0.52
Grassland 0.14%+1.48
Rubber 7.32
Mixed orchard 3.96
Paddy -2.76
Tropical rain forest 1225+1.58
Tropical lowland forest 12.82+7.16
Tropical rain forest (Peat) 32.38£3.70
Tropical lowland forest (Peat) 23.60+12.28

EENGIABERTOEXZE8 PME S4 79 J)LREMNR AR ELEE (IPCC AN

—2)

Previous land use

Climate Region

PME lifecycle GHG emissions
(tCOz-eq/tPME)

Low Base High

Tropical, Moist -5.66 -3.15 -0.70
Degraded land (Severly Degraded Land)

Tropical, Wet -5.69 -3.55 -0.86

Tropical, Moist -4.62 -2.39 -0.08
Degraded land (Moderately degraded grassland) )

Tropical, Wet -4.63 -2.58 -0.15

Tropical, Moist -4.02 -1.83 0.47
Grassland

Tropical, Wet -4.04 -2.00 0.40
Rubber Tropical Wet or Moist 1.63 3.59 5.78
Tropical rain forest - 3.55 595 15.84
Tropical moist deciduous forest - 0.35 3.16 12.29
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7ok, AL CIZEER 22 IR A O E BRI Th e L &L L7ans, XA BT DA A v
IR—= LT T T — g VOBRERCIL, RO X 9 7R 72 R ISR RO RS Eh R T A 0 e
INDAHEMENH B,

FHAANN— LT T T = a v OYE

HATOFHAA NN LT T T — 3 ORI, S ORFHAMOM, = 25k, KH,
A DD OESHRIC K o TIThIL T\ D, ok, KH, REED D OBMAIT D55, 2
BOVEBHE SRR U, OGHT CHITICHEE S D LD FIREMEA $ 5, Z OiffE < LA
PR S, TERBHELGUIRERT AN SN D, 72720, HzICBE IS HHIAR
HROEI I, BHEREEE DBAITITIEROPEHITIZ R S22V ATREME RN H 5,

WA A NAN—= DT T T = a VOGS

PME OAFEIZBEFOAA NN— LT T T — a VRO S— A A NV ERO DG, S— A
FANVOEIENAE L, MOLGET CTHZ A A VW= LOFIENED SN D AREERN H 5, =
OIRFECHHI R I, THERBEZ GOIREDR T AN SN S, 72720, Hi-Ifi%R
SN D THITEHICE M, BHERGE S OB IITA A N R—= LT T T — 2 3 U~ OFRHR
ERROWIGR & LT < FTaetED & 5,
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3-3-4 PME @ B&hEHEN A5 ER

PCD T3 L7z BB #HEN AR OFERZ LI TIR T, RETIX, 74 70 A 7 /WREI T AHE
HEOREIZNER CO, B LORBE O ROHZR L, ZOMOPEIZ ST Appendix IV 1277 L
7=

ek, AR, ELAG®E O AL 16 AR HERERBERIEMRIR D72 D7 U — Bl A 1 = X A
(CDM) #eteE3) OB L LTEMSNEZ LD THY . AEOPEIE Shirakawa 52124 LTV

60

(1) ZBMtm®E= (CO,)

CO, DPEHARENC DV TIE, PME20 L& E TIRE A EEDLRVERN G LN, Fio, FX
HfE, BT — NI LM S A HA7e, PME (3880 K 0 §8BE MR 28, BALETIREE
B0 TIECO PEHEN R E L 225 L TARIND N, & 3-28 1R LTZ L I PME QS B IKEEH &
NDIRNT2 D FERRE DR LA ST CO PR RITRE S EDLRVFER E o T LHE SN D,
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CO, (g/ton/km) Busl CO, (g/ton/km) Bus2
DODiesel ODiesel
140 EPME20| 140
BCME20
120 == 120
100 S
O sttt = "R I s I EESES N e (S R B 35S [l St B ( B 58 B 5 N EES s S5 B -
60 F1 E= -t BRSO B e -] B Ol 60 B EE Pl B e —-
40 1 Bt B EED Ot EE o) e 40 F1OEEE o EE ==
200 1 Bt B FE ot B o) EE O 200 B RO EE O ===
0
ETC AC 2540 BKK 2 (transient BKK 2 (Idle BKK 4 ETC AC2540  BKK 2 (transient BKK 2 (Idle BKK 4
section) +transient sectio) section) +Hransient sectio)
CO, (g/km) Light Duty Truck 1 CO, (g/km) Light Duty Truck 2
DODiesel ODiesel
OPME
200 PME20 | _ 200 GEPME20 [—
BCME20 OCME20
150
100
50
0

ECEIlS EUDC AC 2540 BKK 2 BKK 4 ECE1S EUDC AC 2540 BKK 2 BKK 4

3-10 HEREMDETE—RAIARE CO, B fREK
(L AR AL NRETMENSYT 1 BTN 2)

BDF20/Diesel Ratio
CoO,

10%

OPME20/Diesel
5% -
BCME20/Diesel

BCME20/PME20
rLrh'I‘l T T IT171 T T

-5%

-10%
busl bus2 1d1 1d2 Buses LDs
average average

3-11 BDF20 @ CO, HEHH &5 et &2/ L)
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& 3-38 ABREMDEITE—FAIANAI CO, HEHfRE

Bus 1 Bus 2
BKK2 BKK2
BKK2 BKK2
(Idle + (Idle +
ETC AC2540 | (Transien BKK4 ETC AC2540 | (Transien BKK4
Transient Transient
t Section) t Section)
Section) Section)

Diesel

Average (g/ton/km) 71.60 75.26 88.05 96.37 90.76 93.85 83.28 | 118.20 | 132.82 | 108.10

Std. dev. (g/ton/km) 2.6014 | 1.3039 | 0.5424 | 2.9448 | 1.4899 | 0.7545 | 0.5749 | 0.5162 | 0.6503 | 0.0424

N 2 2 2 3 2 2 2 2 3 2

PME20

Average (g/ton/km) 74.07 78.19 88.33 95.66 86.57 93.66 84.47 | 118.52 | 131.08 | 111.08

Std. dev. (g/ton/km) 0.5742 | 1.0225 | 0.2029 | 3.0043 | 2.4409 | 0.1966 | 1.0225 | 0.0849 | 1.0038 | 0.0424

N 2 2 2 3 2 2 2 2 3 2

CME20

Average (g/ton/km) 73.81 78.06 88.66 93.12 86.00 95.23 83.59 | 120.25 | 13322 | 111.42

Std. dev. (g/ton/km) 0.1747 | 1.1356 | 03118 | 2.0495 | 1.7402 | 3.0597 | 0.3769 | 4.0022 | 4.3574 | 5.2609

N 2 2 2 3 2 2 2 2 3 2
Light-Duty Truck 1 Light-Duty Truck 2
ECEI5 ‘ EUDC ‘ AC2540 ‘ BKK2 ‘ BKK4 | ECEI5 ‘ EUDC ‘ AC2540 ‘ BKK2 ‘ BKK4

Diesel

Average (g/km) 155.34 | 106.68 | 119.72 | 170.26 | 126.16 | 176.76 | 11546 | 131.24 | 190.58 | 140.52
Std. dev. (g/km) 0.1768 | 0.0636 | 4.0305 | 4.4260 | 1.9870 | 0.0919 | 0.1626 | 1.9940 | 0.6355 | 1.7112
N 2 2 2 3 2 2 2 2 3 2
PME20

Average (g/km) 155.44 | 10639 | 122.50 | 172.54 | 122.85 | 176.10 | 114.94 | 130.10 | 194.22 | 141.44
Std. dev. (g/km) 0.1485 | 0.5445 | 6.1872 | 4.3303 | 2.3547 | 0.3889 | 0.0495 | 1.8314 | 3.5993 | 0.5091
N 2 2 2 3 2 2 2 2 3 2
CME20

Average (g/km) 150.51 | 107.59 | 11897 | 172.63 | 124.78 | 172.37 | 114.48 | 131.90 | 192.79 | 138.02
Std. dev. (g/km) 0.0778 | 0.8839 | 4.1366 | 4.2950 | 0.2687 | 4.7023 | 0.4243 | 2.2345 | 44849 | 0.2121
N 2 2 2 3 2 2 2 2 3 2

& 3-39 BDF20 M CO, Bt %k (xtE%imLL)

Busl | Bus2 | LD1 | Lp2 | Buses | LDs
average | average
Average 0.5% 0.6% 0.2% 0.2% 0.5% 0.2%
PME20/Diesel
Std. dev. 3.5% 1.6% 1.9% 1.1% 2.5% 1.5%
Average -0.2% 1.4% -0.5% -0.7% 0.6% -0.6%
CME20/Diesel
Std. dev. 4.0% 1.1% 1.8% 1.5% 2.9% 1.6%
Average -0.7% 0.8% -0.7% -0.9% 0.1% -0.8%
CME20/PME20
Std. dev. 1.2% 1.2% 2.2% 1.5% 1.4% 1.8%
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(2) M&E
BREFIZ OV T, PME20 (BN LR TE T O T3 A b aviz, 43, Biff, E{7E— NIUKFE
U 72BN E A SR,

Fuel Economy (km/I) Busl Fuel Economy (km/1) Bus2
ODiesel ODiesel
5 BPME20| s EIPME20 |
BCME20 BCME20
4 4
3 3
2 2 £3
1 1 - -
0 0
ETC AC 2540 BKK 2 (transient BKK 2 (Idle BKK 4 ETC AC 2540 BKK 2 (transient BKK 2 (Idle BKK 4
section) +transient sectio) section) +transient sectio)
Fuel Economy (km/1) Light Duty Truck 1 Fuel Economy (km/1) Light Duty Truck 2
ODiesel ODiesel
5 EIPME20 | 15 EIPME20 |
OCME20 OCME20
10
5
0

ECE15 EUDC AC 2540 BKK 2 BKK 4 ECE15 EUDC AC 2540 BKK 2 BKK 4
3-12 FAEBREMOEITE—FRIBFRIRE
(EL:NRR1, AL NRET NSV 1, BT NS 2)

BDF20/Diesel Ratio
Fuel Economy
5% - :
4% OPME20/Diesel [~
3% T OCME20/Diesel ==
2% - I T--f OCME20/PME20 |-
1% . 1" T 1 | O D
oo e T+ pE LR gzl
o | B = b 1 L] kded 1
-1% =
-2%
-3%
-4%
-5%
busl bus2 1d1 1d2 Buses LDs
average average

3-13 BDF20 A% (xt&2iHLL)
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x 3-40 HEREMOETE-FARHAINRE

Bus 1 Bus 2
BKI2 BKK2 BKI2 BKK2
ETC AC2540 | (Transien (ldle' B BKK4 ETC AC2540 | (Transien (ldle' B BKK4
t Section) Transient t Section) Transient
Section) Section)

Diesel

Average (km/l) 2.84 2.35 2.30 2.10 223 2.37 2.08 1.88 1.67 2.05
Std. dev. (km/1) 0.099 | 0.042| 0013 | 0.062 | 0.034 | 0.005| 0.029 | 0.010| 0.047 | 0.044
N 2 2 2 3 2 2 2 2 3 2
PME20

Average (km/1) 2.75 2.25 2.29 2.12 2.33 2.37 2.06 1.87 1.69 2.00
Std. dev. (km/1) 0.023 | 0.029 | 0.003 | 0.064 | 0.064 | 0.005| 0.025| 0.001 | 0.012 | 0.001
N 2 2 2 3 2 2 2 2 3 2
CME20

Average (km/1) 2.76 2.26 2.29 2.18 2.36 2.33 2.08 1.85 1.67 2.00
Std. dev. (km/1) 0.005 | 0.029 | 0.010| 0.047 | 0.044 | 0.075| 0.009 | 0.062| 0.054 | 0.094
N 2 2 2 3 2 2 2 2 3 2

Light-Duty Truck 1 Light-Duty Truck 2
ECEI5 ‘ EUDC ‘ AC2540 ‘ BKK2 ‘ BKK4 | ECEI5 ‘ EUDC ‘ AC2540 ‘ BKK2 ‘ BKK4

Diesel

Average (km/1) 8.49 12.37 8.60 7.75 10.45 7.90 12.11 8.79 7.33 9.94
Std. dev. (km/1) 0.009 | 0.006 | 0289 | 0.205| 0.165| 0.003| 0.019| 0.130| 0.025 | 0.121
N 2 2 2 3 2 2 2 2 3 2
PME20

Average (km/1) 8.48 12.41 8.42 7.64 10.73 7.93 12.17 8.87 7.20 9.88
Std. dev. (km/1) 0.008 | 0.064 | 0425| 0200 | 0204 | 0.015]| 0.003| 0.122| 0.135| 0.035
N 2 2 2 3 2 2 2 2 3 2
CME20

Average (km/1) 8.48 12.41 8.42 7.64 10.73 8.11 12.21 8.75 7.25 10.13
Std. dev. (km/1) 0.006 | 0.100 | 0301 | 0.199 | 0.023 | 0.219| 0.042| 0.149 | 0.168 | 0.015
N 2 2 2 3 2 2 2 2 3 2

%= 3-41 BDF20 M % (xt#xihLt)

Busl | Bus2 | LDI LDy | DBuses LDs
average average
Average 03% | -05% | -01% | -01% | -04% | -01%
PME20/Diesel
Std. dev. 3.5% 1.5% 1.8% 1.1% 1.6% 1.6%
Average 06% | -13% | 06%| 07%]| -03%| 07%
CME20/Diesel
Std. dev. 41% 1.1% 1.8% 1.5% 17% | 23%
Average 09% | -07% | 07% | 09% ]| 01% | 08%
CME20/PME20
Std. dev. 1.2% 1% | 23% 15% | 21% |  2.0%
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3-3-5 {LEMRBERROBERD Z A1 791 7ILEERARBHE & DR

(1) B{URRE - BUESHD OHRHE DR

[L3thF PR LA

LA BRBHEIR OIS LY PME OHNREEE G20 O T A 7V A 7 WIRED R A HEH &% X
3-14 B LUK 3-42 12777, PME OHAIEEH 2D OPFHEIZOWTHREBRIIR LTz, ZhbiZidt
WA R o2 R TE TRV, £, ALAREHEIROBEIM D Z A 7 %1 7 VRN AT AHE
HE X, 0.086 tCO,-eq/GJ % 7213 3.29 tCO,-eq/tPME-eq (tPME-eq: PME Iton 404 (O ZEE: 2 i o#jh) <
b5,

INHORERNG, BAEE (FITHMESR) H72 Y T, PME I EABREHEIR OB L 0 & Z
A T A 7 ARENRIT AP D 28.8% V72w, ZHUFEEHZ PME TRIET 5 2 & T 288% D=
RNRITABHILTE DT LARL TN D,

Flo, FERNT AL OFKAE - FoMEH 2N 95%EHEXMAZBE L7 PME O 74 7% 4 7
SRS APEHRIE 1.94~2.78 tCO»-eq/tPME TH 5 Z & 0D (3 3-34 BL O 3-6), kil & b

U 7- BRI 15.4%~41.0%DhE %2 &,

0.10 4.0
0.086
3.5 3.29
0.08 |
s § - 30
z 3
- g u 2.34
E B oos EL 2
o o
29 2L 00
ey v g
28 oo 28 1s
g e
b= S 10 R ]
0.02
0.5 [ e e
0.00 0.0
Petroluem diesel PME Petroluem diesel PME

B 3-14 {LRRFEROEHRS LU PME DTII7HAVILEEMRARFEHE
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* 342 LABRHEROEHREELY PME OZA1TYAVILEENRARGLEE

Parameter Value Unit Source
0.012 | tCOy-eq/GJ *79
Well to Tank
0.467 | tCOy-eq/tPME-eq : Calculated
) 0.0741  tCO,/GJ *33
Petroleum diesel Tank to Wheel
2.820 i tCO/tPME-eq Calculated
0.086 : tCOy-eq/GJ Calculated
Total
3.29 | tCOy-eq/tPME-eq | Calculated
0.061 @ tCOy-eq/GJ This study
PME
2.34 | tCOy-eq/tPME This study
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(R FRERIRE ]

EAREHEE IR DEEH Z 1 ton 0 PME THREF L 72356 OILENR T AGEHEIRE (Bl — PME) Off
BEM 3-15 1T d, ZOfRIE, BRI AR v 225 A TR, HHFIHBNICHIREZ 7~ L
Teo E7o. BEHEMFER—R L IPCC N—ADFEFEROM G & bR TH D, b, ZhbD
FEROFEMEZR 3-43 BLUFE 3-44 TR LT,

PME DA FEIZ B C M sz 3 & U WA, (baEhEIR o2 &+ 52 & T
PME 1.0 ton &7- 0 33 X% 0.95tCOs-eq (=3.29-2.34), 28.8%DiRZELNE N APEH B OHNEA FIAE
%o TRHISCEH, KEA~OHFRT T T — a L OFEIEL, FEN., 277898 tCO»eq. 1.68~7.33
tCOx-eq. 6.05 tCOreq & & HIZR X ZRHIHEIEDF LD FIREMEN & D, TR = LARD & Olisfh
DEEIT AT OPEHAN S U < IFZHEHHEIZ 722 5 CREIER :-0.67 tCO-eq. = L4k :-4.03~1.66 tCO,-eq) .
— T, BN D OIS AT, HEFICRERBEZR/RD, (FLAEDr —A TR E ENTRE
SHEHPHEZ DGR & o7 (32.79~2.941COxeq) . 7035, T O DRERIL, Bk ST BRI IRE
FZLSTTRTCOUTEH SN D LHE LA ER A THD Z L ITRHENRETH D, BlZIT, B
Wk A R L TR DA &R 2 G ER T 25512 OV TUIBE L Th7au,

No land use change
Degraded land
Grassland
Rubber
Mixed orchard
Paddy
Tropical forest

-35 30 -25 -20 -15 -10 -5 0 5 10

Emission reductions (tCO,-eq/tPME-eq)

K 3-15 {EBRHEEROEMZ PME TRELEEDEEMRST R BEHEIRE (X #HhFI AR PME1
ton H71=Y)
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FAICEITEPME DT A 7Y ATV ILREMRIT ZAHEHE O

F& 3-43 LERHEROEHRE PME TREBEL-SESDEESHREST ABEHHEIRNE (Lt F A5, PME1

ton H71=Y) (BAEHER—R)

Previous land use GHG emission reductions
(tCO,-eq/tPME-eq)
Degraded land 2.77
Grassland 1.68 - 4.63
Rubber -4.03
Mixed orchard -0.67
Paddy 6.05
Tropical rain forest -10.54 - -7.38
Tropical lowland forest -16.69 - -2.37
Tropical rain forest (Peat) -32.79 - -25.39
Tropical lowland forest (Peat) -32.59 - -8.03

F& 3-44 LEBRHEROEHRE PME TREBEL-SESDEEHREST ABEHHAEIRE (Lt F A5, PME1
ton $7=Y)) (IPCC "—X)

GHG emission reductions
Previous land use Climate Region (tCOx-eq/tPME-eq)
Low Base High

Tropical, Moist 3.99 6.44 8.95
Degraded land (Severely Degraded Land)

Tropical, Wet 4.15 6.84 8.98

Tropical, Moist 3.37 5.68 7.91
Degraded land (Moderately degraded grassland) )

Tropical, Wet 3.44 5.87 7.92

Tropical, Moist 2.82 512 7.31
Grassland

Tropical, Wet 2.89 5.29 7.33
Rubber Tropical Wet or Moist -2.49 -0.30 1.66
Tropical rain forest - -12.55 -2.66 -0.26
Tropical moist deciduous forest - -9.00 0.13 2.94
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Wiz, THF R Y 02 2 2 ETeA O, Tha &7 OIREZNFEAT APEHEE (BH - PME)
DFERZIK 3-16 17T, ZORERIL, BEEITE~— R & IPCC R—ADFHAEFROM T & bbb
DTHD, 7B, INOOMEOFEMEZ R 3-45 BELOE 346 12/R L7, Tha 7= 0 OHPEEIX, #i
iR D PME lton &7- ¥ OHIJEEZ , PME lton Z AT 5 72 OICMEE 72 HFE (0,405 ha/tPME (3-3-3 THZ
M) TRy HZETRELE,

T L, KEA~OFHL T T T —2 a COEEIL, TLEN, 6.85~2220 tCOxreq. 4.15~18.11
tCOx-eq. 14.95tCO-eq & KX 7eHIBZN RS DL D FIHREMD 5 5, MRS = M0 5 DI OSE
1. BT OHEHERR S L <13 7e 2 (R : -1.65tCOxreq. = A4k 0 -9.95~4.11 tCOreq), —
BT, BN D OEMOG AT, IEFICRERFEEFH, ZLA LD —ATRIM L ERTREL

PEHE S 2 DGR & 72 o7z (-81.05~7.28 tCOz-eq) o

Degraded land
Grassland
Rubber

Mixed orchard
Paddy

Tropical forest

-90 -80 -70 -60 -50 -40 -30 -20 -10 O 10 20 30

Emission reductions (tCO,-eq/ha/year)

3-16 LBMMILRDEHEZ PME TRELZGEEDEEMNRN A HAIRE (X F AR, tha*1 &£
Hh1=Y)
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*& 3-45 LEMHERDEHRE PME TRELSESDERESNREN ABHAIRE (T F AR, 1ha*1
FH1i=Y) BIEHAR~A—R)

Previous land use GHG emission reductions
(tCO,-eq/ha/year)
Degraded land 6.85
Grassland 4.15 - 1145
Rubber -9.95
Mixed orchard -1.65
Paddy 14.95
Tropical rain forest -26.05 - -18.25
Tropical lowland forest -41.25 - -5.85
Tropical rain forest (Peat) -81.05 - -62.75
Tropical lowland forest (Peat) -80.55 - -19.85

*& 3-46 LAMHERDEHRE PME TRELGESDEESNREN ABHAIRE (T F AR, 1ha*1
FH1=Y) (IPCC R—X)

GHG emission reductions
Previous land use Climate Region (tCOy-eq/ha/year)
Low Base High

Tropical, Moist 9.87 1591 22.12
Degraded land (Severely Degraded Land)

Tropical, Wet 10.25 16.90 22.20

Tropical, Moist 8.33 14.05 19.55
Degraded land (Moderately degraded grassland) )

Tropical, Wet 8.51 14.52 19.58

Tropical, Moist 6.97 12.66 18.08
Grassland

Tropical, Wet 7.14 13.08 18.11
Rubber Tropical Wet or Moist -6.16 -0.73 4.11
Tropical rain forest - -31.01 -6.58 -0.63
Tropical moist deciduous forest - -22.25 0.33 7.28
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(2) BAIEITERES D OBEHEDLLE

WAL AEFTIREED 72 0 OFEFHEICB O TIE, Z A4 OAEEHLR (Pollution Control Department: PCD) T
Sehitn U7 BB EPEN ZGBRO A2 OREREZ Tz, SBRANAERL 3-2-6 IR LT, ok, I TR
PME20 & ALATREHEIR OB OO Fhili 227547, PME20 ORI I3 H R s 7 0 v 23 E £ Tn
720,

B DG GO ZADBREIE, 2 BDONAB LT RTOETE— ROFET 2187 km/l Th-o7z,
PME20 D54 1E, [RIERIZ 2.175 km/l Tdh-72, PME20 D505 0.4%FEHE, il X 0 RE 23KV, CDM
Tkl & T, BEBOESTE T AL FT 4 —EALOHNREREL D L LTHIBEREZETS 2
LTS TV DN, AR TIXIZ L A EED B2y (PME20 & RO FEENE D 21T 2.3%, Il
B L O PME OFEEE % 43.0G)/ton, 38.07GJ/ton & L CRIH) .

IO DREDFERND 1km H72 ) OREREERLZFE N L, BB LU PME O 7 A 7% 4 7 Uik
FEERA ARG 2R H 2 L T lkm ETHT- 0 OPHEZHE Lz, ZO/MEEK 3-17 B&
OF 3-47 1277,

INHDOFERND, BALEITEERES 72 0 TlX, PME20 (ZEH LD & T A 7 VA 7 NRENR ST Ak

HEDHK 6.4% D720,

2.0

Lifecycle GHG emission
(kgCO,-eq/km)

[ =

) n

o
un

0.0

Petroleum Diesel 100% PME20

3-17 EABRBERDERE LU PME20 DZA1TYAVILEEMNRARHHE
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= 3-47 ERBHEEROBEHRS LU PME20 DSA 7Y AL EEMREA AL E

Petroleum
Parameter PME20 . Unit
diesel
Fuel economy 2.175 2.187 @ km/l
0.460 0.457  l/km
Fuel efficiency
0.386 0.380 = kg/km
Well to Tank 2.34* 0.527 i tCO,-eqg/ton
GHG emission factor
Tank to Wheel 0.00* 3.186 = tCOy-eq/ton
Well to Tank 0.34 0.20 | kgCO,-eq/km
GHG Emission Tank to Wheel 0.98 1.21  kgCO,-eq/km
Total 1.32 141 kgCO,-eq/km

*PME100 DIHFEDE
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34 EE

(LA BER 7O R EESEHRVPME 541 7941 7 J)LIBENRH AHHE]

THFI S 22 A &R PME O T A 7 %A 7 RENEAT APEHE (A L 8S— A DFIE)
5 PME Oty £ T 7 v 20O EDO AR (X, PME 1.0ton 3729 2.34tC0s-eq TH o7, £72,
FHEIR/NT A= DRKRIE « e/ MBE D 2T 95%EHEIXHE 2B Lokt &o LRE, FIREIXZN
ZI 2.78 tCO»-eqtPME, 1.94 tCOy-eq/tPME Th -7, F7-, HAEE (1G)) H7-V ., HAEEEHE

(1ha) H7= 0, BALEITEERE (km) 720 OHEHEIL. 24, 0.061 tCO,-eq/GJ, 5.78 tCO,-eq/ha,
1.32 kgCOy-eq/km T - 77,

Tt AEIZH D & CPO AEFERFCHEH &415 POME O F 7' — AU 5 CHy HEHIAY 34.6% &
FWEIGZ HO TS, #A TIEPOME 3£ < OHE, 77— KV BEFL S 11T %23, POME
KIRIZE 5T PME 74 7H A 7 /WREZR T APEHEPKRE R TE LAMREMERH 5, 2D
WTIIREICFEE T2, F7o, ALFIEBOE RN BhE 2 PR &L 35.9%I2 L5 & e >72, PME
DFA THA T WAREDRT AP EZ KT 272 DI2IE, A A S — ARG REO L AR O 1F 72
fif o EERERD 1 DTHDL I LRI, B, A ARBIOAPEIC BN TIE, MEIC XD
NoO FHS . 3o FBREHT X D EARBIORIRIZ L 5 COHIBRIR LV b REWGERH L Z L2 E
fEhTna™,

FE72. PME O T A 7% A 7 JARZENRT AP EAOREE DR ST A —Z (X, CPO AEPEZNRR
fifE &, FFB HUX, CPO 4ER:D POME HEHi & X Th oo, ZORENS, PME DT A 791 2
IR DR AP B2 RIS HET 2720120k, T b D37 A—2 & @ G TR~ 5 233
boHZ LRI NT,

PME O F A 74 A 7 MR FA APEH RIS 2 BEE OB E B3O 2208, Wicke 57 1% 0.032
tCO,-eq/GJ. Thamsiriroj & 1% 0.0392 tCOy-eq/GJ & EiE LT %, AHRFZEHE R D 0.061 tCO»-eq/GJ 1T
HAR TRV ME T d % 23, Thamsiriro] & > OFERITIZT A 7V A 7 VIREDNE N ZHHBEDO R TR S
KEWEIGE EHD POME 735D A 4 PEHER G EN TRV, £72, Beer 511k PME20 72 &
72 DBHE B ZR DA FPRBHZ OV THAETIERESH 72 0 OFEHEZF M L TV 2725, PME20 (2O
TIX0.708 kgCOsreq/km & LTCWD, ZOFEEIZH POME 225D D A X AXEEN TR, £io, %t
ZLLTWDHFE S AL L (TR D, BARDWEEICLD T A 7 A 7 MREZR T AP EORE
S RA OIS 272 DI2IE, HH e T 57 m AR OR — B NE L 7 5,

FA NrS— BLSNOVE % S & T2 31 FF ¢ — BTN TIL, SERRER O NS 47 4 —F
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JU (RME) [Z W TR EDRFZ2451 532 < Elsayed & '*13.0.041 tCO,-eq/GJ. Calais & 13 0.048 tCO,-eq/GJ.
Thamsiriroj »*130.062 tCO,-eq/GJ 72 & & B L TV %, RME OFEEUEABIZE LV HAKVMETH 5 73,
PME OHEIZI3/S— B A A NWVAEFERFD POME DD A X VHEHENRKENWZ L2 ER—RE LTH
Y SN

[LHFIRERTOERZEE PME 540 794 J)LREMER T AT E]

THF R 2 5T PME O T A 7 WA 7 VRS AP EIL, 5 S 2 Ao LA of
HIZ E o TRE S R LHMRPF DTz, HHFIRMROMEIZ L D T A 79 A 7 VARENR T Ak
D ZET, FEHID-5.69 tCO,-eq/tPME 7> b 2 AR (JELHE) D 36.08 tCO,-eq/tPME & FEFIZ R E VY,
TR s~ 1 A LS TR b HEHIE SR & WX, CPO AEFERFD POME 76 Ok (0.81
tCOx-eq/tPME) T 573, ZDHK) 50 (5DOMEZFFD, T HORRIL, PME OEEICBITAH T A 74
A 7 IR R AP EIC N T, TR T 0 e AN EE R T 7 7 4 —Th 5 Z & Zmik
LTW5%,

R BRI DA A N R—= BT T T — 3 3 U~ OEEH A £ 9 PME IV TR, ok 36.08
tCO-eq/tPME & ZBDIRENFEN ADRPEH S, DO K E R ARHEFNEZ RO, 728, 2D OfERIT
B SN RIARDIBRBEFIZ L > TTRTCOUTEHIND LHE LTZFHRFER CTH D Z L ITHER L
ETh Y., Bz, BHHE SR L TR LN AMERE AIEHT 25810 W TEBE L T
v,

—Ji. AATBNTE, FHOER L & Ii2, TLMORMBE, KH D OIRAL N EBESH
D, TS O LHFI S O A £ S PME AREIC K D T A 7 A 7 VRSN APEH Bl
BVHAR & T2 LD awy, BRI, KHDEEIE, AANAN—LT T T — g o fnffh
T 5 Z & TIEROWIRIZ 72 5 FIREME & -2 L T D,

B, FRCI LR, RBE. KEEEDO PME O F A 7 %A 7 VIRENRE S AP B O H O g
R, TN6 LB E DIROBITIE, ABFEDORERDPIEFE ITROENT-T —F 2 b LICEELZHDT
bHDHZEITHEDLETHD,

EHIT, AR K S ITkGR & U BHIR AR I OMREZ A LT D, BlZIE, SUsRC/AKH
(T, BBMERE, TR —EE (W) . BTG, T MR, EERFBERE, LR (F
DRERAR) . RFERTESE, BN, FAEMROMRRE, SR OREE, WEEIRERE (HgUEAEE O
FEOPREYE) | KRR, RETEEOEEZ AT 5, LCA T, REARERBIR L KT 25
B B IZITERE DR — & LR FUR R B3 AIFSE Clitkae RMIEZ T, IKFEATHE D
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535 SAICHTBPME D51 7Y+ 2 ILBEHEH X HEH B O

KEREIZRRE L CIREBEE N APEHHE O 21T o7, 2D X 512, O —&2 L TW\WirnZ L, F
7~ HHUF U W T O RERE DHERF D 72 D124 U455 B4 70 - HR ) BRI LS K 2 IR R0 &
HEHZ I L TV W2 LI EERVNETH 5D,

[ & DLE]

PME DA FEIZB T M sz 3 & U WA, (baEhEIR o2 T 52 & T
PME 1.0 ton &7- 0 33 X% 0.95tCOs-eq (=3.29-2.34), 28.8%DiRZELNE N APEH B OHNEA FIAE
Do Flo, FERNTA=ZD IS%UEEIXHEZEE LT PME O T A 79 A 7 VIREZF T AHEH B
1% 1.94~2.78 tCOreq/tPME Toh 5 Z &6, BE & bl L7-HITEERIT 15.4%~41.0%DEE D, 72
L. BMEOTANIN=LT T T = a VipbJFRARET 5 2 & TREEOM MR & OBa A
C. AA W™= DDA FEREZ RN S 5 T2 OIS M 722 R SR 5 | S Z S5 E1E Z DR
INQEC/NAN

T, HSCHEH, KE~OHFRT 7 T — 3 > OBAD PME 1.0 ton H7- 0 OFIFEIZ. Zh
Zh. 2.77~8.98tCO»eq. 1.68~7.33 tCO-eq. 6.05 tCOr-eq & & B IR X 72NN EAMS B D ArREdE:
WD, RBESC T LMD OEHROYEIE, EHTOPEHENRS U< TP 5 CRBIE : -0.67
tCOxeq, = LHK:-4.03~1.66 tCO-eq), —J7 T, B S DIDIZE1T, HEFITKRE REER B,
FEAED T —ATRIME LR TRE SPEHNE 2 DFER & 72572 (32.79~2.94tCO-eq) ., FFiT,
PRI 330 2 BHZE & 18 535G 13RI D 10 {51 OHFH B & 72 o 7o, AL RS & 72 0 OIREZHE AT A HE
HIARE b BALEEH - OGE L RIROBER G b, B, 2L OHEEIZIWTIE, M
(75 L MO FHERHR DR, BRI Z 81 D IR DA DRI OFFM, 45 L HRI I AVE - D HERE Dt
—EfTO TN LIZHERLETH D,

PLEORERIE, IREDEAT APHEIEx K & LT PME 25T 2548120%, EO X5 tHicA
PESIIAANN— LR FTEE T OPPEERERO—D LR D T L 2R/ LTS,
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FAEZ BEMRHERNEERZTD PME DS+ 754 7 )LEEMNRH APEHEDET
i

41 FHERA

33 TRk L2 &80, PME O T A 79 A 7 VRENRE A AP &L, POME QMR fift, A%
) =IWVEEEDOWL D07 e A0 ER2JHHEOZ S OFIGZ 5 TS (POME 725D A
Z o (34.6%) . FEIEIZEAED N,O HEH (15.0%) . JEEHUIERFOPEL (20.9%) . A &/ — /L Bl
OHEH (124%) . A& 7 —/WIEBREOHEH (9.0%) THY., Zhb 5 SOTBEAT 91.9%), Z0
72, Zhb D7 mt AR W THRER T AMERS R 2 I UL, PME O F A 7 ¥4 7 )WIRER)
RH AP EIIRE AR TE 27D 6 5,

ARETIE, LLFOT 1t 22 OWTHREL R AP & AR 5 xR 2 B E OS> CDM
Tuvxs b7V FiEEFE (PDD: Project Design Document) 28 K 0 FH4 L7=, %52, CPO &
PEIZF51F D POME KFSRIZ DU N T, AR SR & Sl L 725560 7 A 7% A 7 MR AT A &%
TE B EHE L7,

CPO 4EFERE D POME %15

T A IV N— BAEE R O JEEE R R
PME ZE7E - 1HERFD A # ) — /L3t
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4-1-1 CPO £ER®D POME XI5R

CPO ZAET HBRIE. EREOHEM % 5 AT % RmOBEK (POME: Palm Oil Mill Effluent) 738
&5, POME (X, Z< O%E, BKULERH (77 —2) TRE SN TEY, L8O CH A RKET
I SN TV D33 HIl R LIe K 912, 207 m ADPEHEITAIED 34.6% & FEFIZRKE N,
POME xRz U5 2 &L TTA 7HA 7 MRERA AP &2 RE AR TE 2w RetE 2R LT
e

POME ZA&FIH L. =R AP B 2R 50715 & L TiE, POME 22 BIEET 234 A7
ADT7 VLTV 7 (CHy Z R BE S E COL TR 0/ A AT A58 - 3% H . POME & EFB (Empty Fruit
Bunch: ZZE) EDa L HRA MEERH D, I HOEINIX, T4, CDM #IEH L TRlc~v L—v
TEIIBEEANSNOSOH D, ZTNHDOCDM Ve Yy hOBERNER 41187,

ABFETIE, 2D DX G LU ORFERY R 2 SO &2 EmaiOx %R & Lz,

POME 73843 % /34 77 A D FEEEH|

POME -« EFB @ =2 > 7" A M|

* 4-1(1) POME %t CDM A2z /D& #IKIR (2009 £ 10 A 30 BHER)

Estimated GHG
) Emission Reference | Registration
Technology/Project Country .
reduction number date
(tCO,-eq/year)
Jvrrs
Methane Recovery in Wastewater Treatment, Project .
Malaysia 57,094 1616 17.Jun.08
AMAO07-W-01, Perak, Malaysia
PNAFHAFEE - BRI
Kim Loong Methane Recovery for Onsite Utilization Project .
Malaysia 55,934 867 8.Apr.07
at Kota Tinggi, Johor, Malaysia
Methane recovery and utilization project at United .
o ) Malaysia 20,271 1153 8.Nov.07
Plantations Berhad, Jendarata Palm Oil Mill, Malaysia
Methane recovery and utilization project at TSH Kunak Oil .
Malaysia 77,640 916 19.Mar.08
Palm Mill, Sabah, Malaysia
KKSL Lekir Biogas Project, Project BCM07_SLK 14 Malaysia 33,955 1888 27.Sep.08
Methane Recovery for Onsite Utilisation Project at Desa
Kim Loong Palm Oil Mill, Sook, Keningau, Sabah, Malaysia 38,685 1737 22.0ct.08
Malaysia
Methane capture from POME for electricity generation in .
Malaysia 52,950 1783 24.0ct.08
Batu Pahat.
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* 4-1(2) POME %% CDM A2z /D& #IKIR (2009 £ 10 A 30 BHER)

Estimated GHG
) Emission Reference | Registration
Technology/Project Country .
reduction number date
(tCO,-eq/year)
A AT AFEE - BRI
Methane Capture and On-site Power Generation Project at
Syarikat Cahaya Muda Perak (Oil Mill) Sdn. Bhd. In Tapah, | Malaysia 67,133 2181 26.Jan.09
Perak, Malaysia
Methane Capture and On-site Power Generation Project at .
. Malaysia 78,962 2185 26.Jan.09
Sungai Kerang Palm Oil Mill in Sitiawan, Perak, Malaysia
Univanich Lamthap POME Biogas Project Thailand 27,897 2076 1.Feb.09
Chumporn applied biogas technology for advanced waste .
Thailand 23,448 2148 9.Feb.09
water management
Methane recovery and utilization through organic )
i ) Malaysia 43,152 2313 14.Feb.09
wastewater treatment in Malaysia
FELDA Serting Hilir Biogas Power Plant Project Malaysia 35,476 2336 15.Mar.09
Methane recovery and utilization project at TSH Sabahan )
Malaysia 53,439 2332 19.Mar.09
Palm Oil Mill, Sabah, Malaysia.
Methane recovery and utilization project at TSH Lahad Datu .
Malaysia 33,356 2330 | 20.Mar.09
Palm Oil Mill, Sabah, Malaysia
FELDA Besout POME Biogas Project Malaysia 22,803 2542 18.Jul.09
Univanich TOPI Biogas Project Thailand 41,174 2661 | 24.Aug.09
Thachana Palm Oil Company Wastewater Treatment Project .
Thailand 23,844 2644 | 29.Aug.09
in Thailand
Green Glory Wastewater Treatment and Electricity .
Thailand 16,916 2658 | 31.Aug.09
Generation in Suratthani, Thailand
Felda Pancing and Pasoh Biogas Project Malaysia 34313 2603 4.Sep.09
Felda Chalok and Jerangau Barat Biogas Project Malaysia 32,679 2651 19.Sep.09
Felda Maokil and Kemahang POME Biogas Project Malaysia 42,799 2653 15.0ct.09
a AR M
Co-composting of EFB and POME — MG BioGreen )
Malaysia 35,322 1198 4.Nov.07
Sdn.Bhd (MGBG)
Golden Hope Composting Project — Lavang Malaysia 30,379 984 14.Dec.07
Golden Hope Composting Project — Melalap Malaysia 3,382 1054 14.Dec.07
Golden Hope Composting Project — Kerdau Malaysia 20,136 1107 14.Dec.07
Golden Hope Composting Project — Merotai Malaysia 30,449 1108 14.Dec.07
Avoidance of methane production in POME treatment .
Malaysia 20,914 1795 | 25.Aug.08

through Boustead Biotherm Palmass Technology
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#* 4-1(3) POME %t CDM A2z /D& #IKIR (2009 £ 10 A 30 BHER)

Estimated GHG
) Emission Reference | Registration
Technology/Project Country )
reduction number date
(tCO,-eq/year)
2 ARA ME
Composting of solid biomass waste separated from the Palm
Oil Mill Effluent (POME) through the use of AVC Sludge )
] ) o Malaysia 31,058 2242 15.Feb.09
Dewatering System at Tanjung Panjang Palm Oil Mill Sdn.
Bhd.
Composting of solid biomass waste separated from the Palm
Oil Mill Effluent (POME) through the use of AVC Sludge Malaysia 14,856 2258 15.Feb.09
Dewatering System at Taclico Company Sdn. Bhd
Composting of solid biomass waste separated from the Palm
Oil Mill Effluent (POME) through the use of AVC Sludge .
. . . Malaysia 30,015 2274 19.Mar.09
Dewatering System at Kilang Kelapa Sawit Selumpur Sdn.
Bhd.
Composting of solid biomass waste separated from the Palm
Oil Mill Effluent (POME) through the use of AVC Sludge .
. ) o Malaysia 14,778 2356 | 18.May.09
Dewatering System at Lian Hup Palm Oil Mill (Owned by
Harn Len Corporation Bhd., Palm Oil Mill Division)
Co-composting with AVC POME Treatment System for )
Malaysia 30,763 2495 4.Jun.09
Jugra Palm Oil Mill
FELDA Trolak and Sampadi Composting Plants Malaysia 20,259 2517 4.Jun.09
Co-composting with AVC POME Treatment System for )
o Malaysia 25,621 2494 5.Jun.09
Haranky Palm Oil Mill
Co-composting with AVC POME Treatment System for )
Malaysia 25,098 2493 15.Jun.09
Ban Dung Palm Oil Mill
Composting of solid biomass waste separated from the Palm
Oil Mill Effluent (POME) through the use of AVC Sludge .
Malaysia 23,204 2354 26.Jun.09
Dewatering System at Tong Len 2 Palm Oil Mill (Owned by
QL Plantation Sdn. Bhd.)
Composting of solid biomass waste separated from the Palm
Oil Mill Effluent (POME) through the use of AVC Sludge Malaysia 25,434 2355 29.Jun.09
Dewatering System at Banting Palm Oil Mill Sdn. Bhd.
Composting of solid biomass waste separated from the Palm
Oil Mill Effluent (POME) through the use of AVC Sludge Malaysia 18,432 2357 6.Jul.09

Dewatering System at Malmaju Bina Sdn. Bhd.
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* 4-1(4) POME xt3% CDM A2z /D& #IKIR (2009 £ 10 A 30 BHER)

Estimated GHG
) Emission Reference | Registration
Technology/Project Country .
reduction number date
(tCO,-eq/year)
aARA ME
Composting of solid biomass waste separated from the Palm
Oil Mill Effluent (POME) through the use of AVC Sludge )
) ) ) ) Malaysia 23,602 2261 12.Jul.09
Dewatering System at Kilang Kelapa Sawit Bukit Pasir Sdn.
Bhd.
Composting of solid biomass waste separated from the Palm
Oil Mill Effluent (POME) through the use of AVC Sludge .
) Malaysia 25,438 2358 13.Jul.09
Dewatering System at Syarikat Peladang Dan Perusahaan
Minyak Sdn. Bhd.
Composting of solid biomass waste separated from the Palm
Oil Mill Effluent (POME) through the use of AVC Sludge i
) o Malaysia 25,053 2352 19.Jul.09
Dewatering System at Seri Ulu Langat Palm Oil Mill Sdn.
Bhd.
Composting of solid biomass waste separated from the Palm
Oil Mill Effluent (POME) through the use of AVC Sludge Malaysia 24,461 2492 | 19.Aug.09

Dewatering System at Ever-Yield Sdn. Bhd. (Palm Oil Mill)

XAABEUTL— 7 DBHRIOSTINERT . CHBLSHIA VR AL 700U 7 TEEANHS.
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(1) POME 5 %4ET 2/81 A HRDFKEFA

PR= DA AV IVTIE, —fRICIK 4-1 O X 5 72 POME BT TV 5, POME I, 73— A A
NORGET B ZZBNT 80C~90C &\ ) M CHE & 415, POME ZMEIT 5720, £7%
Hh CHR IR S D, T 2 IR 2 720 . POME [3ESUIREEIC 72 0 12 < < CHy 13384
L72W, £D%, POME (37 7 — 25 B THGULEL ) i S 5, HRIRHIZHI 80 H T, 77—
YOWSIE3m~8m BED DR S THD, RIREED b & THEMIE CH, & L TRETITHK
Hansd, WIZ, DT 27— TR TON D, HREREITN 40 AT, 77— 0FESIE
BT 77— K0 &< Im BETHS 'Y, UT T, 20X @H O GikE A=A T
g,

WRFEMKE (AT, 7ry=y b)) OLPEE LT, 22T 420X 912, BrEULEERRLO
ROV ITHRENEASA THAZA V2 A=A, BET DA A HA (FIZTCHY) ZEMLL, &
AT —REEE LTHWS Z e 2 0E Lz, A2 8AT5Z 8T, EIZ, X=X T A TREAPIC
U SV TWo N, A AT A Z AU - RBET 5 2 & TIRENR T AR ESHI S D, N—AT 1
PEH R, BRKALERH D KA STV CHy OFEHETH D, e =7 MEHEIE, E=
(2o A FHTADEUL < REERFD U — 7 ORIRBETIZHE D R, BRSNS T T AL A V= 27 —hL
B DBEKRNGIAET HHET O CHyHEHETH 2,

NR=2F &7z MIBIT5H POME WSO EZ LK 4-2 1R LT,

Tu Yz NERREOIREDE T APHEIEEIC OV TIE, £ 4-1 O CDM 72 Y= h® PDD
(Project Design Document) 726, /NA A H A[ENYL « FEEZEAT5H Z &£I2L 5D POME 55 CHy 4k
R (CRMLRERR) OHIRELREE L, INEAROHNEER L Lz, i, A A HTAIZLD
HEEBENL > TRMENZRE LGS OREDR T APEHBEI IO MLz L& LT,

HANZIBNTIE, 2009 4 6 HBUE, 3 AT T A HAFIABMTOILTE Y, SHIC4 AT TEA
BHED BTV (F 2-4 B1R) 9
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POME

l

L Cooling Pond J

4

‘ Acidification Pond

Diesel Biomass waste

} } l

Diesel generator

Anaerobic Pond Boiler

(Backup) ¢
i Steam turbine &
‘ Aerobic Pond } generator
v
Electricity

Treated POME

4-1 R=RSAVDIETO—RKST — 0B, /N A 7 X [EYEL)

POME

I

‘ Cooling Pond J

Biomass waste

: v

Anaerobic Digester ——®» Biogas —7 ™ Boiler

l Emergency !

, Steam turbine &
. gas burner -~
‘ Aerobic Pond ] (flare) generator

Electricity

Treated POME

42 7SI OMETIO—(ERSAE, /(4 H ZAEIR- FKE)
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&K 42 R—R40LTOVTINOBE(NAAARER-FE

Baseline Project

POME treatment and | Treated in open anaerobic lagoons and Treated in an anaerobic digester with biogas
biogas capture aerobic lagoons without methane capture

recovery/capture
Treated POME and | Effluent after the anaerobic lagoons was Effluent after the anaerobic digester will be
sludge treated in the other lagoons further treated in the other lagoons

Sludge is pumped out to sludge drying beds | Sludge is pumped out to sludge drying beds

before soil application before soil application
Generator and boiler i Diesel generators, and biomass boilers using . Biogas will be used in biomass boiler and

palm kernel and fibers are used

will displace the diesel generator

Excess biogas will be flared

-112 -




Fa B OREMRAAERNERE-ERDO PME O 24 75 A 7 )LREER A XBELE OVl

(2) POME - EFB @ O /RA MFH

R WA AL ILTIL, —RICK 4-3 O X 5 72 POME 3 XY EFB OMLELM T T\ %, POME
DIFRZSOWTHIABRD & BV TH D, EFBIL, A A L I L OEMPNIMIE A H D WDIFTRIES N T
WODEAMNE N, 1B, AANR—LT T T—2a O NTF U TRAA N INVDRA T —RENC
o256 655,

TuVx s MNEMRFOMELEE LT, 22 TEK 44 O X 912, BIEAEM CREE S TV
POME &, ®HESN TV EFB Z#RA LTy RA MEd 5 2 & 2480 Lz, A2 EA+5 2 &
T, BB D R SIVTW e, AT ADFAZ MR TEH 2 Lo n, BRI A
PR BERH SN D, N—RA T A PRI, AREULERM A B R & Tz CHy O &
Thsd, 7rv=r MR, 2R A MUEIILER = RLF —HEICE S Pk, BRO= R
A NUER% DBER N DRAET 2T O CH HEHE TH 2,

R—=RF At Trv=y MBI H POME MBSO A% 4-3 TR LT,

7uY s NEEREOIERENEN APEHEIREIC OV TIE, £ 4-1 D% CDM 712 =7 k@ PDD
(Project Design Document) 7%, POME & EFB % =22 7R A ME$ 5 Z &2 X 5D POME 725 CHy HE
i (CRLRFEIRE) OHIRERZHEE L., ZHEAROHIRERL L,

BB, BIEOLZA, FAZBNTULI DL S 23 AR A NN OB ANITHER ST,

POME EFB
— Stockpile,
Cooling Pond Mulching, etc
Acidification
Pond
Anaerobic
Pond

Aerobic Pond

Treated POME

K 4-3 R—XSA/2DONEIO— R[S — N8, /\ (A5 AEUEL)
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Cooling Pond

POME EFB

Acidification Pond

POME

Shredder

Shredded EFB

Composting Plant

Aerobic Pond

Treated POME

Compost

Run-off water

Plantations

4-4 FOoozHrONEIA—(POME-EFB a2V RAME)

R 4-3 R—R5/TO00HDHEE (POME-EFB OV RAME)

Baseline Project
POME treatment Treated in open anaerobic lagoons and Treated in a composting facility with EFB
aerobic lagoons without methane
recovery/capture
Treated POME and | Effluent after the anaerobic lagoons was Effluent after the composting facility will be
sludge treated in the other lagoons further treated in the other lagoons

Sludge is pumped out to sludge drying beds

before soil application

Sludge is pumped out to sludge drying beds

before soil application

114 -




54 & BEYEHERTESREDO PME 0S4 741 2 )LIEENEH 2 i B0 S

4-1-2 A A )IS— LIS DHEREX &

FA NS — DREHZ BT DALEIER O R B 0O e % & D IR R T A Pk BRI o rT RIS

DN, BEEDOIIZED S EMRNCEER L, 422 THIZR LT,

4-1-3 PME & - HERDOX Y /— LXK

PME EFEIZ BT D34 F A % 7 — )L O X HIRENE T AP BRI O fTREMEIC W, BERE
DOWFFE D EMIINCELZE L, 423 HIT R LT,
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42 FHERR

4-2-1 CPO X£ERF®D POME &R

(1) POME h5 %49 5/\1 A H X DHEFIA

# 4-1ITRLIECDM 7y =2 b & LTBRERSILTVND 21 O POME Ao A HAFED T 1Y =
7 RO PDD (7m¥ =7 bi%atE : Project Design Document) 75, &7 0= 7 h (N A A%
BOEN) ZFEfid 5 2 LI K DIREDNRT APEHHIEER (POME 7250 CHy DHIEE) 11, 52.0%
2D 100.0% Th o7z (£ 4-4), ZOFRERNG . A A AFEEEARFOUREL)F A AP AR X
2007y =7 FOVEETH D 85.0%& LTz, 7235, HIBERD 95% EHEIXHIT 79.1% - 90.9% Téh -
Too RPREE L D56 D POME 726 OIRZENF T APEHEIT 0.81 tCO»-eq/tPME Th 5 Z &6, xR

EAFFOPEHEIL, 0.12 tCOreq/tPME (=0.81%(1-0.850)) & HE Shi-,

(2) POME - EFB ® O 7R MFIF

# 4-1RL7Z CDM 7R ¥ =7 b & LTBEESNTNS 21 O POME - EFB 2 RA h 7 vx
7 R® PDD b, H7uv s b (U ARA MGROBEAN) ZET 25 2 LI K DIREDRT A
HEREEE (POME 725 O CHy DEIBEE) 13X, 92.3%1 5 99.6% Th o7z (3 4-5), ZORERNDL, =
VARA NI AREOIRE IS APEHEERIT 21 07 v Y =7 FOVEETH D 97.3%E LT, 72
B, HIBED 95%EHIXRIL 96.6% - 97.9% Th o7z, XML DOEH D POME M5 DIREZHFL A A
PEHEIT 0.81 tCO»req/tPME TH D Z &G, XPREARFOHEH L, 0.02 tCO-eq/tPME (=0.81 X

(1-0.973)) LHEINT=,
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= 4-4 POME NAAHADOEREF REMEARFDBEEDRA ABEHAIBESE GHETE)

Reference Baseline emission Project emission Emission reduction Emission reduction
number (from POME) (tCO,-eq/year) (from POME) rate
(tCO,-eq/year) (tCO,-eq/year)
867 57,943 2,009 55,934 96.5%
1153 20,832 4,239 16,593 79.7%
916 69,945 5,105 64,840 92.7%
1888 58,212 24,257 33,955 58.3%
1737 38,616 472 38,144 98.8%
1783 50,707 7,730 42,977 84.8%
2181 67,137 42 67,133 100.0%
2185 78,967 49 78,962 100.0%
2076 32,892 7,522 25,370 77.1%
2148 39,175 16,632 22,543 57.5%
2313 50,803 7,651 43,152 84.9%
2336 39,821 5,973 33,848 85.0%
2332 56,493 3,259 53,234 94.2%
2330 35,280 2,074 33,206 94.1%
2542 25,730 3,264 22,466 87.3%
2661 45,481 7,468 38,013 83.6%
2644 21,855 722 21,133 96.7%
2658 28,089 13,474 14,615 52.0%
2603 38,889 5,040 33,849 87.0%
2651 37,183 4,761 32,422 87.2%
2653 48,205 6,219 41,986 87.1%
Minimum 52.0%
Average 85.0%
Maximum 100.0%
Standard deviation 13.8%
95% CI 79.1% - 90.9%

X ERIFWITNETOD IO BRI AN HEHETH S,

X E#%E B (Reference number) &% 4-1 S

XKIODIHOMEEE  NAFTHREEBL AT LDOLDAZL D) — RS D A2 | HENEHRD POME hoD A%
VHIHEENEEND,
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& 4-5 POME-EFB aVRAMETEARORENRH A AR (

EHEE)

Baseline emission

Emission reduction

K ERFIWVThETOD BRI DRI HEETH S,

X & $3%5 (Reference number) (&R 4-1 388

Reference Project emission Emission reduction
Number (from POME) (tCO,-eq/year) (from POME) rate
(tCO,-eq/year) (tCO,-eq/year)
1198 14,384 1,147 13,737 92.3%
984 30,634 255 30,379 99.2%
1054 3,404 22 3,382 99.4%
1107 20,423 287 20,136 98.6%
1108 30,634 185 30,449 99.4%
1795 21,274 360 20,914 98.3%
2242 32,027 970 31,058 97.0%
2258 15,377 521 14,856 96.6%
2274 30,968 953 30,015 96.9%
2356 15,293 515 14,778 96.6%
2495 31,752 989 30,763 96.9%
2517 20,347 88 20,259 99.6%
2494 26,460 839 25,621 96.8%
2493 25,931 833 25,098 96.8%
2354 23,965 760 23,205 96.8%
2355 26,239 805 25,434 96.9%
2357 19,051 619 18,432 96.8%
2261 24,356 754 23,602 96.9%
2358 26,248 811 25,437 96.9%
2352 25,850 797 25,053 96.9%
2492 25,244 783 24,461 96.9%
Minimum 92.3%
Average 97.3%
Maximum 99.6%
Standard deviation 1.5%

95% CI

96.6% - 97.9%

KITOCVMEHE QU RAMERICE T2 BALCIERBIEER ICHS B RBHHE. A RAMUBR O H
POME MDAV HFHEFAEFEND,
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(3) POME x426ZEHERFD PME 24 791 V7 JUREWR A RAEHE

POME %R FHilFD PME DT A 7% A 7 MRENET APEHEZ K 4-5 BLOFE 4-6 IR,

NR—=2F A Tli&, PME D7 A 7% A 7 VIRZENE AT AP EIT 2.34 tCO,-eq/tPME Th %5, POME
MO SN D A A HADENYL « FEEZEAN LI25A1E 1.65 tCO»-eq/tPME TH D | N—RA T A T
T 29.5%H1i S 715, POME 36 X TNEFB D =1 R A METIE 1.55 tCO,-eq/tPME T ¥ | 33.8%Hl
Hahns,

F7o, F 44 BLUFE 451080 TS A H AEIYL - KES L 0T U E A MEEADOBEOBIRED
95%EFX M AR L, POME 226 OHEHERB LT A 7%+ 7 VIR R T AP B D 95%(F X

MABEEL, & 46 1I2HbE TR,

2.5
Transportations

2.0 PME consumption - Fossil fuel derived methanol combustion
PME production - Methanl prodcution

PME production - Electricity

=
n

CPO production - Waste water treatment

CPO production - Electricity

Lifecycle GHG emission
(tCO,-eq/tPME-eq)
[y
o

B CPO production - Diesel

05 Synthetic fertilizer production

B Synthetic fertilizer use - N20

B Agricultural operations - Diesel
0.0

Baseline -
e
0

Utilization
POME/EFB
composting

POME Biogas

4-5 POME REMRFD PME SAT7H A VILEESRARABHE

-119 -



B 4 B REMRAAERNEREERD PME O 24 78 A 7 I)VRENR A XHEHE O

= 4-6 POME XtEEHERD PME SA 7Y AVILEESRARBHEE

. POME Biogas POME/EFB
Baseline o .
Utilization composting
(tCO,-eq/tPME)
(tCO,-eg/tPME) | (tCO,-eq/tPME)
Oil palm cultivation 0.85 1.00 1.00
Agricultural operations — Diesel 0.01 0.01 0.01
Synthetic fertilizer use — N;O 0.35 0.35 0.35
Synthetic fertilizer production 0.49 0.49 0.49
0.14 0.04
CPO production 0.83
(0.09-0.19) (0.04-0.05)
Diesel 0.01 0.01 0.01
Electricity 0.01 0.01 0.01
0.12 0.02
Waste water treatment 0.81
(0.07-0.17) (0.02-0.03)
PME production 0.36 0.36 0.36
Electricity 0.07 0.07 0.07
Methanol production 0.29 0.29 0.29
PME consumption — Fossil fuel derived
0.21 0.21 0.21
methanol combustion
Transportations 0.09 0.09 0.09
1.65 1.55
Total 2.34
(1.60-1.70) (1.55-1.56)
. 29.5% 33.8%
Reduction rate -
(27.4-31.6%) (33.3-33.8%)

KON 95%IERE M, AlFED 95%EMEMEIT R 44 LUK 4-5 58,
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4-2-2  AAIVIN—LFIZICE T B HEEXTR

HA NS — DFRFIC T DAL O e IE B O SE ST K D IR E DR A PR BRI O FTREMEIC
DNT, BEEDIERER N OERZ LT,

T A N — BB TIE, AREIEEE LT EFB (Empty Fruit Bunch: 2258 55)) ML S 77—
ZRd Y | EDLFIEBIORIBF I DN TN D DMFFERINR 8 5, EFB 1L, 73— LA A L I/WT
BOTS—AA A NVOEFEOBRIZHEH SN DFRETH Y, — XA A NN—LT T T —2 a3 VET
< NVFrIHEE LTHOWONDD, 1ZEASITEEETIIHFEAZSNA TN D,

Asy Syura &%, v L —3 7 D 5 F—/LM D FELDA #:0> Maokil7 f2EIZ 3 T, EFBIC L - T
LR — R LG & ALEIEBI OB OWE & TAHA V= ADIUEE R LT 5D, FE5R
13237 (D1t A (Sandy Cempaka Liat), @1:3 B (Cempaka Lating), @13 B ([JIlZBE#E)) <
Ehish TR H ., OBLVQDHEITIE, ALFIEEIOHRDRICIZ LS TENEI 21%, 26%IED) K
H. @DBLAIITARRET -T2 LT D,

Chiew & 1%, Mil&E=S° EFB ORAREZZE 2 - HE DA A N/ 3— ADOIESEIZHONT, 74—/ R
IZBWTHERZ L TWD, ZORBRO—HEE 4-7 17T, ERREEOMIEEE IS5 & ItE
MR DT LD D, FHMARENE v OGEITIEIIEFIARFER & 2> TD, £72, EFB
B (37.51) BATDHZ & TIENEINT S EOfER VL REN TS, X5, EFB % 75t A
L7281, EBHREED 0Okg TH->TH—EDILE (34.03 tFFB/halyear) 735 HALHFEHR & 72>
TW5b, ZHIUTZEHZERIEEE 0.735kgN/palm/year fiiflll L7z —A (EFB BA®EIZER) 22 5
To D, 25 F TIZ 0.735kgN/palm/year (108.8 kgN/ha/year) (%, AHFIEIZIIT 5 % A TOFH)E (134.6

kgN/halyear) £V H A FERNWETH D,

= 47 NEIBEH IV EFB RAEFX LS EIHGE DA A IL/I—LDINE (tFFB/halyear)

Application of N fertilizer
kgN/palm/year
0 0.735 1.47
0 21.03 32.84 34.20
Application of EFB
37.5 29.94 35.57 37.19
tEFB/ha/year
75 34.03 35.44 35.75

LIEX Y | EFB ZALFEBORERIER & LTHRAT 2 2 LT, INEEZRD SEDH 2 L 72 ALIuk
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2] 4 B REMRATAERNKREREREDO PME O 51 7Y A 7 J)LIRENR A XHEHE O

OEERZW ST Z LN TELARENEITH 5, L LR D, ZOEENZRFHE AT > TV D583
K2 FEHESHUORMZ L > TERRDFHERICR D LB SN, £To. 2 DBEAIE. EFB
B FERER O R CITIES | (L FEBEHTEMBYICEAT 2 L o tzfib RS T %, EFB X
Z OMAFEIEHT X DAL OB R DWW T OE R Z2FHEIL,. 5% OMIENF-nbd & 25
Th D,

4-2-3 PME & - HEROX Y /— LXK

PME O F A 7% A 7 MARENFEN APEHEIZBW T, A% — /W ZE#ET D HEHEIRIII T L B
DEWEISE DTS (3 3-32),

OAZ 7 —/VOAEFEICSE S GHG HEHE : 12.4%

@PME JHEHHCIIT B A Z ) — VRO RFZBOBRBEIZLE S CO, HEHE : 9.0%

FEIRTT AN EEES D A 2 ) =)V EALARREHEIRD A & ) — Ve T 2T VBRI WS IRY . @
OPEHEITHNRT D Z 1L TERVBR AL AT ARRONAS F AL )=V EAND LR TEIUL,
PME IZE ENDRBIZT R TAA AV RERE 0D 2 &b, @QiFEr AT ENTE D,

—H QDAL )= VNDOAEFEI D) TR X —ERREICONT, FIFABEL o TIE, K
SRHT A6 DRIEDGE DS 0.777~1205 MIMI TH Y . KEASA A ANEDRA S ) —VEIEDSE
130.657~1.321 MIMJ L IHE TRELSIFIEDLRNI EE2HRE L TWVD,

UbEXY, =27 AHISICBN T, RRAARLIRD A KX ) — ORI, F AR ) — L%
WD Z & TIRESHREATAPHBEZAINCX 5 EEH 5, Lol FEHNE, Ao X SO
N F AL )= VOFERIZAT TCREE 7 ) 7T 0N D5,
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4-3 EE

CSERRRIES

AHFFETIE, FFIZ POME O 7 77— LB 38U N THAET D CHy RIS 3R ORN BT DU CE ISR
fifi L 7=, POME 75 0 CHy {RJBx 3R & LTl /3o A H ADENL -5, EFB & DA = AR A M.,
TVT VU TERDD, T, CDM 7ry =2 R LT, 4V FRUTROVL—v 72BN TS
FHADEYL - FEEL =2 ARA MEERTNE 20 UL EBEGRI TS, RIFETIE. b0
CDM 7' ¥ =7 b D%EHI % BB\ AKBRN R 2 & AR L7,

FRBE DX % LIgnr— R (R—=RF 4 ) TIL, PME O 7 A 7% A 7 )VIREZDFA AYEH EIX
2.34 tCO»-eq/tPME Tdh -7z, POME 2L SV H /3 F T ADEYL « FELZEAN LT-HEIE 1.65
tCOx-eq/tPME T ) X—2 7 A AT 29.5%HIE S 41, POME LT EFB @© 2 AR A METIE
1.55tCO-eq/tPME TH Y 33.8% &, ZHENRE HIB SN HMER L o7z,

TNHDFERND . ITHEO POME %5 CDM 712 = 7 MZ Xk 5T, /=LA )L L TOIRED
R APEHERHIR SN TODIEND TR, ZITEEIND =24 A NVEFEIE 325 PME O
TATYA I NVREPHREA AR B RE MRLENTETNDEEZD, LiL, #AICBN T
T DOEMAEAZ TS = DA A L U 38 T T AT DA T 5 (2009 4F 6 A BIE)

FTo, A NN—LFIFCBIT DR & LT, BREDOWITED 5. EFB 2L FIRE OISR &
LTHEATLZE T, WEEZBD SED 2 R AEFIEBOEM AR O $ 2 LA TE D alRetE4 "4
WFEBIN B0, FEREE L CEE < %A1, EFB IR OB CIIMm < | (LAREHI BN
BAT D LV ol TN e SN Tn5d, ZDO7H, EFB °F OMAIEENS X D/bFAER O HIE
BIRNZ DN T OEBERIRFHIIL, SBROVTEDRFFND EZAHATH D,

[ & DLE]

PME DA FEICB W T HHF Al 2 VB & LW EEIciE, (b REhER ofm 2 R+ 252 & T©
PME 1.0 ton &7- 0 33 X% 0.95tCOs-eq (=3.29-2.34), 28.8%DiRELNE N APEH B OHNEA FIAE
52 EIFBET R L7z (M 3-14), POME 226 HH SIS /3 A A ADIRNT « 3828 A LT 6 3t
T 1.64 tCOxreq (=3.29-1.65)., 49.8%DHIJk & 725, POME 3 L NEFB O = AR A METIX
1.74tCOz-eq (=3.29-1.55), 52.9%& S HICREHIHESLD,

ZNHOREREN D PME ZHHT 554121, POME X3R 23t AL TV DA A LI LD DD/ 38— A
FANETEMT 5 2 & THIPR E 2RI ENR T AFHHIREN T b D Z LR SN D,
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$EE /(AT —H)LCOM TOY 17 h OERAEES & CERICAT 112

5-1 A AF«—EJ/LCOM 7OV 7 ~ DIRK & RE

5-1-1 CDM DO#fE

7)) — 2 BRA%E A 51 =K 2 (Clean Development Mechanism : CDM) (. FUEBEE = L D IRELEY
AHPEHBRN B O STV LSk E  (EESEABFHEASK) (UNFCCC) DOIffEE 1 E) & Hil
FH A L TWRWBIERE EE (UNFCCC FEMEE 1 [E) DM TOIRELRT APHHIHA F— 2T
b5,

CDM Ti&, FEMHEE I [E TR AGHHI T v o= 7 M2 L, REHRT A &4
I 2, WREIEEZ, 2070y =2 ML THRITSNZZ LYy b (Certified Emission
Reduction : CER) #5952 &M C&2% (¥ 5-1), CDM OEMiziE U T, MEE I E (EEE)
DIRZENR AT AP B EN 2 8T 5 L [FIRHC, FEMEE TE (R ME) OFfs rlRe72 b
FIET 52t E AL LTS,

RANE GEMRE I ) ICIEL BB A0 MERE I Eokibi
CERIR &5 47

HAFEROD e R 1 #is

BROFAL LN SMEBE

\\\\ E E}CER / I]:>
el

______ o 3EM R B EBISCER |
DOEHERD

i [KP12% N'53(a)]

R—R5MY Javzyk
SF0A St

51 CDM 7aszorD A +*—
H8 EARRER AN =R L
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CDM 7'u ¥ =7 & FEH T 5 7-9HI2IZ, UNFCCC (United Nations Framework Convention on Climate
Change : RMELENCEIT 2 FEBEGEAHHSSK) © CDM BRI L » TRRE N [HiER 1SiE-
T, Imy=7 FNOFERREN LT APEHAE, E=% 1 7 51E%E %7k L7z PDD (Project
Design Document : 7'0 ¥ = 7 FagElE) ZAERT20ERH D, HiEmit, 7ry =7 MIXDIR=E
BRI AP E A BE - T=4—T 5 HEE2 R T FIEETHY . Tu =y FORESE T
BElZZ < O iEmmDs CDM BESIZ Lo TEKRENTWD, Y7 vy =7 MIENTE 27k
BEZ & 5% B 13T AUHES T PDD %AERT 5, BONGEEICIE, Tny=s MEEBTLIHEEDH D
WE v o NERETT AR A B L. CDM BER OAGRZ 17217 uE e 672\, CDM 7'
=7 FDOEET o —OEEK 52 1ZR7T,

Project design

Methodology

Approved Methodology Yes ~ Complete PDD using
applicable for the project? approved Methodology
No
Develop “New Methodology” Validation of the PDD

Submit “New Methodology”

Registration as a CDM project
to the CDM Executive Board

Approval of

the CDM Executive Board Sclecilyplementatiey

PDD: Project Design Document

5-2 CDM 7O I OEHEIZIO—DHIE
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5-1-2 N4 AF«—€EJLCDM 70Y =7 hDOEER LR

[COM ZZRULINA AT« —EIL 70 =7 MNEEDER]

WA FTL )= VNRNA FT 4 —BNEONSA FIREFOEANT, ALAREREE ORIRIC L 5= xv
F 5 R Z N R AT AP Ao SR & U THEE STV o208, ZRARSCBEAF O i1 FH A (2 K
HHIRBREE DAL, BB E OFESE, fkx RERENRESNTWD, Eo, BEDNRT AHHOH]
BICHH- L2 O TR E NI &L H 5,

CDM 7'm =7 hTlk, IREDRT APHHIRE DR E MR NRT A —F ZGEE=2 ) T
L. HIBEEFE L., —MBICALR L BT, B8 L2 AMEEE. EEOMIE 2B E L %)
LWEN DD, Z O IRERRAT AP ENHIR S W T 1Y = 7 MISIERICFEB TE R,
EHIZ, CDM u v = T, EfilCH 7z > TR FEOBITAGE (EICBREHECR 1l AE
RRABICTHFGTHMEIDOTF =y ) BELULEND LT, FFE LEOFHE TR B RICH S
B, REEICORN L7 n Y e 7 MIEBTER, R, N AT 4 —ELD CDM 7 r Y=
7 S OEGRITERTIE, BRARBEES BB L OBAENE U0 & S A ArRe /e it (PR Arae7e £
HRIHDOZ A 7%) PDEBICEDLNTEY, 7274 7V A 7V TOHHEZRET S L&
TWb, 20D N AT 4 —BNLVEATTY =27 2 CDM 7Yuyc bE L TEBT S LT,
NAFT 4 —EMIBEH L TR STV D BREIREO I R T & 2 /[ RetENn H 5,

EHIT, CDM Fr ¥ =7 b & LTEMT 25E101E, REDRT AFHHRES T LYy
~ (CER: Certified Emission Reduction) #7125 Z L3 T&, Yu v =/ MEMHIL, CER & LilEESIC
FEHIT D 2 L TEIMNZRILANRE BV 5, CER FEENZ X 2B IUANIX, NA 4T 4 —BNVAFETS
7Yy NOBERMOR FICHET 21300 T, IrYx s NE_EOKRREIZEY, M AT 4
— BV ORGSO, /3 — DA AV INDBREERADORE . A A N3 — DAEFERF DRI
ERx TN TE D, KRS, AA NN —DAEFERF~—HETT 5 2 & T, kkx REEDBWIFF T
&5, Bl RHCHHERER TOFR T 77— a Y OBEICIE, TN L0~ RS %
IEONATR, EFENFTACREZ L LD, T 4 T LR 0155, BEREOBE O, G
Fo B E AN TN AR L 7o A S 22t 2 7' 77 D EZ kT 2 2 & T, IREDR
HADPHE S BRI Lo A T 4 —BNVEET e ey NERBTE 5, £, BT 7 07
— aryORREMED Ty bTHOEM (FIZIZRBE) 25 OEROSE . (EROBE~E
IR A ZBL T % 2 & T OB LA T 5 2 L 2R D5 2 LN TEL RN H Y | [H
P20 72 TR R A BS S FAL T E R D 155,
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NAATFT—E)LCOM 7OV 27 hOXRBRAGEERS L OERRICHEITZIRE

("1 AF1—FEIJILCDM 7OY =7 K DIFIR]

TR TEAID CDM Y= 27 ™73 2004 4E 11 H

18 HBFR SN T DbIB XL 5 F0RET 2708,

NAFT 4 —B A2 HBERAREE LTHOWE CDM 727 MIREFEBEL TR, ZhiEs

NETAAL AT 4 —BALTrder MIHEATE AR FIES

WSS T2 ThH D,

TR A 47 ¢ — BB 5 iR, 255 578 2005 45 10 AICHRE L CLWn™,

KEAFEOBAZE L CTHE 50 [/ CDM #HFEE (2009 410 A 13

H~16 H) TXo ARSI

730 Td % (ACMO017: Production of biodiesel for use as fuel (version 01) %), Z D7=8, ZiLE TIIAEH

HWEJRDONSA AT 4 —¥ 7Y =7 MEICDM & L TEETE o7, Hikin
At WEIEIR DO AL A5 4 —FE/L CDM 7127 " LA T

B IR DA 47 ¢ — B /UICE T X A 51EHRIZ 2007 42 AT

Production of biodiesel based on waste oils and/or waste fats from biogenic origin for use as fuel ).,

WINTWA

NRBINTZT2D
b, k.
(AMO0047 ver.2:

s

4 —r7av=s FHO CDM FHiEmILZ I E CTIoEA RFEESa L2 v v UNFCCC

CDM HFELSITIRE

ENTEZ, ZhHDHA FL e CDM BIEEASTOREMR R 2 5-1 1T LT~

® 51 NAFAT+—ELTODYE CDM HERDREKRRE LU COM BESEETHR
Proposed CDM Methodology for Biodiesel Projects CDM EB Decision

NMO108-rev : Production of biodiesel from perennial non-edible oil crops foruse | Rejected

as fuel (Formerly NM0069, NM0108) (2007/3/23)

NMO0129-rev : Generalized baseline methodology for transportation Bio-Fuel Rejected

production project with Life-Cycle-Assessment (Formerly NM0109, NM0129) (2007/3/23)

NMO0233 : Methodology for vegetable-derived fatty acid methyl ester biodiesel Approved and consolidated

production for transportation (Formerly NM0142, NM0142-rev) with NM0228 and AM0047
-> ACMO0017
(2007/10/16)

NMO0180 : Production of waste cooking oil based biodiesel for use as fuel Approved as AM0047
(2007/2/16)

NMO0224 : A baseline and monitoring methodology for project activity producing | Rejected

bio-diesel from crude palm oil/ Jatropha oil/oil from any another oil crop for (2007/10/19)

consumption as replacement of liquid fossil fuel

NMO0228 : Biodiesel production from oil seeds cultivated in dedicated plantations
on severely degraded land and under-utilized grazing land for use as fuel by

identified consumers

Approved and consolidated
with NM0233 and AM0047
-> ACMO0017
(2007/10/16)
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=D & ATt CDM TOV LY FORETEE S & OEE (C 1 e s

HiEfwm T, BEICEOFEwmEEN TE2 708y =7 FOFMERBIESLTWS (Applicability
conditions), /N A7 4 —EAT BT =7 MO ACMO017 O ATRESAFITEE 5-2 ([TRT &
B THD, FHIERTRE AT, DRHEIIRE L 5o 5 B TOHHT 77— a bt
o SN DAEMZ TR D N A F7 4 —B /L) (OB TFRE L V5 BEAOE Y Th D,

EF DI, FRCTHIRHOREARE L2V, EBEFEOT T o7 —v 3 o b OEMIE b ke
7271w % UNFCCC IZIREL T e, LLAed s, DITOMENEESND Z &b, TRl
BUCBAR S NT-HH T 7 o7 — v a VZBRE L TURRB S L,

TR R & 2 RSB DR -

BIER DBRO AT, FTHILSN TIIRERBICRDARMERH Y, M AT 4 —EL TR
V=7 MIZX D GHG BEHHHIEEDS ~ A F 2272 5 FRethni & 5.

[RERY 7 R PR D 528

POtz A N R— D RN T 2 28 HOLWVIEIRFEO T T T — a Vinb OIEY
A FT 4 —BAVHICHHET 5 2 & T ZDIEMOTER-IEDO R RS %4 5 729Dl T Hl
THRIEERY 72 T HR R C D WTREMED N & D0 TAUTHE O IR R A A P & 2 i U 23
TOMEND D,

% 5-2 ACMO0017: Production of biodiesel for use as fuel M@ A RTRESS {4

Applicability
The methodology is applicable to project activities that reduce emissions through the production, sale and
consumption of blended biodiesel that is used as fuel, where the biodiesel is produced from:

(a) Waste oil/fat; and/or

(b) Vegetable oil that is produced with oil seeds from plants that are cultivated on dedicated plantations
stablished on lands that ar raded or degrading at the start of the project activity.

The methodology ensures that the CERs can only be issued to the producer of the biodiesel and not to the consumer.

The following conditions apply to the methodology:

Feedstock inputs
(a) Ifthe biodiesel in the project plant is only partly produced from the two sources (a) and (b) as specified above,

any volumes of biodiesel that are also produced in the project biodiesel production plant but from other feedstock
sources, are not included in the quantity of biofuel for which emission reductions are claimed,

(b) The alcohol used for esterification is methanol from fossil fuel origin. Volumes of biodiesel produced with
alcohols other than methanol (for example, ethanol) are not included in the quantity of biodiesel for which emission

reductions are claimed.

Dedicated plantations (the following applicability conditions have to be met only if the feedstock is vegetable oil
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from oil seeds produced in dedicated plantations):

(a) The project activity does not lead to a shift of pre-project activities outside the project boundary, i.e. the land

under the proposed project activity can continue to provide at least the same amount of goods and services as in the

absence of the project;

(b) The plantations are established:

(1) On land which was, at the start of the project implementation, classified as degraded or degrading as per the

iTool for the identification of degraded or degrading lands for consideration in implementing CDM A/R project

activitiesi; OR

(i) On a land area that is included in the project boundary of one or several registered A/R CDM project activities.
The land area of the dedicated plantations will be planted by direct planting and/or seeding;

(d) After harvest, regeneration will occur either by direct planting, seeding or natural sprouting.

Biodiesel plant and products

(a) The petrodiesel, the biodiesel and the blended biodiesel comply with national regulations (if existent) or with
suitable international standards such as ASTM D6751, EN14214, or ANP42;
(b) The project activity involves construction and operation of a biodiesel production plant;

The by-product glycerol is not disposed of or left to decay. It should be either incinerated or used as raw material
for industrial consumption;
(d) If biomass or biofuels are used at the site of the biodiesel production plant or the oil production plant(s) for fuel
combustion (e.g. for heat or electricity generation), then at least 95% of the biomass and biofuel used in these plants
should be either biomass residues from the dedicated plantations established under the project activity or biodiesel
generated in the project activity biodiesel production plant. The amount of biodiesel used should not be included in

the quantity of biodiesel for which emission reductions are claimed.

Consumption of biodiesel

(a) The (blended) biodiesel is supplied to consumers within the host country who use the (blended) biodiesel for
fuel combustion in existing stationary installations (e.g. diesel generators) and/or in vehicles;

(b) The consumer and the producer of the (blended) biodiesel are bound by a contract that allows the producer to
monitor the consumption of (blended) biodiesel and that states that the consumer shall not claim CERs resulting
from its consumption;

No modifications in the consumer stationary installations or in the vehicles engines are necessary to
consume/combust the (blended) biodiesel. In case of stationary installations, biodiesel or blended biodiesel with any
blending fraction between 0 and 100% can be used. In case of vehicles, only blended biodiesel can be used and the
blending proportion must be low enough to ensure that the technical performance characteristics of the blended
biodiesel do not differ significantly from those of petrodiesel. This condition is assumed to be met if the blending
proportion is upto 20% by volume (B20). If the project participants use a blending proportion of more than 20%,
they shall demonstrate in the CDM-PDD that the technical performance characteristics of the blended biodiesel do
not differ significantly from those of petrodiesel and comply with all local regulations.

Blending is done by the producer, the consumer or a third party who is contractually bound to the producer to ensure
that blending proportions and amounts are monitored and meet all regulatory requirements;
(d) In case of vehicles, the consumer (end-user) of the blended biodiesel is a captive fleet of vehicles;

(e) Only biodiesel consumed in excess of mandatory regulations is eligible for the purpose of the project activity.
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A L7z, REMRE R AL 531077, £72M 53 IR ARk L7,
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- BHERBGEMTH L Z &

© BHEBGEHTRWEGS . LFOWTIADBRETE 5 2 &
TuY =y MRS, UM OTE MR (il FRE) THALTnDs 2L
Fo0X
7'u Y =7 MRGRIC, FHIFTAE D EELATS TED BT 2o, B Lo TRbN D
MHIEMOMEED, Btk (]2 L) o OYRIEMOBHEED 10%L FTHhoH 2
& (10%DAEHLIE “General guidance on leakage in biomass project activities/ver.03 "~ 2}

<)

(4) REFBEOELICHES CO,MHEDEEAE

FaYx s MEHEOFEFIEC, SRR K D REITREOZICHE S CO, I BEORE
FEE LTU TR 2B 5 2 L 2%+ 5, ZhBIFIPCC™ TRENTWD FIEICHEL T,

BB, HEENT PE, DR EOBRAEORI T oY 2y MEHBIONE TS L &35, T2
DO AANN=LTT T = a CPEROPIEIZ 22 2 FITRTHNC A TEERNWI L L T5,
ZOWIRE LTOMEEED HHEITIE, flEARD CDM F7ikin AR-AMO0004 ™ 2523 Bil5a6 3% =
EMWTEDLLEEZD,

PE,, = - (AC1p + ACi) x 44/12
ACLp = Acomvdirect X (Leonv T ACgrowm)
Leon = Cafier - Chefore
ACqromti = & (Ayy X Groazy x CFy)
Grorazij = Z[Gm x (1 + Ry)]
ACyoits = ACpinerai = ACorganic = ACiiming
AC iinerat = [SOCy-SOC .25) X Acomdirect)/25
SOCy = SOCrer X Frum x Facwy X Fi)
SOC 425y = SOCrer X Frup-25) X Fyco-25) X F10-25)
ACorganic = Aconv,direct X EF cos

AClim[ng = Aconv,direct X (ML[mestone—Iha X EFLimestone + MDolom[te—]ha X EFDolomite)
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PE,., :Total CO, emission from land conversion from cropland or forest to oil crop plantation (tCO,/yr)

ACpp : Change in carbon stocks in living biomass in cropland or forest converted to oil crop plantation
(tClyr)

ACs,iis  : Change in carbon stocks in soil in cropland or forest converted to oil crop plantation (tC/yr)

Aconv.direct - Annual area of cropland or forest converted directly to oil crop plantation (ha/yr)

Leony : Carbon stock change per area for that type of conversion when cropland or forest is converted to oil
crop plantation (tC/ha)

ACgom - Changes in carbon stocks from one year of oil crop growth (tC/ha)

Cofier : Carbon stocks in biomass immediately after conversion to oil crop plantation (tC/ha)

Cpere = Carbon stocks in biomass immediately before conversion to oil crop plantation (tC/ha)

AC inerar - Change in carbon stocks in mineral soils in cropland or forest converted to oil crop plantation (tC/ha)

Ajj : Area of land remaining as oil crop plantation (ha)

Grorarij: Mean annual biomass growth (t d.m./ha/yr)

CF;; : Carbon fraction of dry matter (tC/t d.m.)

i : Ecological zone (i=1ton)

J : Climate domain (j=1tom )

Gy : Average annual above-ground biomass growth for a specific woody vegetation type (t d.m./ha/yr)

Ry : Ratio of below-ground biomass to above-ground biomass (t below-ground d.m. biomass/t

above-ground d.m. biomass)
SOCy : Soil organic carbon stock in the inventory year (tC/ha)
SOC .25): Soil organic carbon stock 25 years prior to the inventory (tC/ha)

SOCrgr : The reference carbon stock (tC/ha)

Fruw : Stock change factor for land use or land-use change type in the last year of an inventory time period
Fucw  : Stock change factor for management regime in the last year of an inventory time period
Fiu : Stock change factor for input of organic matter in the last year of an inventory time period

Frugp-25) : Stock change factor for land use or land-use change type at the beginning of the inventory time period
Fuc-25) : Stock change factor for management regime at the beginning of the inventory time period

Fi0.25  : Stock change factor for input of organic matter at the beginning of the inventory time period

ACyganic * Annual C emissions from cultivated organic soils converted to oil crop plantation (estimated as net

annual flux) (tC/ha)
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EFcos : Emission factor for cultivated organic soil (tC/ha/yr)

ACiming = Annual C emissions from agricultural lime application on cropland or forest converted to oil crop
plantation (tC/ha)

M imestone-1ha - Annual amount of calcic limestone (CaCOs) per 1 ha (t/yr/ha)

EF Limestone - Emission factor (tC/t-Limestone or Dolomite)

Mpoiomite-1ha - Annual amount of dolomite (CaMg(COs),) per 1 ha(t/yr/ha)

EF poiomize : Emission factor (tC/t-Limestone or Dolomite)

References or .
Parameters Value Monitored? Comments
Sources

To be obtained from
Provided by | P.P. or from farmers

project related to the project,
Aconv,d[rect L. . . . Yes -
participants checking against i.e.
(P.P.) land registry book of
local government.
IPCC GPG-LULUCEF, In the reference, for the Tier 1 method, it
p-3.87 is assumed that all biomass is cleared
Caﬁgr 0 No

when preparing a site for oil crop

plantation, thus C,. is set as 0.

Selected by IPCC GPG-LULUCF, Appropriate value for corresponding
P.P. Table 3.3.7, p.3.87 land-use category and cropland or forest
Cotr Mo types by climate regions is to be chosen
from the table.
A;j Provided by National statistics Yes -
P.P.
Selected by Appropriate value for corresponding
CF;; P.P. IPCC(2006),Table 4.3 No climate and ecology is to be chosen from
the table.
Selected by IPCC(2006) Tables APpropriate value fo'r corresponding
Gy P.P. No climate and ecology is to be chosen from
4.9,4.10 and 4.12
the table.
Deemed as Appropriate value for corresponding
Zero or climate is to be chosen from the table. if
Ry Selected by IPCC(2006),Table 4.4 No assuming no changes of below-ground
P.P. biomass allocation patterns,R must be set
to zero.
Selected by IPCC(2006),Table 2.3, Appropriate value for corresponding
SOCrer P.P. p.2.32 No climate and soil type is to be chosen from
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the table.
Selected by IPCC(2006),Table 5.10, Appropriate value for corresponding
Frow P.P. p.5.35 No climate type is to be chosen from the table.
Selected by IPCC(2006),Table 5.10, Appropriate value for corresponding
Firaio P.P. p.5.35 No climate type is to be chosen from the table.
Fio Selected by IPCC(2006),Table 5.10, No Appropriate value for corresponding
PP. p.5.35 climate type is to be chosen from the table.
Selected by IPCC(2006),Table 5.5, Appropriate value for corresponding
Fruw-2s) No ) )
P.P. p.5.17 climate type is to be chosen from the table.
Selected by IPCC(2006),Table 5.5, Appropriate value for corresponding
FaGo-25) No . .
PP. p.5.17 climate type is to be chosen from the table.
Fros Selected by IPCC(2006),Table 5.5, No Appropriate value for corresponding
P.P. p.5.17 climate type is to be chosen from the table.
EF s Selected by IPCC GPG-LULUCF, No Appropriate value for corresponding
P.P. Table 3.3.5,p.3.79 climate type is to be chosen from the table.
Provided by | To be obtained from Yes If Myimesione-11a Values are different from
P.P. farmers cooperatives of producer to producer in the region related
M Limestone-1ha the region related to the to the project, the highest value should be
project, or agricultural selected to ensure conservativeness.
institute etc.
IPCC GPG-LULUCEF, This value is recommended to use without
EF 1inestone 0.12 p-3.80 No differentiating between variable
compositions of lime material.
Provided by | To be obtained from Yes If Mpoiomire-1na Values are different from
P.P. farmers cooperatives of producer to producer in the region related
Mboiomite-1ha the region related to the to the project, the highest value should be
project, or agricultural selected to ensure conservativeness.
institute etc.
IPCC GPG-LULUCEF, This value is recommended to use without
EF poiomite 0.12 p-3.80 No differentiating between variable

compositions of lime material.

P.P. : Project participants
GPG-LULUCEF : IPCC Good Practice Guidance for Land Use, Land-Use Change and Forestry
IPCC(2006) : 2006 IPCC Guidelines for National Greenhouse Gas Inventories
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5-3-2 1#&E 2 ACM0017 DEERDEHRL

RAFT 4 —BNVEAT 0T =7 MIBIT DIRENRT APEHEIRE LR ET 5720121E, £< 0
NT A =5 LERE MO TRAET 208035 5, KRBT ACM0017 TlE, 70 LEDAT A —5 %
AWT, 20 L EDOBE A RITUTR B2V, Flo, BEE=F Y 7 LRTHUTIR LRV IT A
— 2B 40T< 2 kD, ZDFD, A FTF 4 =B CDM T uY ey hEERLEL D LT HHEEED
BfHFIREW e IN D, IHEERT < HiEmoii#bziRE7 2,

CDM 7'm ¥ =7 MIBWTIEL, EOPHAIEE & OFGENE L 5581%, R5FAY (conservative)
A, FTRDBHIEES NS < R DMEERH LR ITuIz oo, HljlE/ NS < 2o o8k
HMES DR DT, Try=r NERFEITREZ TE L RTINS TLHDIEhE2T 5, ik
IREWEEEE LV, =X Y VT IREOaX MR L, RO INRNREETIESE 2B 2 D058
JARY SR

PME D F A 7Y% A 7 JREZEN ZAHEHEICOWNT S, TR TONRT A—Z ZREER IR L, &t
By 585G, =2V VI HIBI 7Yy MEREOAIITHY R DI/ D, (T4 7% 17
JARZFENR T AP EIZ D DEIERRE WP T v 2] 2 T4 T A 7 VISR AP &
252 D8 () BPREVNDONONT XA —4 | ZFEER HEETUEL, PEHAEEEZ —E 0
BECTHETE 23T THDH, ZZTlk. CDM 2MERET S 5FPE (Conservativeness) & 17 B 1
(Transparency) ' Ziiifz Lo, fifiFE{bd % LA T OGkE R LTz,

> FREOBES 1 (—EDORE LMl L7 iR b)
PEH 7 v 2OV IAT: (T A THA 7 VARESRIT AP RIS EO DEIEDRENT
ot R)
INT A =L DI AT (T A 7Y A 7 NVARENRT AYEHEIZ G- 2 DR RE VT
A=)

TR U TFTRENRT A= T 7 )L MEDRENAIREIR/RT A — X D4FE

Bt
> fEFbORET 2 (CDM i 34 OB % i KREREI T 5 5ikE)
fii S BEHEREL DR
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% 5 E NAATFTs—E/ILCOM 7OV 7 FOERABUES LOCERICAIT LIRS

(1) BRLDORE 1 (—EDBEZHERL BRL)

(BEH 7O 20K 0AH]

FA 7Y A 7 NMREDRAT AP EICED DFEIG AR E VP 7 B2 2%, POME 26D A Z 4
H (34.6%) . NEBHGERROPER (20.9%) . REALIZHE D NoO HEH (15.0%) . * 2 7 — /L EGERFOHEH]
(124%) . A% 7 —/HEROHEH (9.0%) THYH . 2 5 H5D7 A TIN%E EDD (F 54
ZR),

Flo, TG 5 ODOHH T v XTI 5 FHRNT A —F B KIE - f/MED 20T 95%(EHEIX
BN TEL S, 5 7 e APERHEIE O FIRMEZ R E L, ZofEER, FRIEIX 87.7% CTh o7z (F
A T WA 7 NAREDEA AP EIE 2.12 tCO,-eqtPME) (£ 5-5),

ZIHDORERIT, 5 oD T mE AOPEHELRER S RET DI LT, RTFIICH TS PME D F A
YA T IAREDRET AP E OB LZ 8T% MR TE L2 L 2R LT 5,

2B, #5412, ACMO017 (ZHEADW CTHREZE N AHEHEIHER 2 3 5 72 DI MBI /R T A —
2B IR0 E T A BICHOE OR L, fHRICHERHEIT 25, T A —X 374 (BEEe=
ZY 1% 39) I ED, Tii S A A NR— LT T T — g U ~OEEHIZLE 5 HEERFZDO B ED

Pt & WA, BT 17, RXT A= E51 (FEE=XV 71128) THD,
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£D B /AT <—tLCDM 7OV Y hOREARMS L URRICHI RS

® 54 BIOLRBHEOHEICDELGHN - /\FA—2DK

INTA=HD
” T4 7Y
. Ho A 7V
PSS 5 BE . R
% - HR
- &
D5 EIE
CPO production - Waste water treatment 1 2 3 34.6% 34.6%
Oil palm cultivation - Synthetic fertilizer production 1 1 1 20.9% 55.6%
Oil palm cultivation - Synthetic and organic fertilizer use
3 4 1 15.0% 70.5%
-N,O
PME production - Methanol production 1 1 1 12.4% 82.9%
PME consumption - Fossil fuel derived methanol
) 1 1 2 9.0% 91.9%
combustion
PME production - Electricity 1 1 1 3.0% 94.9%
Transportations 1 4 0 3.8% 98.7%
Oil palm cultivation - Agricultural operations — Diesel 1 1 1 0.4% 99.1%
CPO production — Diesel 1 1 1 0.4% 99.6%
CPO production — Electricity 1 1 1 0.4% 100.0%
Oil palm cultivation — Urea application*® 1 1 1 0.0% 100.0%
Oil palm cultivation — Limestone and dolomite
o 1 2 2 0.0% 100.0%
application*®
Oil palm cultivation — Field burning of biomass* 1 3 4 0.0% 100.0%
Oil palm cultivation — Direct N,O emissions from land 3 9 4
management at the plantation*
Oil palm cultivation — Changes in soil carbon stocks
following land use changes or changes in the land 5 2 8 - -
management practices™
Baseline emission 2 6 1 - -
17 28 23
Total 100.0% 100.0%
(25) (39) (35)

ME - N\TA—FDHUE ACMO017 R—R (KR THDEELEF) . BFTIEEEREZ 1 ELTHAVUMLIZIERE,
¥ENIE ACMO017 THELHESTLSH AARTITEE DRI ELI-1D, (%8, Urea. Limestone, Dolomite D
fE&H LM E Field buming FEWEEEL. ChohLDHHEXE O ELT:, Direct NO emissions from land
management at the plantation (&tihFIFAEERE LUV /NNAATRFEED LEAD AL TYRDENELIZTZOF R,
Changes in soil carbon stocks (&, £ IF L itFIFRERRN BN EBEL-HERGOTHERNMN, )

XONDOEIE L T A AEGRICHES TERROBREEOEENLELRIGE

- 145 -



A

5

5

B NMATFT«—EILCDM 7OV 7 hORBAREES L ORBRICEIT LIRS

* 55 57OCABHEIGDOTRESIVZDED TR/ NFTA—2DEH

T4 7Y
D L EIE

CPO production - Waste water treatment 33.5% 33.5%

Oil palm cultivation - Synthetic and organic fertilizer use - N,O 17.9% 51.4%

Oil palm cultivation - Synthetic fertilizer production 13.7% 65.1%

PME production - Methanol production 12.7% 77.8%

PME consumption - Fossil fuel derived methanol combustion 9.9% 87.7%

PME production - Electricity 6.1% 93.9%

Transportations 4.2% 98.1%

Oil palm cultivation - Agricultural operations — Diesel 0.9% 99.1%

CPO production — Diesel 0.5% 99.5%

CPO production — Electricity 0.5% 100.0%

Total 100.0% 100.0%

INTG A=K i ikl
FFB HilY 16.7 tFFB/ha FEIE
— 110.6 kgN/ha/year, 52.4 kgP,0Os/ha/year, 95%CI T BEfE
215.7 kgK,0O/ha/year

CPO EPEZNR 0.176 tCPO/FFB 95%CI _FBRA
CPO ZEPERF DR 1M # i 2.74 kWh/FFB 95%C1 _FBRAF
CPO ZEPERF DRI 2 it 0.87 liter/tFFB S EON}
CPO “EFERFD POME #EHH & 0.49 m*tFFB 95%CI TR
PME /A pEZ)R 0.885 tPME/tCPO S TON}
PME “EPERF O IH S & 257.73 KWh/PME LN [}

[/8S X—5 DD AH]

EHEHEIZE D DFIE D EOEDED 5 SO T v 2ADOPHEEZFIET L7202, BLFD/RNT A—

ZPRNELIRD,
POME A % : POME %, COD ¥, T DOfthfR% 3 &
A N,O CHEAER: (N 2 ETe) . NoO HEHILRER, & ftifedy 1 fE
Atk it D AR R, AEEHIBE RS
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5D s AT CDM TOV LY FORETRE S & OEE (C 1 2=

A K ) — Ll CAX ) — ViR, A X ) — VA EREAR
AR ) —)LHE AR ) — Y

B, TATVA I NREDRED APEHEIC G 2 D58 (BE) DNREVWIT A—HF, FHI3ED
332 HOFE R B, CPO A pERNE, fiilb&, POME & Ch 5, filti&EE POME &ix, ¥ TlZ EiEic
BENTND, F/o. CPO EEMRIT, FFB AR L CPO ALERLE=F —TIUIRVA, iU
IN=LFA IV T CDM & TR THOEMEHO—B L L THEHIREL TWDH /T A= T
o5,

[E=F VY TIRENGA—=Y . TT 4 )L MEDEREDTTRERR/ T X —F DR AH]
ERICHITINTA=2D5b, THHREY L4 0oL bl HiEmiclsnTrrmy =27 M
KERWT 74V MEERIET 22 LR TE D, 20D, BERESHREL, T=4—725X4E0H
LT A=H1F UTO4FEICRESND, ThbD/RT A= ZRE R RS HIERTHIC A
TH 8TI%DPFHBELZERCFEETE 52 LT D,

A A R — BB OFEN R CERINEEE, IREIOFRENHE 2 7256, T A—X 32 5)
IN—DLF A VI JUTEIT D POME &
IN—= LA A L2V EIT D POME H10> COD

PME EFERFD A 2 ) — VAT &

SCHREE N ST 7 4 /L MEDIREEN ATREZR R T A—Z I TDO LB TH D,
AR LE S N,O HEHRE

RS BEH AR 2L

A K ) — VA FERREE RS

F Ot OfRE
[EEXDEERL]

AR &Y, FF7e 5 St R (POME 725D A X PEH, TafEIZfE 5 N,O e, AR ERF o
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% 5 E NAATFTs—E/ILCOM 7OV 7 FOERABUES LOCERICAIT LIRS

HEH, A 2 7 —VBEERE QPR 2 # 7 —ABERFOHEL) OB B A RHICRET 5 Z & T, RSF
MNCAHATHRPEHBEORB L2 8% A ER R TE 5, /2. Zhb 5 Fu b ADPEHEZHET
BT, BRI 4 FED/RT A —4 (A V3 — DR OGR &, S— A A VI B
\7% POME f&, 73— LA AL IVIZHIT5H POME H10D COD 2, PME AFERFD A X ) — L IHE &)
E=S—THUTRV,

PLEDG | HEHENEO R EXEZ LT O & 9 IZf@{iFE b TE 5,

ER =BE - PE
BE : PME |2 & » TRE S LB OTEEIfE S HEHE (1COs-eq) (Appendix Z )
PE : PME O 7 A 7% A 7 VRSN E T AP & (tCOxreq)

= (PEpome + PEpy + PEgp + PEyp + PEyc) / Fact
ZZ T,

PEpome  : POME 725 @ CH, BEHE (1CO5-eq)

PErn D FEAEIZAE S NLO HEHE (1COs-eq)

PEpp : NERHIERE OIR R R AT APEH & (1CO5-eq)

PEyp 2 A2 ) =NV AGERFOIR DR T AP (tCOs-eq)

PEyc : PME HUZE END A H /) —)VIEIR O KFE OB S COo BEH&E (t1COy)
Fact 1087 (THEH 7 vt 2080 IAI ] AKLBH)

> B, ZOHIETIE, POME 7260 CHy #EHEAZFEMICEHR T 5720, N—LF A LIV T
INA F T AFERL 2 RA MEEED POME SRR E G TV AHAICHLRIGTE 5,

> HHIRHERHAC AL O PEHBOREITE A TOAR, BHEMSE ) B o R RS U 5 & —
ANTONWTIE, H B/ RN A A~ A HIRFFE O RBITREOZI L O ik
IO WTCEE IR BEN LI L 72 D,

> SRHCTOFHER T 77— a v [TEHTE 20, TN DA A V=L T T T
— a3 U OERHOSE . FHEREBEE L E O CIERIIII /2570, ZHUTRHEETIC0 &b
v T % (CDM IZEBT DIRFHEOBLR) .

>  PEpome . PEen . PEpp . PEmp . PEyc OB HZT Appendix 111 2 f#
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£D = (474 —EILCDM TOV 1Y hOERTENES & CERICH I 2S

(2) BREOKRE 2 (CDM XEEEEDRBZRKRERY 2775)

CDM 7uv=Z "NaEML LD ETHHFEEITL T, BEL DT A= % FHWCTHEHHE R
EAETDORREREHTH D, BT, Fuv=s MERIGICHKENICT=2 ) 7 Ladhids
BIRVVRT A—=ENLWGEE | ZRRAA RPN AREE S H D,

I T, FEFOAMERKRRENT 2 5ikE LT, LS PME OF A 7% A 7 ViRE
NI A R B A B S B iR A et LTz,

b S M7)7EE L T PME OHERIC PMELt &7- Y © GHG HEH#R%k (PMELt 7= W © GHG
PEE) 2T D2 TTA 7V A 7 MREDR T AN EEZRET L2 HENREX LD, ZOHIET
I, CDM BEfERZZ T AN OGN D T-OITIE, WP EYL AR ET 20N EHE L 725, CDM 7
Y= hCHERSTE (conservativeness) ' VEAR LD 720, HEHIHINBUR: A RIS RTAT L 22V MR AL
HIRETLOVNERD D,

ARFFERER TlX, PMEIt &729 O GHG PEHAEITTEIE & LT 2.34 tCOyeq 23 HN72, LML
NG, SO CDM BEEEOFEBMZEEE X 5 &, KO RSFIRME (PME JEHEN K& VME) %
BT 2U0ENR D %, %22 8] CDM P TOWRE TIE, RNHERMEDH 5757 A =250 TIE 95%
FHEXEIZIEW TRV IRTFRMELZTRIT 2 2 LS Tnd,

ABFFETIE, FEBERNT A—=FZOWTRNE « FR/IMEDH 5T 95%EHIXH 2 B E L7 PME 7
A THA I NAREHFA AP EE R 3-34 1R LT, CDM BERFodnaHiE 2z T, 22 TikE
D ARSTRIZRE (95%IEFEXH D _ERREICFRY) T 5 2.8tCOreq (2.78tCOxeq 2TV EIF) 2R
HZ L& Uiz, ZHUL CPO AEFEIZ W TREBX DIR DR T AHEHEIER RS & H AL TV WG Of%k
BThs, 0B, ZOBEOHHEONREZE 5-6 ITRLT,

POME xf3 & LT/ A A AEUL » FEEL = R A MEBRBAZSILTWD/N—=LF AL IVINED
CPO ZJFEIE T HHEBITIE. AR E L DRWEE LIHENRE SRR L7720, ThENOSED
PMElt 72 ¥ ® GHG HEHFRE A FRE LTz, /A A H AFEE AR L2 R A MEE RO =
BRI AHEHAIEER X, CDM TORSFMEZ EJE L T 95%EFXHE O TR TH 5 79.1%35 KT 96.6%
L (32 44), A FHAFEBEARL Lo VKRR MEEARO PME O F A 7% A 7 VRSN E
HAPHEE R 5-6 DX HITHE LT,
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2D & NUAF/—€ILCOM TOV Y FOEBTHLES & CERICA G R E

% 56 PME DSA 7ML EEMREAAEE (FARILETER)

GHG emissions
(tCO,-eq/tPME)
Processes .
Conservative case POME Biogas POME/EFB
(95%CI Upper) Utilization composting

Oil palm cultivation 1.12 1.12 1.12

Agricultural operations 0.01 0.01 0.01

Synthetic fertilizer use 0.46 0.46 0.46

Synthetic fertilizer production 0.65 0.65 0.65
CPO production 0.94 0.22 0.06

Diesel 0.02 0.02 0.02

Electricity 0.01 0.01 0.01

Waste water treatment 0.91 0.19 0.03
PME production 0.42 0.42 0.42

Electricity 0.13 0.13 0.13

Methanol production 0.29 0.29 0.29
PME consumption (Fossil fuel derived methanol
combustion) 0.21 0.21 0.21
Transportations 0.09 0.09 0.09
Total 2.78 2.06 1.90

PLEOREREN S . PMELt 72 Y O GHG #EHRENILL T O X 9 Ic&E L=,

= 5-7 PME1t $1-YD GHG #EH %% (CDM f5&1LEtER)

Base Case

2.8 tCOy-eq/tPME

With POME Biogas Utilization

2.1 tCOy-eq/tPME

With POME/EFB composting

1.9 tCOy-eq/tPME
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2D & (A7 —€)LCDM TOY Y F ORBARNES L URBRCH I RS

3) EERDEZRILDIRE

AR ORET &2 B E 2T, BLkD ACM0017 OPEHEREE HiEEHFE LT, BUTFD 2 2O HiE%E
ET D, 2B, CDM Yuv=7 baEM L X5 &3 5FHERIL, BEYDRT APEHENEOF A
OBz, ZhE 2 2OFER LI UENRD ACMO0017 OIFIEND ., WINNEBIRTE 5 X 9 IR
Do

Option 1 : S5 7rt AP REAFMICHEE L, P RAMEFET 5, SRHHIBREOREE
R LOD, E=F —DBMERNT XA =2 % 28 70 TITELED, 72720, RFH
RFE (e Y=y MEHERRE LS RD5E) 28 LT 572w, HEH I ETE Base
case (BULIRD ACMO017 DJ51E) X0 b/has<FHHRE SN2,

Option2 : PMEL k> & 7= 0 OPHfRE A HE L PMEAERA T 5 2 &L Tk EZ5HT 5,
PRI R OREEE 1T Option 1 £V BARL 72 223, =4 =3B/ 8T X=X T T H
WZ1OR2F L%, 2L, IRFRTFE (Frd=2 MEHENRRES S RDTE) &
BEHL TS 729, HEHAEEIL Base case £V b/ S FHREN D,

& 5-8 BREATav DA, /(\F4A—42%

Option FHR A X mes .
% B
& —
Base case | ACMO0017 D 5% 17 28 23

(25) 39) (35)

Option 1 (FHET o APHE™) + (Factor: 0.87)

SPOME £ # o+ JiiiiE N,O+ BBl + X % ) — /L1 7 7 8
Option 2 (PME A 741 7 L GHG $EHUREC) X (PME 4%

)

2.8 tCO,-eq/tPME (POME > #3481 ) 1 1 1

32.1tCO-eq/tPME (POME /31 A4 A[E[IY « 3¢7E)
%1.9 tCOr-eq/tPME (POME - EFB = > 7K A ~Mb)
% Base case D()NDHIE L Lt FI| RERHRI S TERFOREEDHENVELRIGE
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Option 1

ER =BE - PE
BE : PME |Z & » THRE S L 5B OHEE I E S HEHE (t1COs-eq)
PE : PME O 7 A 744 7 VIRENEN APEHE (tCOs-eq)

= (PEpome + PEpx + PEpp + PEyp + PEyc) / Fact
ZIT,

PEpome  : POME 725 @ CH, BEHE (1CO5-eq)

PErn D FEAEIZAE S NLO HEHE (1CO,-eq)

PEgp s MRS DI R R AT APEH & (1CO5-eq)

PEwp D AKX ) — VRLERFOIRENF T AR (tCOx-eq)

PEyc : PME FUZE END A H ) — )VIEIR O RFEOBRBECHE S COo BEHE (t1COy)
Fact £ 0.87

>  ZOHIETIE, POME 7 H O CHy HEHEZFERICEHRE T 2720, /=LA A LI TS
F T AFEER T IR A MEEED POME R 3 & G T LSBT bt TE D,

> RS S PR B OB EITE A TORW, BHEEE) o L s E U 5 4
—ZATOWTE, M BTN A A A TR RS D BT DOV E D iR
RFH ROV CREMRFEDR M L 72 2,

> SR COFHEH T 7 o7 — a U ITEHTE L0, RS DOA A VWA= LT F
T a UOEROE | TERFES HEO TERRINICZ2 5720, ZHUFEHREETIZ0
EH T b5 (CDMITHIT HIRSFEOBLAD .

»  PEpome . PErn . PEpp . PEmp . PEyc OB HZT Appendix 111 &
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£D = (474 —EILCDM TOV 1Y hOERTENES & CERICH I 2S

Option 2

ER =BE - PE
BE : PME |Z & » THRE S L 5B OHEE I E S HEHE (t1COs-eq)
PE : PME O 7 A 744 7 VIRENEN APEHE (tCOs-eq)
= FCpyiz X EFpye
ZIT,
FCpme @ PME VHE & (tPME)

EFpve  : PMEIt 729 @ GHG #EHI#%% (tCO,-eq/tPME)

%2.8 (POME xf3 48 )
2.1 (POME /A A4 A[EY - FE)
1.9 (POME - EFB =2 . 7R % ML)

> R SR O BEH B OREEITE A TR, BHEREE ) D o LR sS4 U 5
—RUTOWTIE, H B RN A A~ A HRIRBFEF O KRBT EOZIT S b
PRI OV TREMIZR FE N L L 72 5,

> SR COFHEH T 7 o7 —a U ITEHTE L0, RS DOA A WA= LT T
T a YOO A TERFE S E O TIEMRRIIUC /e 5720, ZHUTEHRETIC0
EHT Yy hT 5 (CDM IZEUT DARSFHEDOBLAD o
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=0 = @

CECE

6-1 F&H

AHFFETIL, A A N R— B D /A 4T 4 —F /L (PME: Palm Methyl Ester) D Z A 7 %1 7 )i
FINRIT A GE 2 A ZFp L U CEHEiT 5 & & bIiC, PMEAEY 2T =27 RO CDM 7oy =z
& L TOEB M2 G L. CDM A&GRI7 5w Ow H rIRESfF OIRgR, IR 20 R A Y HIE R
RERDOBFEERS LT,

FAICBITBPMEDZA 704V ILRENRAZAEELE

ZANZET D PME DT A 7Y% A 7 MVRERT AP &i1T, HHIF A7 o2 2 2R < & PME
1.0 ton 72V 234 tCOy-eq EHERF STz, FTo, EERNRT A—F OF KA « T/ IMEDH 2\ 95%(F
HEX W2 E 8 U= PEHE O FRRE, FRREIXZEH2.78 tCO,-eq/tPME, 1.94 tCO,-eq/tPME CT& > 7=,
HIz, HAEGE (1G)) H7-v, BACESEE (tha) H720 ., BALETEEEE (km) &H72 0 OHEHE
T, THZEH. 0.061 tCOr-eq/GJ, 5.78 tCOx-eq/ha, 1.32 kgCOxreq/km & HfEFtSH7z,

TatARNCH D L, CPO AFERHCHEHI ED POME O 7 7 — AL E S CHy HEH D 2R 0D
34.6% & @mWEIG 2 T Y  POME 7 b it S5 CHy DRI R PME O T A 79 A 7 /WIS
THIEH AP EIZB W TEETH D Z EARB S I, POME 225 O CHy SR & L Tid, /1 4
HADMEL - 37E, EFB EDIRAIVRA M, 7V 7 V751350 14, CDM ey =7
ELT, AV RRI TRV L= TIZBWTAA, FHADEYL - FEER 2 AR A MEEREILEI 20
PRUL EBER SN TND, AR T, 2D DFEBING, /S—=LF A )L IUITBWN T, A HAD[E]
I« B RR MEEITSTBAED T A 7 A 7 VAREDEN AP B ERACHHE L7z, =
DR, POME b U S 3 A AT ADENYL - FEZHN L7255 13 1.65 tCO»eq/tPME Th V) |
A LZRWEAIC AT 29.5%H1 &4, POME 38X OVEFB @ =1 R A METIE 1.55 tCO,-eq/tPME
Th 338%L IHLICHISNDRER L eole, o, REOPHED > bEWEIGZRTHE & L
TIE, ALEAER ORI BEE 28R (REIEIC & 5 NoO fiH, IERHUESRE ORS00 A PEH) 2
BIRD 359%I2 £ 2 L3O HAEX K S PME O A 7% A 7 VREZES APEHEIZB W TE
e T 7 7 B —Thn I LIRS, MR E L TIL EFB OFARL 2 ARA NOFMAN LS
TWDN, ZDOHROERICITLER L3I ERPE SN o T, FEIESROERICOWTIES

BROBETH D,
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PME DA FEICB W T HHF G2 B & LW EEICiE, baREhER ofm 2 R+ 252 & T©
PME 1.0 ton & 72 ¥ 35 L% 0.95tCOxreq (=3.29-2.34), 28.8%DIR=EZNIEH A HEH EOHNE FIAE i
Do /N ILA AL IUTIBUVNT, POME 2B S35 81 AT ADIENL - F8EZEA L7256 138
LT PME 1.0 ton 3729 1.64tCOs-eq (=3.29—1.65). 49.8%. POME X ONEFB ® =t L 7R A bk

{ETIX 1.74tCOseq (=329-1.55), 529% & HESNT-,

e, B, T AAR R, KHE, BV SRk x e BRI ARIRI N B A A NR— BT T T —
¥a UAOEHERR EHIF SR Y a0 2 &2 ST PME O T A 7 A ZOVIRESREST APEHEIL, R
PN DETO FHIF A OFEIHIC L > TRE S B DR /O, HHIFAROMEIC LD T 1
TYA 7 ARERN R T AP RO, FH10-5.69 tCO,-eq/tPME 7> 5 EVE AL (JEiRH) @ 36.08
tCOx-eq/tPME &L FEFICRKEWVFER LR, BT T 07— a VOB E ST PME O 7 A 7% A 7
JARZEINFI APEHEIZIB DN TE, IR Y 0 AN EE R 7 7 7 4 —ChDH 2 2R LT
W5, RS, BSOS A A NR— LT T T — 3 U ~Olsla S PME EFEICBW T, K
K 36.08 tCO»-eq/tPME & ZREDIRELNRAT AP SH, M ORE BRI EZF>, —F7, ZA1
BWTIL, RMOTER & & BT, TLHRORME, KENSGDERRZNWEBEINDLN, ZhbD
THFIH DD OfisHiz £S5 PME AFEIZ L D T A 7V A 7 /RS NEA APEH B, Bk & b
D LDl FROTRHSCEH, KEADEAIE, AANNR—LT T T =g Ui D 2 & TIER
DRI 72 2 W REME BRI L T D,

b REHLIR O A PME CTRET 5 Z LI X 5 PMElton 72 0 OIR=EZNF A APEHEIEET.
SEHISOE M KEA~OFHLT 7 7 — 3 3  OREIER T NZ1,2.77~8.98 tCOr-eq. 1.68~7.33 tCO-€q.
6.05 tCOreq. HMHEC T LA D OEMOG AT, AT OPEHANE S U < I3HEHEIC 25 CRIER -
-0.67 tCOreq. =AM : -4.03~1.66 tCOxeq) &HESINTZ, —J7, BT D OERHOLGE 1L, Bl
EHANTRE PN X HHER L 72572 (-32.79~2.94 tCOxeq) . FFIZ. JRRHICISIT DBHZE 2 £E D
G T O 10 FERTEZ OYEH & & 72 o 7o, BN & 72 © ORI AP FIRE & B H b -
D DA L REEOMER DS BT,

INHORERD D PME OEEZRENRA APHHIROBLR D A5 & TR s~ m & 2
DO THEERT 77 2 —ThH V| FRHPEM, (RSN TT 77— arzfTH 2 & Tl
YR & RV R O D T E DRI ST, £/ S— LA A LI AN BHEE S D POME
KR (A AT AHE, 2 AR MEE) BRI L S D72 DICHERBERTHDH Z LIVUR
e X A7z,
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ek, THRIRESEL A ST T A 7 A 7 VRS FEAT AP EOFHmIZ IV TIE, R 72 T HR)
FHERHL ORI, BV AR I3 DARERAR DG IR OFHE, & LHFIH N H T 28REDH— 21T > T
WRNWZ LIZHERMETH D,

NAAT«—€JLCDM 7OY =7 N OEBRATRENE

PME D J A 7 A 7 JAREZN R I AP EOFHMRE RCREAF O/ 31 47 ¢ — 8 /L CDM J5ikiw D
W FTRESF S A ME L, PMEAE 70 Y =7 O CDM e Y7 k& L COFEBATHEN: 2 57l L
7o

CDM 7ur v =7 h& LTEBSHEH72HI21E, "Shift of preproject activity"(Z L 2 [##2A9 72 - #1F1] FH
OGN EE RPN ER 2D, FEOT 7 o7 —v a UERIRT 2561, T E CICA®
IS STV CPO IS AT 4 —B A HICHW B D Z & T ARHOFEEN R ET 572 8D
AREMEN B D, EOWE . TOREGEM O T2DIZ MO - THIIZ T T o7 —v a URBRE S,
[0 72 TR RS U5 2 FTBLO T 7 7 — v a U OGETE. E O X 9 7 REIT IO A3,
TT T = a T LRI FHIFH OARBUT K o TIE, R e I S E U155, il 20
FANNR=LT T T —a CEFTICETET 5 LA, DRNCiEa L 7Z o 72856 . 2 208508
RRELU, ZOMEZA S 72D LT 2 LMD BHF S, £ OB 722 LR s K- T
GHG DM SN D ATREMED B D, T D K 9 72 #2078 T HuR eSO A BSOS, [E-oHiu o 2 pE
WTAREORDUCKRE L SN, FREMHC L TUIELRWEE L H L E . ZOEELITmRD
THETHD, 20, BEFEOT 77— a VO CPO % PME AEDFEIE LTHWZD |
ZHVE TR DIV TN THIA 72 IZBABR L CA A M= L 28T 056 T. 20k 7%
120 7 TR FEEH N E U 2 3581CIX.CDM 7' Y= 7 k& U CRBLE 5 OXREE & 386 L7z,
—5C, MR ORI RN E U2 L SEE TE R, BEFD T T T — v g VRO
CPO Z V7= PME AEPET ¥ = 7 MIEBIATREMEA @IV, F 7o, FRHICEHL, B IZ 3V TRl
T T—varEEREL, 555 CPO VT PME A ET 57— AIZDW T HIREHRA A
MBS LR K & < FEBUFTREMEAS S, FRICTRHUC DUV TiE, BEIC CDM RS2 kK ARG i
WD T-h, HFEZ CDM 7rY =7 h& LCEBRNARETH D, 2 LIRS Do - —
ZNZOUWTIE, [HERY 7 TR R 7206 T O BRI/ S < FEURTREME AR » & 3FAf
L7,
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INAAT«—EIJLCDM 70Y =7 NOEBRICAT LIRS

INA FRBEOENT, ALAIRERE R DARIIC £ 5 = 3L =R CIR S A P B R & L
THEES LTV D03, . HBBBREE DML, Rk E DOBiG . IR A DHIRUZ D720 b7 ERkx
RERENREIN TS, CDM Yy =7 M Tk, EENED DS 7 nE A - TF ey
=7 MZEDIREHRET APEHHIREIC OV THEEZZT 2 LERD 5720, BENRT AP &R
Hi S w7 a Yo7 MIFERICEBTE 2, 512, CDM Yuv=7 Tk, Ehlcdh -
> CH%E EEOBIREARES S MENH 5725, Bi%E EEORHE ATie /e B H G837, BBk
BIZoRNb7e oy MIEHTE W, B, "M AT —E1LD CDM 7Yu v =7 hOEES
R TCIE, AR & OBIASEE U\ X 9\ SE A TREZ 45 (BRZR ATREZR LR o> & «
TE) BEEBICEDLNTEY, FI9A4 7V A 7 AV TOHdNEZRET I SN TND, 20D
2O, "M AT 4—BNVEAT Y2/ b2 CDM Vv 7 b LTHETHZ ET, AT 4
— BT L TRRE SN TV D BREEEO— IR T & D AMREMD B D,

IHlZ, CDM Yr¥=7 b & LTEMRT 5511, WEDRET APHAREIIS T LYy
~ (CER: Certified Emission Reduction) #7125 Z L3 T&, Yu v =/ MEMH L, CER & LilEESIC
FEHIT 5D Z L TEBIMNZRILANRE BV 5, CER FEENZ X 272 IUANIX, A 4T 4 —BNVAFETS
7YY=l NORFEMOR LI 5T 512030 T, S AT 0 — B ORGSO, 23— A4
ANV DBREIRA~DEE . A A VN — DAEFERFEA~DIETCIR ERR 2 I EN TR TE 5, FRIZ, &
A NrS— DAEFEREF ~—IRIRTT D Z & T AR AR L 7o A S 2232 7 77 A0
FEREFE OBIAIC K 2 W) TR BRI Bix 2RI T & %,

2009 42 10 H, "A AT 4 —EBAT vy =7 MM RTEEZR JiER ACMO0017 A3 UNFCCC CDM #i
TR Lo TERR S, BFE EEICBIT 20 4T 4 —ELVDEA%Z CDM 7 ry e/ & LTHE
BC&bZ Lithoie, LinL, ZoHEmE, @HAMRRY e Y =7 MBABO TRENZRZ & G
HTOFREMT T T — a VICRE) . 7uY=7 MCXAHHHEEORED DI, FEF
WZEZ L DNRTA—=EHFT=F ) 7 LTI R RN L EIEDNH 5, RBFFETIL, PME ©F
A 7V A 7 MR AP EOTERE R FZIEH L. 206 OB T 5120 DI E %217 -
7=

S DO—2l%, Fikim ACMO0017 O FTRESRMFDILRETh 5, M TOHREN 77 7T — 3
YUSATCDM 7 u v =7 & LTEBAREREW, BIFEOT 7 T — a b D OMHG D

o5, IR BHIRI RN Tl — 2 ) B IO THHEHIC R B o R R 2 14 5
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BT 7T =2 arnbOEOMKED 5 B BHER 72 EHR R A Tl — 2 ) ([ T&
D &9 AR Ule, RIRRIS, TR 72 T ORI RS A2 U2 Sl ) d JLOY T H3iofl] F sl s
R D RFTERE DA E D CO I EDRIEFE] IZHOWThRE LT,

SO OHIE. FiEm ACM0017 TR SN TV A REXOMFEILTH S, ZDHERmICESH
T AT 4 —EBNVEAT 7Y =7 MBI DIREFEAT AR EZ FET 5 7-O12E, £< D
T A= LB RERCCHRT DLERSH D, ACMO017 TiE, 70 DL ED/ ST A =% Z T, 20
ULEOEAZ @R TN, o, BEE=2 Y 7 LRTIERLRVWT A—21 40
T kD, DD, A EAT4—ENLCDM 7YuPx/ baFERLE D &+ HEEEOEHITR
TWEBEND, AFEORENS, TS T rE R (POME 76D A Z e, KAEIZHE S N,O
PEHL IERHRGERFOHE, A & ) — VERBERFOPEH, A 2 7 — NV EEROHE) O EZRET S
LT RTFIICATHRPEHEDB L2 8T% A ER R TE 5 Z &b olz, ZORRND
MHEHEAMIERIHE T 5 2 & T, SRHHIREDE AR LoD, E=F =P UER/NT A—F % 28
DD TIOLTZENTED, EHIZ, PME 1 ton H720 DT A 7 A 7 )VIREHF A AP Hitr i s
RL. PME ERERZFT 52 & CRIBHBEZFE 2 L0 25ROV TR L, PR
1T, ARFZEDRER D, CDM 7’1 ¥ =2 MTHEIT 55 (conservativeness) Z #h%E L, POME xf5#
fE L OBE DY 2.8 tCO,-eq/tPME, POME /31 77 A[AIY « 3736 L O POME - EFB =2 7R X MEDY;

BNFINZEI 2.1 tCO»-eqtPME, 1.9 tCO-eq/tPME & FE L7z,
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6-2 SROFE

SHBROMFERBE E LTI, LFAZRIT 6%,

REEEEICET 27 —5 OEE - BRIt

ARG RN TR, BB, AKAOREBIHEREIC OV TIIREN 2T =2 ZH\\-, 5%, FcC
NHOT—Z ZREBILT 52 LT, FEnO THIFIHARRE T2 PME O 7 A 79 A 7 /VIRER)
RAAPHEOREZ @D TV BERDH D, £lo, BRI AETOFANNR—LT T T — 3
oD IR OFE LA L, 7 4 —/b RIS L0 RBATEEOIZEL RO TV 2T & bk
ELEZD,

B 7 TR AR D EE 1L

ARIFFETIE, TNENO EHFIHNA A N S— LT T T — g o ~Haffd B EICE U 5 ATREME DS
& % WA 72 L A RS IR AR EEER IS & o0 2e v o TS, RHERY 72 MR FREE AN U 5 560 (12
PEMIOTERGNT o 2 %) R0, R 722 LRI SIS O E AL, 3B XOZIUTHE D CO, T DFT
XA %O EERITEREDO—>TH 5,

A JL)S— LFIEEE D ERE T S % 0D TE 2 S

PME D Z A 7% A 7 WRZENE AT AP EIZIB WO TEIREIRIZ M O EHBIG D RENWZ L b A A
NorR— BIRFERE DO REERT RO DR A AP OBLEN D EE T D Z LAV Sz, Lo, +
A NrR— DRFRT I T D AEIREL O FIPESE, ALFIEEI AR R SV T+ 2 E 'R T — &
DIFOIIRI D Te, Bk, A N3 — DFFEREO R RS O & Sk b IR E 20 R T AHEH EOFHf D
BIRNOEELER D,

AREEPKEZEOO—NILRRBEZEDHERD S DT 71 7 JLFHi

NAFT 4 — BN OBENTIRENRT ZAFHHIROBLE D72 53, HUA~OBREEEE L Wo 728l
RN HIEFICEERBERAFO, BlxIX, AT 4 —BLEEH LIESA I BB EYE 2 a5y
MDY E L AR TEAT HZ EDRMONTND Z b, RRERFEADEE L W o 7 BLE TORF
XIEFICEECTH D, £io, A NR—AOFEE =LA A NVDOERED T vt AR D KES

THEEREE A~ OB OV T ORI b HUSERBE O BLE D b MER T L B 2 5,
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Appendix |

THA A RDOESR

& ITHFASEOER()

ARBHET OG5 i

ARBIFEC O 1 HF oy KA

5T TOERE

Wicke etal '

Tropical rain forest

Natural rain forest & DL 5 D3,
FEMIZREFRITM L

Degraded land

Grass land (Imperata cylindrica) & DFC
AN DS, FEARIRE ST L

Reijnders and

Tropical rain forest

Pristine tropical forest & DOFEHE B 5

Huijbregts Dy, PR ERRITIE L
Germer and Tropical lowland forest “The forest type most frequently
Sauerborn ™’ converted for oil palm growing” & MDFC
AN DS, FEARIRE ST L
Grassland Imperata Z£ DOHEAE &2 &L H D
Dy, PR ERITIE L
Gnanavelrajah ™ Rubber Para rubber (Hevea brasiliensis)
Mixed orchard FEAR R E T L
Paddy Lowland paddy (Oryza sativa)
[pCC™ ™87 Degraded land (Severly Tropical, Moist | Degraded land D EFlL TR
Degraded Land) Tropical, Wet | 5&BX 5713 Appendix IT 23
Degraded land (Moderately : Tropical, Moist | Degraded land D E T FRZMH
degraded grassland) Tropical, Wet | XUEX57 13 Appendix IT Zx
Grassland Tropical, Moist | Grassland D EFE(T FES M
Tropical, Wet | X5 [X.5713 Appendix I Z &
Rubber Tropical Wet | XX 5713 Appendix IT 2
or Moist

Tropical rain forest

Forest D EFIL FREM

Tropical moist deciduous

forest

Forest D EFIL FREMH

& THFASEDOEREQ)

53 EF il
Forest Land spanning more than 0.5 hectare with trees higher than 5 meters and a canopy | IPCC™’,
cover of more than 10 percent, or trees able to reach these thresholds in situ. It does | FAO™

causes, which are expected to regenerate.

not include land that is predominantly under agricultural or urban land use.

Forest is determined both by the presence of trees and the absence of other
predominant land uses. The trees should be able to reach a minimum height of 5
meters in situ. Areas under reforestation that have not yet reached but are expected
to reach a canopy cover of 10 percent and tree height of 5 meters are included, as

are temporarily unstocked areas, resulting from human intervention or natural
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Includes: areas with bamboo and palms provided that height and canopy cover
criteria are met; forest roads, firebreaks and other small open areas; forest in
national parks, nature reserves and other protected areas such as those of specific
scientific, historical, cultural or spiritual interest; windbreaks, shelterbelts and
corridors of trees with an area of more than 0.5 hectare and width of more than 20
meters; plantations primarily used for forestry or protective purposes, such as
rubber-wood plantations and cork oak stands.

Excludes: tree stands in agricultural production systems, for example in fruit

plantations and agroforestry systems. The term also excludes trees in urban parks

and gardens.
Grassland Land with herbaceous types of cover. Tree and shrub cover is less than 10% Earthtrends”'’
Degraded Land which due to natural processes or human activity is no longer available to FAO™
land sustain properly an economic function and / or the original ecological function

The presence of one of the following is enough for demonstrating that land is
“degraded” and/or “degrading”:

(a) Provide documented evidence that the area has been classified as “degraded”
under verifiable local, regional, national or international land classification system
or peer-review study, participatory rural appraisal, satellite imagery and/or
photographic evidence in the last 10 years. If the documented evidence of
degradation is older than ten years then:

(1) Provide evidence that the natural or anthropogenic degradation drivers and
pressures that led to the land becoming “degraded” are still present and/or that
there are no insufficient land management interventions to reverse degradation.
(b) Demonstrate through a comparative study that the candidate lands in the
proposed project area have similar or equivalent conditions (e.g. vegetation, soil,
climate, topography, altitude, soil class and land use) and socio-economic
pressures and drivers of degradation to reference degraded lands elsewhere,
verifiably classified and documented as degraded lands. The proof of similarity of
lands should be made through verifiable documentation and/or visual field
assessment and data sets:

(c) Demonstrate through direct evidence based on selected indicators of land
degradation that the area is “degraded” and/or “degrading” through conducting
either a visual assessment of the state and condition of the indicators or a verifiable
participatory rural appraisal (PRA). The indicators of degradation should be locally
relevant and verifiable. Candidate lands shall be declared as “degraded” and/or
“degrading” if they show at least one of the following:

(1) The severity and extent of soil compaction and soil erosion, as determined by
the presence of: reductions in topsoil depth (as shown by root exposure, presence
of pedestals; exposed sub-soil horizons or armour layers); gully, sheet or rill
erosion, landslides, or other forms of mass-movement erosion;

(ii) Decline in organic matter content and/or recession of vegetation cover as

shown by reduction in plant cover or productivity due to overgrazing or other land

UNFCCC™#

- 164 -




Appendix

management practices, thinning of topsoil organic layer, scarcity of topsoil litter
and debris (GPS and photo evidence should be provided);

(iit) Presence of plant species locally known to be related to the condition of
degradation of the land or field/lab tests showing nutrient depletion (e.g. reduced
growth, leaf loss, dessication, leaf chlorosis), salinity or alkalinity, toxic
compounds and heavy metals;

(iv) A reduction in plant cover or productivity due to overgrazing or other land

management practices.

v

Is the
grassland/grazing
systems' degraded’
relative to native
condition?

Severe
damage to
vegetation and
soils?

Moderately

No Severely
degraded

Productivity . .
. X Multiple Improved-High
g e e >~ e S e

No II)
Nominal Native Improv]:d;l.\:ledium

Note:

1: Includes continuous pasture, hay lands and rangelands.
2: Degradation is equated with C input to the soil relative to native conditions, which may be caused by long-term heavy grazing or planting
less productive plants relative to native vegetation.

3: Productivity refers explicitly to C input to soil (management improvements that increase input e.g., fertilization, organic amendment,
imigation, planting more productive vaneties, liming, and seeding legumes).

Grassland D258 /4%

Land Use, Chapter 6: Grassland, p.6.18
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Appendix Il IPCC Ic & 2 KIEX 7

IPCC Climate Zones

No Data Tropical Dry I Cool Temperate Dry Polar Dry
I Topical Montane [l Warm Temperate Moist [l Boreal Molst
I Topical wet P warm Temperate Dry Boreal Dry
I Topical Moist Cool Temperate Molst Polar Moist

IPCC [Z&AHRIER 7
Source: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4: Agriculture, Forestry and Other

Land Use, Chapter 3: Consistent Representation of Lands, p.3.38, Figure 3A.5.1.
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% IPCC LB RIER S

TaBiE4.1
CLIMATE DOMAINS (FAO, 2001), CLIMATE REGIONS (CHAPTER J), AND ECOLOGICAL ZONES (FAO, 2001)
Climate domain Climate Ecological zone
Domain Do_ma-m region Zone Code Zone criteria
criteria
Tropical wet Tropical rain forest TAr wet:<3 m::nt]iserdry. during
. . Tropical moist deciduous ) mainly wet: 3-5 months dry.
all months | Tropical moist forest TAwa Jring winter
without v dre- S N
frost: in Tropical dry forest | TAWp |  maimly dry: 5-8 months dry,
. : during winter
Tropical marine and ev fiom =
areas, Tropical dry Tropical shrubland TBSh seml—;nreéi;\i;%p;; on-
temperature
>18°C Tropical desert TBWh arid: all months dry
Tropical Tropical mountain ™ altitudes approximately =1000 m,
montane systems i} with local vanations
Wam
temperate Subtropical humid forest SCf humid: no dry season
moist
Subtropical dry forest SCs seasonally dry: winter rains, dry
= 8 months Warm summer
Sub- ata temperate Subtropical steppe SBSh fiemmi- asil: ovapacation
tropical temperature mzrsr P PP =precipitation
=10°C
Subtropical desert SBWh arid: all months dry
Wam Subtropical mountai altitude imately 800
temperate ubtropical mountain M titudes approximately m-
moist or dry systems 1000 m
Cool Temperate oceanic forest | TeDo oceanic chmatgo (c:oldest month
t te
e’::}:,ei:: Temperate continental T continental climate:
eDc -
forest coldest month <0°C
4-8 months and ev fion =
Temp- ata Cool Temperate steppe TeBSk semi-and. evaporaton -
erate temperature temperate precipitation
>10°C dry Temperate desert TekBW arid: all months dry
Cool .
temperate Temper?::e:;cs.\tmtam TeM altitudes approximately =800 m
moist or dry Sy
Boreal moist Boreal comiferous forest Ba coniferous dense forest dominant
< 3 months
ata i ) woodland and sparse forest
Boreal f ature Boreal dry Boreal tundra woodland Bb dominant
€] Borealmoist | 5 in sy BM | altitudes approximately =600
or dry oreal mountain systems titudes approximately =600 m
Il months | Polar moist o
Polar g ° ;r‘;‘ or Polar P all months <10°C
Climate domain- Area of relatively homogenous temperature regime, equivalent to the Képpen-Trewartha climate groups (Koppen,
1931).
Climate region: Areas of similar climate defined m Chapter 3 for reporting across different carbon pools.
Ecological zone: Area with broad, yet relatively homog natural vegetation for that are similar, but not necessanly
identical, in physiognonty.
Dry month: A month in which Total Precipitation (mm) < 2 x Mean Temperature (°C).

Source: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4: Agriculture, Forestry and Other

Land Use, Chapter 4: Forest Land, p.4.46, Table 4.1.
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1.

PME 4 74 V7 I)LEEWRAAEEEDE

T R ER IR

ELRER 72 EHIR R S 5 "I bR F MR TS L v FH L7,

PEplc,y = (ACLB + Acsoil) x 44/12
= ((CLB_pv + Csoil_pv) - (CLB_Up + Csoil_ap))/25 x 44/12

TR O RBIFEEIL, IPCC A RI A V12T FRIC kv EH LT,

PEplc,y

ACyp

ACSoil
Cis op
CLp pv
Csoil_op
Csoil | pv
SOCrer

Frup)

Fuycop
Fiop

Frupy

Facov

Fipy

Cooit pv = SOCrer X Frupy X Frcpy X Fipy

Cooit op = SOCrer X Fruom X Furcop X Fiop)

: Total CO; emission from land conversion from previous land use to oil plam plantation
(tCOy/ha/year)

: Change in carbon stocks in living biomass in previous land use converted to oil plam plantation
(tC/ha/year)

: Change in carbon stocks in soil in previous land use converted to oil plam plantation (tC/yr)

: Carbon stocks in biomass of oil palm plantation (tC/ha)

: Carbon stocks in biomass of previous land use (tC/ha)

: Soil organic carbon stock of oil palm plantation (tC/ha)

: Soil organic carbon stock of previous land use (tC/ha)

: The reference carbon stock (tC/ha)

: Stock change factor for land use or land-use change type in the last year of an inventory time
period

: Stock change factor for management regime in the last year of an inventory time period

: Stock change factor for input of organic matter in the last year of an inventory time period

: Stock change factor for land use or land-use change type at the beginning of the inventory time
period

: Stock change factor for management regime at the beginning of the inventory time period

: Stock change factor for input of organic matter at the beginning of the inventory time period
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2. A A IVIN— LFRIE

PE,oc = PE,s+ PE,y+ PE,,

PE,oc
PE,,
PE,,

PE,y

: CO; emission from oil crop cultivation (tCO,-eq/tPME)

: Emissions from fossil fuel consumption in agricultural operations (tCO,/tPME)

: NO emission from fertilizer use in cultivation (tCO,-eq/tPME)

: Emissions from production of synthetic fertilizer (tCO,-eq/tPME)

2-1 EHOBEICHES COHHE

PEpa = FCpa X NCVPD X EFCOZ)PD X CAOC

Parameters Descriptions Value References or Sources
PE,., Emissions from fossil fuel consumption in 0.01 | Calculated
agricultural operations (tCO,/tPME)
Consumption of petroleum diesel in 0.0047 | =0.33 (liters/tFFB) * 0.85 (kg/liter)
FC,, agricultural operations (ton/ha) *16.7 (tFFB/ha) / 1,000
See Section 3-2.
Net calorific value of petroleum diesel 43.0 | 2006 IPCC Guidelines for National
NCVpp (Gl/ton) Greenhouse Gas Inventories,
Chapter 1: Introduction, Table 1.2
CO, emission factor of petroleum diesel 0.0741 | 2006 IPCC Guidelines for National
EFco2rp (tCOYGJ) Greenhouse Gas Inventories,
Chapter 1: Introduction, Table 1.4
Oil crop cultivation area to produce a ton of 0.405 | =1/(0.881 (tPME/tCPO) * 0.168
CAoc PME (ha/tPME) (tCPO/tFFB) * 16.7 (tFFB/ha))

See Section 3-2.

2-2 HEREICH S NoO BEHE

FEAEIZAE 5 N,O HEHI & T, IPCC HA RTIA LIz CTFRICE D EH LT,

PE,r= SF 15 X Wx.rX CAoc X (EFen20a + Foasr X EFev20b + Freacn X EFenvoc) x (44/28) x GWPy;20
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Parameters Descriptions Value References or Sources
PE,, N,O emission from fertilizer use in 0.351 | Calculated
' cultivation (tCO,-eq/tPME)
SFx.17a N Fertilizer use per ha (ton-N/ha/yr) 0.1346
Oil crop cultivation area to produce a ton of 0.405 | =1/(0.881 (tPME/tCPO) * 0.168
CAoc PME (ha/tPME) (tCPO/tFFB) * 16.7 (tFFB/ha))
See Section 3-2.
Emission factor for N,O emissions from N 0.01 | 2006 IPCC Guidelines for National
EF£n204 inputs (kgN,O-N/kg-N) Greenhouse Gas Inventories,
Volume4,Chapter11,p.11.10
Emission factor for N,O emissions from 0.01 | 2006 IPCC Guidelines for National
EFp0n atmospheric deposition of N on soils and Greenhouse Gas Inventories,
' water surfaces (kgN,O-N/kgNH;-N and Volume4,Chapterl1,p.11.24
NOx—N volatilised)
Emission factor for N,O emissions from N 0.0075 | 2006 IPCC Guidelines for National
EF n0c leaching and runoff (kgN,O-N/kgN leached Greenhouse Gas Inventories,
and runoff) Volume4,Chapter11,p.11.24
Fraction of synthetic fertiliser nitrogen 0.10 | 2006 IPCC Guidelines for National
Fousr applied to soils that volatilises as NH;3 and Greenhouse Gas Inventories,
NOx (kg NH3-N and NOx—N/kg of N input) Volume4,Chapterl 1,p.11.24
Fraction of all N added to/mineralised in 0.01 | 2006 IPCC Guidelines for National
Fuicn managed soils in regions where Greenhouse Gas Inventories,
leaching/runoff occurs that is lost through Volume4,Chapter11,p.11.24
leaching and runoff (kg N/kg od N additions)
GWPxz0 Global warming potential of N,O 310
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2-3 BEROBEICHS GHG HiHE

PE,y= (SF .10 X EF co2e psin + SEp-1ha X EF co2epstp + SFi-10a X EF cozepsik ) X CAoc

Parameters Descriptions Value References or Sources
PE Emissions from production of synthetic 0.47 | Calculated
! fertilizer (tCO,-eq/tPME)
Greenhouse gas emission factor of N synthetic 7.1
EF coze psev . .
fertilizer production (kgCO,-eq/kgN)
Greenhouse gas emission factor of P synthetic 2.0
EF cozepsrp . .
fertilizer production (kgCO,-eq/kgP,0s)
Greenhouse gas emission factor of K synthetic 0.4
EF cozepsri . .
fertilizer production (kgCO,-eq/kgK,0)
SFN.17a N Fertilizer use per ha (ton-N/ha/yr) 0.1346 | See Section 3-2.
SFp_ 114 P Fertilizer use per ha (ton-P,Os/ha/yr) 0.0737 | See Section 3-2.
SFx.iha K Fertilizer use per ha (ton-K,0O/ha/yr) 0.2643 | See Section 3-2.
Oil crop cultivation area to produce a ton of 0.405 | =1/(0.881 (tPME/tCPO) * 0.168
CAoc PME (ha/tPME) (tCPO/tFFB) * 16.7 (tFFB/ha))

See Section 3-2.
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3. CPO X

31 RMEBIEEICHS COHFHE

PE,cpo-£ = ECycro X EF coze1EC

Parameters Descriptions Value References or Sources
CO, emission from grid electricity 0.01 | Calculated
PE,cpo-k consumption in CPO production
(tCO/tPME)
Grid electricity consumption in CPO 0.013 | =1.86 (kWh/tFFB) * 16.7 (tFFB/ha)
EC,cro production (MWh/tPME) *0.405 (ha/tPME)/1000
See Section 3-2.
CO; emission factor of grid electricity 0.5057
EFcoz,gLEC
(tCO/MWh)
32 {LEMEDHEICH S COHFEE
PE,cpo-r = FCpcpo X NCVpp X EF coz pp
Parameters Descriptions Value References or Sources
CO, emission from consumption of 0.01 | Calculated
PE,cro.r petroleum diesel in CPO production
(tCO/tPME)
Petroleum diesel consumption in CPO 0.003 | =0.50 (liters/tFFB) * 0.85 (kg/liter)
FCyoro production (ton/tPME) *16.7 (tFFB/ha) * 0.405 (ha/tPME)
/1,000
See Section 3-2.
Net calorific value of petroleum diesel 43.0 | 2006 IPCC Guidelines for National
NCVpp (GJ/ton) Greenhouse Gas Inventories,
Chapter 1: Introduction, Table 1.2
CO, emission factor of petroleum diesel 0.0741 | 2006 IPCC Guidelines for National
EFco2rp (tCOYGJ) Greenhouse Gas Inventories,

Chapter 1: Introduction, Table 1.4

3-3 POME "5 ® CH,BFHE

POME 75 ® CH, HEH &%, IPCC A R4 LS T FRIC kv B LT,

PEPOME =COD x Bu x MCF x GWPCI—M
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Parameters Descriptions Value References or Sources
S CH, emission from anaerobic treatment of 0.81 | Calculated
POME in CPO production (tCO,-eq/tPME)
Amount of POME treated anaerobically in 3.58 | =0.53 (m*/tFFB) * 16.7 (tFFB/ha)
QroME CPO production plant in year y (m3/tPME) *0.405 (ha/tPME)
See Section 3-2.
oD Chemical Oxygen Demand (COD) of 0.051 | See Section 3-2.
wastewaster (tCOD/m’)
B Maximum methane producing capacity 0.21
’ (kgCHy/kgCOD)
MCF Methane conversion factor 1.0
GWPcy Global warming potential of CHy 21
4. PME 42
4-1 JREBEBIHEICHS COHEHE
PE,sp =PE,3p £+ PE,pp
PE,zp £=EC,ep X EFcozE1Ec X 10°
Parameters Descriptions Value References or Sources
CO, emission from grid electricity and fossil 0.07 | Calculated
PE,zp fuel consumption in biodiesel production
(tCO/tPME)
CO, emission from grid electricity 0.07 | Calculated
PE,sp £ consumption in biodiesel production (tCO,/
tPME)
CO, emission from consumption of fossil 0 | No fossil fuel is used in PME
PE b F fuel type i in Biodiesel production (tCO,/ production.
tPME)
ECm0 Grid electricity consumption in biodiesel 0.144 | See Section 3-2.
production (MWh/tPME)
CO, emission factor of grid electricity 0.5057
EFcoz,eLEC

(2CO/kWh)

42 T RATFTILEHEICAAWS XY /—)LOEERD COHEEE

PE,ve = MC X EF coze pite
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production (tCO,-eq/tCH;0H)

Parameters Descriptions Value References or Sources
PE, 10 Emissions from production of methanol 0.29 | Calculated
(tCO,-eq/tPME)
Fossil fuel (i.e. natural gas) derived methanol 0.15 | =1.0 tPME) * 15 %
MC consumption in biodiesel production
(ton/tPME)
Greenhouse gas emission factor of methanol 1.95
EF cozepite

5. PME JHZE

5-1 X5 /=)L OIEEREHCIRR R DIEEIC £ 5 CO. HFEE

PE_u = MC x 12/32 x 44/12

Parameters

Descriptions

Value

References or Sources

PE cMe,y

Emissions from combustion of fossil carbon

content in biodiesel (tCO,/tPME)

0.21

Calculated

MC

Fossil fuel (i.e. natural gas) derived methanol
consumption in biodiesel production

(ton/tPME)

0.15

=1.0 (tPME) * 15 %

6. IE¥-

Y REEPES

6-1 AAIIN—LTZT—2a3 5 /\—LAAILII)LAD FFB #ixkD CO, HEHE

PErrs = Wrpn/TLrps X ADT rpg X EFcozpar X 10°
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Parameters Descriptions Value References or Sources
CO, emission from petroleum diesel 0.068 | Calculated
PE rrp consumption by trucks to transport FFB
(tCO/tPME)
Weight of FFB processed to produce CPO 6.8 | =1/(0.168 (tCPO/tFFB) * 0.881
Wers (tFFB/tPME) (tPMEACPO))
See Section 3-2.
TLees Average truck load for vehicles transporting 5 | See Section 3-2.
FFB (ton)
Average distance travelled by trucks 50 | See Section 3-2.
ADT s ,
transporting FFB (km)
Carbon dioxide emissions factor for trucks 0.0010 | See Section 3-2.
EFcozna

transporting FFB (tCO,/km)

6-2 I\—LAAIIIIHSEEBAOO—Y —|C LD CPO XD CO,HFHE

PEcpo 1 = Wero/TLcpo X ADT,cpo X EFcozpar x 107

Parameters Descriptions Value References or Sources

CO, emission from petroleum diesel 0.006 | Calculated
PE.cro consumption by trucks to transport CPO

(tCO/tPME)

Weight of CPO produced (tCPO/tPME) 1.1 | =1/0.881 (tPME/tCPO)
Wero .

See Section 3-2.
L Average truck load for vehicles transporting 20 | See Section 3-2.
ro CPO (ton)

Average distance travelled by trucks 100 | See Section 3-2.
ADTcpo .

transporting CPO (km)

Carbon dioxide emissions factor for trucks 0.0010 | See Section 3-2.
EFcozna

transporting CPO (tCOy/km)

6-3 BEHEDNSHEEENDMRMIC LS CPO DD COHEHE

PE:cpo m=FCicro M X NCV o X EFcozr0
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Parameters Descriptions Value References or Sources
PEng CO, emission from petroleum diesel consumption 0.012 | Calculated
by trucks to transport CPO (tCO,/tPME)
Consumption of fuel oil by vessels to transport 0.0038 | = (5 ton of fuel consumption from
CPO (ton/tPME) Suratthani to Bangkok ; obtained by
FCicro m transportation company) * 2 / 3,000
(transportation of CPO in one time
in ton) / 0.881 (tPME/tCPO)
NCVro Net calorific value of fuel oil (GJ/tonne) 40.4
Carbon dioxide emissions factor for fuel oil 0.0774
EFcozro
(tCOYGJ)

6-4 PMEXEZZY MDhBENAAT—FEILEE

PEpuz = Wonie/ TLpvie X ADTipae X EFcogpar x 107

ND PME EixF D CO, BEHE

Parameters Descriptions Value References or Sources
PEpug CO, emission from petroleum diesel consumption 0.005 | Calculated
by trucks to transport PME (tCO,/tPME)
WeMmE Weight of PME produced (tPME) 1.0
Lo Average truck load for vehicles transporting PME 20 | See Section 3-2.
(ton)
Average distance travelled by trucks transporting 100 | See Section 3-2.
ADTpyg
PME (km)
Carbon dioxide emissions factor for trucks 0.0010 | Default:1,097, Revised 1996 IPCC
EF co transporting PME (tCO,/km) Guidelines for National Greenhouse
Gas Inventories : Reference
Manual, p.1.75

6-5 R} - REEEEE

PE; = PEgrp + PE,cpo 1 + PEicro i+ PEpye = 0.09

PE, = PE; + (PE,q +PE,y+ PE,) + PE,cpo.r + PEpcpor + PEpoue + PEpsp + PEpyse + PE g + PE,
=0+ (0.014+0.35+0.49) +0.01+0.01+0.81+0.07+0.29+0.21+0.09
=2.34tCOy/tPME
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Appendix IV B ENEHEH A FHERER

AGRERIL, [E 20 E O R 16 HE ERERBEREFR DT D 7 U — U BIFE A 1 =X 2 (CDM)
W O—BE LCEBINZHOTH Y  RKEONEDO—IE Shirakawa 5 2 IZAF LTV 5,

1. BHABOELTTE

HEHEREEOHE T

VU A A TERBRO O ONTIRE, ETHEMESEORERER LY . ZEMERE (CO). BID
FHERKRZIGYE T 5 —WbikFE (CO) . R{bAKFE (HC), R (NOx) ., Ki-kWE (PM)
OPHEREL, EREERAZHFH Lz, 72d, JEHRESEOREMICH T2 - TiZ, THC O A sl E %
W, ZFOMUIANy TY T T ORERE W, SRR B EE LITITRT,

Stepl : FWEIRE (ABIREE ; %, ppm %) ZHEHE (o) 1T (BHERIIEWERIZKR—Y
LI T)

Step2 : HERFHIEREEFHOLA L, Stepl T 1 BEOHFHENHHINLN, Zhbid 1T A B
Ref Ao L. 17 A2 MFENICHE Sz et & (o) 25

Step3 : PEHEZ T A MRFRINOEITIEEE (km) TERT 2 Z & CHEHIREE (gkm) HH

Stepd : NADOEAEIL, BERERE (ton) TERL7HEHFRE (ghkm/ton) ZHH

—Ea{LixE (CO,)
CO DO EIF, AU L VRO,

CO,mass = Vmix x CO,dens x CO,conc x107
1
CO,conc = CO,e— CO,d(l- —
2 2 2 ( DF)

CO:mass : CO, DHEH| F(g/sec)

Vmix CAVRBE T 2 & (EVEREE 20°C, 1 %UE) ) (L/sec)
CO:zdens :CO:1V > MU= OEE (FEUEREE) (gL)
CO:e s FORPEH T 2 D COLTEHE (%)
CO-d : FIRZEE A D CO (%)
DF D FRE (F7FR=R : Dilution Factor)
" A
CO,e +(HCe+COe)x10™*
A =100x al
x+)2}+ax(x+i:—;)
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DF : #fR%E

CO:e : FRPEH A Z D CO- (%)

HCe : ZRHEHH A 1 HC #E (ppmC)

COe : ArBRPEH 7 AH1 0> CO WL (ppm)

X\ ¥y z @ BRFREARE CxHyOz

a  ERITEEND O, DEIEITHT 2 N, DEIG D (=3.76)

—#{tixx& (CO)
CO O &%, WUz k7=,

COmass = Vmix x COdens x COconcx107°
COconc = COe- COd(1 - L)
DF

COmass : CO DOHEH E(g/sec)
Vmix AR T A B (FEYEIREE) (L/sec)
COdens :COl1 U v hY7= OEE (EAEREE) (g/L)

COe : FIRYEH AT 2t > CO % (ppm)
cod : FRZEE D CO W EE (ppm)
DF D AR

kALK ZE (HC)
HC P &L, kAU Xk vk,

HCmass = Vmix x HCdensx HCconcx107
HCconc= HCe- HCd(1 - L)
DF

HCmass : HC O4EH! E(g/sec)

Vmix  : ARBEN T A 8 (FEUEREE) (L/sec)

HCdens : HC1 U v hL72 b O & (BRAERGE, RO HC ST 3 TR L) (gL)
HCe  : #ZRBEH AT A 0D HC #E(ppmC)

HCd  : fRZE5H D HC #iE (ppmC)

DF D AR

4+

EXRERY (NOx)
NOx OPetHEIF, KAUZ LV KRDT,
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N Oxmass = Vmix x N Oxdensx N Oxconcx KH x107¢
N Oxconc= NOxe- NOxd(1 - L)
DF

NOxmass : NOx OHEH E(g/sec)

Vmix D AREE T A B (FEYEIREE) (L/sec)

NOxdens :NOx1 U v MUY= OEE (BEUEIRTE, NOx OEEN NO, & IGE) (g/L)
KH s M IEAR AR

NOxe : AR T 2 Hrod NOx Ji £ (ppm)

NOxd : AIRZEEH O NOX 2 (ppm)

DF D AR

RFIRIE (PM)
PM O &L, KUK VRO,

PMmass=Vmix x PMpx 107°

Vp
PMmass : PM D4 & (g/sec)
Vmix  : ARPEH T A& (BEUHEIREE) (L/sec)
PMp : FIRYEH T 2 D PM OHIEEE B 1 )
Vp s ARBE T A T iR (EYERIREE) (L)

2%, PM OFEEE (PMp) 2OV T, LUFOFEAN DIENRZ RO T, ZOZRIIST
HEZ L > TRD T,
- NN 95% 2 DA
PM OB RIT, —WRIliE 7 4 L2 O RE PM) & LT,
- AR 85%%:%27_ 95%LLT D% e
PM OFfEEREIL, — IR T 4 V2 O E R (PM) (2 KL 7 4 V2 OWEEE PM) %
Mz Ty

n= —PM x 100
PM, + PM,
n . PM OFHEZN (%)
PM: —UHHE T 4 VZ OREBE E(u g)
PM: : ZUHHE T 4V H OREBE E(u g)
RECHERDOHEHR

RENEE ROPEHEIX I — AR T v 2 iEZ W, kAU X kDT,
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FE - CWF x D x10°
0.429 x COef +[12.0107x/(12.0107x +1.00794 )] x THCef +0.273 x COyef
FE s PREHE R #E(km/L)
CWF D IREI D B R G A R (gClg)
D L RELDH JEE (g/em’)
COpt : CO PR % (g/km)
THC,  : THC HEHRE(g/km)
COnet : COy BEHRE (g/km)
X\ y : I TR EAEL CxHyOz
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NOx (ZERE&{L¥)

NOx (g/ton/km) Busl NOx (g/ton/km) Bus2

DODiesel ODiesel

12 GOPME20 | 12 OPME20 |
OCME20 BCME20

1.0

0.8

0.6 [- ===

04 - -

02 - --=-

0.0

ETC AC2540  BKK 2 (transient BKK 2 (Idle BKK 4 ETC AC 2540  BKK2 (transient BKK 2 (Idle BKK 4
section) +ransient sectio) section) +transient sectio)
NOx (g/km) Light Duty Truck 1 NOx (g/km) Light Duty Truck 2

ODiesel ODiesel

12 EPME20 12 EPME20
OCME20 OCME20

1.0 1.0

0.8 0.8

0.6 0.6 -==-

0.4 0.4 -==-

0.2 0.2 -==-

0.0 0.0

ECE15 EUDC

10%

5%

0%

-5%

-10%

AC 2540

BKK 2 BKK 4

ECEI15

EUDC

AC 2540 BKK 2

¥ FHEREMEDETE—FARBA NOx B R %

BDF20/Diesel Ratio
NOx

rﬁ

OPME20/Diesel
B CME20/Diesel

OCME20/PME20 [~~

|

[

——

1

busl

bus2 1d1

1d2

Buses
average

BDF20 0 NOx #Et % %k (%5 tE)
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& HEREBOETE—FRIARRI NOx HEH FHE

Bus 1 Bus 2
KK BKK2 KK BKK2
ETC AC2540 | (Transien (Idle+ BKK4 ETC AC2540 | (Transien (tdle+ BKK4
t Section) Tran?ient t Section) Tran?ient
Section) Section)

Diesel

Average (g/ton/km) 0.76 0.73 0.94 1.04 0.86 0.90 0.80 1.05 1.16 0.89
Std. dev. (g/ton/km) 0.0102 | 0.0009 | 0.0006 | 0.0450 | 0.0089 | 0.0081 | 0.0073 | 0.0105 | 0.0165 | 0.0000
N 2 2 2 3 2 2 2 2 3 2
PME20

Average (g/ton/km) 0.79 0.75 0.97 1.05 0.84 0.94 0.87 1.10 1.21 0.93
Std. dev. (g/ton/km) 0.0203 | 0.0078 | 0.0098 | 0.0078 | 0.0170 | 0.0066 | 0.0042 | 0.0102 | 0.0143 | 0.0238
N 2 2 2 3 2 2 2 2 3 2
CME20

Average (g/ton/km) 0.77 0.74 0.95 1.03 0.83 0.88 0.84 1.06 1.16 0.90
Std. dev. (g/ton/km) 0.0296 | 0.0198 | 0.0076 | 0.0129 | 0.0177 | 0.0213 | 0.0214 | 0.0083 | 0.0098 | 0.0119
N 2 2 2 3 2 2 2 2 3 2

Light Duty Truck 1 Light Duty Truck 2
ECE15 ‘ EUDC ‘ AC2540 ‘ BKK2 ‘ BKK4 | ECEI5 ‘ EUDC ‘ AC2540 ‘ BKK2 ‘ BKK4

Diesel

Average (g/km) 0.45 0.35 0.28 0.54 0.37 0.96 0.60 0.65 1.09 0.65
Std. dev. (g/km) 0.0015 | 0.0084 | 0.0151 | 0.0041 | 0.0003 | 0.0474 | 0.0139 | 0.0047 | 0.0123 | 0.0001
N 2 2 2 3 2 2 2 2 3 2
PME20

Average (g/km) 0.46 0.34 0.28 0.56 0.37 1.01 0.63 0.69 1.13 0.65
Std. dev. (g/km) 0.0276 | 0.0031 | 0.0009 | 0.0187 | 0.0045 | 0.0294 | 0.0284 | 0.0239 | 0.0474 | 0.0119
N 2 2 2 3 2 2 2 2 3 2
CME20

Average (g/km) 0.46 0.35 0.29 0.54 0.37 0.96 0.59 0.66 1.10 0.63
Std. dev. (g/km) 0.0019 | 0.0054 | 0.0099 | 0.0075 | 0.0015 | 0.0371 | 0.0117 | 0.0005 | 0.0268 | 0.0056
N 2 2 2 3 2 2 2 2 3 2

% BDF20 0 NOx HEtH =%k (t#2;mEL)

Busl | Bus2 | LDI Lpp | Buses | LDs
average | average
Average 1.5% 5.3% 0.3% 4.2% 3.4% 2.2%
PME20/Diesel
Std. dev. 2.4% 1.8% 2.1% 2.4% 2.8% 2.9%
Average 0.1% 1.3% 0.6% 0.1% 0.7% 0.3%
CME20/Diesel
Std. dev. 1.9% 2.7% 1.5% 1.6% 2.8% 2.9%
Average -1.4% -3.8% 0.3% -3.9% -2.6% -1.8%
CME20/PME20
Std. dev. 0.8% 1.4% 1.9% 1.4% 1.7% 2.7%
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3. CO (—B&{bixzR)

CO (g/ton/km) Busl CO (g/ton/km) Bus2
ODiesel ODiesel

1.6 OPME20 0.5 OPME20

1.4 OCME20 OCME20

12 0.4

1.0 03

0.8 ===

0.6 -==- 0.2

04 01 TSR

[ETT

0.0 0.0 - -

ETC AC2540  BKK 2 (transient BKK 2 (Idle BKK 4 ETC AC 2540  BKK2 (transient BKK 2 (Idle BKK 4
section) +ransient sectio) section) +transient sectio)
CO (g/km) Light Duty Truck 1 CO (g/km) Light Duty Truck 2
ODiesel

On:
o Diesel EPME20

05 PME20 |— 0.5 BeME20[
OCME20

0.4

0.3

0.2

0.1

0.0

ECE15 EUDC AC 2540 BKK 2 BKK 4 ECEl5 EUDC AC 2540 BKK 2 BKK 4

¥ FHEREMEOETE—FARRA CO HHFRE

BDF20/Diesel Ratio
CcO
30% H
20% OPME20/Diesel o
’ BCME20/Diesel
10% OCME20/PME20 | ___
0% R
-10% e } T
-20%
-30%
busl bus2 1d1 1d2 Buses LDs
average average

BDF20 0 CO HEtH &% (ef#2imLL)
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& HBREmOETE—FRIMRA CO BEHERE

Bus 1 Bus 2
BKK2 BKK2
BKK2 BKK2
(Idle + (Idle +
ETC AC2540 | (Transien BKK4 ETC AC2540 | (Transien BKK4
Transient Transient
t Section) . t Section) .
Section) Section)
Diesel
Average (g/ton/km) 0.89 0.91 1.34 1.41 1.59 0.10 0.11 0.16 0.20 0.18

Std. dev. (g/ton/km) 0.0079 | 0.0517 | 0.0144 | 0.0172 | 0.0634 | 0.0014 | 0.0019 | 0.0006 | 0.0045 | 0.0095

N 2 2 2 3 2 2 2 2 3 2
PME20
Average (g/ton/km) 0.84 1.03 1.23 1.34 1.51 0.10 0.09 0.16 0.20 0.18

Std. dev. (g/ton/km) 0.0335 | 0.0156 | 0.0325 | 0.0439 | 0.0193 | 0.0020 | 0.0013 | 0.0011 | 0.0070 | 0.0032

N 2 2 2 3 2 2 2 2 3 2
CME20
Average (g/ton/km) 0.79 0.91 1.16 1.25 1.35 0.10 0.09 0.15 0.18 0.16

Std. dev. (g/ton/km) 0.0270 | 0.0577 | 0.0527 | 0.0374 | 0.0436 | 0.0056 | 0.0005 | 0.0091 | 0.0098 | 0.0151

N 2 2 2 3 2 2 2 2 3 2
Light Duty Truck 1 Light Duty Truck 2
ECEI5 ‘ EUDC ‘ AC2540 ‘ BKK2 ‘ BKK4 ECEI5 ‘ EUDC ‘ AC2540 ‘ BKK2 ‘ BKK4

Diesel

Average (g/km) 0.25 0.09 0.26 0.28 0.22 0.36 0.16 0.31 0.34 0.27
Std. dev. (g/km) 0.0030 | 0.0013 | 0.0062 | 0.0133 | 0.0018 | 0.0040 | 0.0036 | 0.0219 | 0.0256 | 0.0041
N 2 2 2 3 2 2 2 2 3 2
PME20

Average (g/km) 0.24 0.10 0.21 0.25 0.22 0.36 0.17 0.28 0.33 0.29
Std. dev. (g/km) 0.0148 | 0.0083 | 0.0125 | 0.0175 | 0.0058 | 0.0075 | 0.0003 | 0.0231 | 0.0031 | 0.0002
N 2 2 2 3 2 2 2 2 3 2
CME20

Average (g/km) 0.23 0.09 0.18 0.24 0.17 0.34 0.16 0.26 0.32 0.25
Std. dev. (g/km) 0.0095 | 0.0041 | 0.0038 | 0.0112 | 0.0026 | 0.0001 | 0.0006 | 0.0130 | 0.0047 | 0.0001
N 2 2 2 3 2 2 2 2 3 2

& BDF20 0 CO #EHfRE (% LE)

Busl | Bus2 | LDI Lpp | Buses | LDs
average | average
Average -2.3% -3.1% -6.7% -1.3% -2.7% -4.0%
PME20/Diesel
Std. dev. 8.5% 7.6% 7.6% 6.0% 7.6% 7.1%
Average -10.4% -8.1% -16.0% -8.1% -9.3% -12.1%
CME20/Diesel
Std. dev. 5.9% 6.1% 11.0% 5.4% 7.6% 7.1%
Average -8.2% -4.9% -10.1% -6.9% -6.5% -8.5%
CME20/PME20
Std. dev. 2.6% 5.3% 7.5% 4.4% 4.3% 6.1%
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4.  THC (ix{bKkzR)

THC (g/ton/km) Busl THC (g/ton/km) Bus2
ODiesel
0.20 EIPME20 [ 0.20
OCME20
0.15 0.15
0.10 0.10
0.05 0.05 --r
0.00 0.00
ETC AC2540  BKK 2 (transient BKK2 (Idle BKK 4 ETC AC2540 BKK 2 (transient BKK 2 (Idle
section) +ransient sectio) section) +ransient sectio)
THC (g/km) Light Duty Truck 1 THC (g/km) Light Duty Truck 2
ODiesel
0.06 EPME20 0.06
BCME20
0.04 0.04
0.02 0.02
0.00 0.00
ECEl15 EUDC AC 2540 BKK 2 BKK 4 ECEl15 EUDC AC 2540
v ==+ 4= N N PO
¥ HEREMmOETE—RRIARRI THC B RE
BDF20/Diesel Ratio
THC
40% OPME20/Diesel
BCME20/Diesel
30%
OCME20/PME20
20% [
10%
0% 2% —
-10% 1T
-20% 1 1
-30%
-40%
busl bus2 1d1 1d2 Buses LDs
average average

ODiesel
BPME20 |

BCME20

BKK 4

ODiesel
EPME20

BCME20

BDF20 ® THC #EH {23 et #%imLL)
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& HEBREEOETE—RRIANAI THC B &RE

Bus 1 Bus 2
KK BKK2 KK BKK2
ETC AC2540 | (Transien (Idle+ BKK4 ETC AC2540 | (Transien (tdle+ BKK4
t Section) Tran?ient t Section) Tran?ient
Section) Section)

Diesel

Average (g/ton/km) 0.07 0.05 0.12 0.14 0.06 0.05 0.04 0.07 0.08 0.05
Std. dev. (g/ton/km) 0.0073 | 0.0034 | 0.0007 | 0.0036 | 0.0066 | 0.0032 | 0.0010 | 0.0004 | 0.0025 | 0.0045
N 2 2 2 3 2 2 2 2 3 2
PME20

Average (g/ton/km) 0.07 0.06 0.13 0.15 0.06 0.05 0.03 0.07 0.08 0.04
Std. dev. (g/ton/km) 0.0023 | 0.0035 | 0.0115 | 0.0130 | 0.0057 | 0.0028 | 0.0015 | 0.0006 | 0.0098 | 0.0004
N 2 2 2 3 2 2 2 2 3 2
CME20

Average (g/ton/km) 0.07 0.05 0.11 0.13 0.05 0.05 0.03 0.06 0.08 0.04
Std. dev. (g/ton/km) 0.0032 | 0.0041 | 0.0023 | 0.0050 | 0.0038 | 0.0024 | 0.0012 | 0.0003 | 0.0017 | 0.0012
N 2 2 2 3 2 2 2 2 3 2

Light Duty Truck 1 Light Duty Truck 2
ECE15 ‘ EUDC ‘ AC2540 ‘ BKK2 ‘ BKK4 | ECEI5 ‘ EUDC ‘ AC2540 ‘ BKK2 ‘ BKK4

Diesel

Average (g/km) 0.03 0.01 0.02 0.03 0.02 0.05 0.03 0.03 0.04 0.03
Std. dev. (g/km) 0.0069 | 0.0040 | 0.0026 | 0.0034 | 0.0021 | 0.0024 | 0.0009 | 0.0018 | 0.0036 | 0.0020
N 2 2 2 3 2 2 2 2 3 2
PME20

Average (g/km) 0.03 0.01 0.02 0.03 0.02 0.03 0.02 0.03 0.04 0.03
Std. dev. (g/km) 0.0098 | 0.0027 | 0.0005 | 0.0081 | 0.0024 | 0.0171 | 0.0076 | 0.0005 | 0.0085 | 0.0009
N 2 2 2 3 2 2 2 2 3 2
CME20

Average (g/km) 0.02 0.01 0.01 0.03 0.02 0.05 0.03 0.03 0.04 0.03
Std. dev. (g/km) 0.0015 | 0.0005 | 0.0006 | 0.0026 | 0.0001 | 0.0098 | 0.0075 | 0.0002 | 0.0053 | 0.0010
N 2 2 2 3 2 2 2 2 3 2

% BDF20 0 THC #EH &% (etERihLL)

Busl | Bus2 | LDI Lpp | Buses | LDs
average | average
Average 4.3% -6.5% -2.5% -14.9% -1.1% -8.7%
PME20/Diesel
Std. dev. 13.8% 3.6% 17.1% 9.4% 11.1% 14.5%
Average -7.8% -8.5% -15.0% 1.4% -8.1% -6.8%
CME20/Diesel
Std. dev. 7.2% 4.2% 12.2% 12.2% 5.5% 14.4%
Average -11.0% 2.1% -12.2% 21.4% -6.6% 4.6%
CME20/PME20
Std. dev. 4.8% 3.0% 6.2% 26.5% 6.0% 25.4%
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PM

(RLFIRHE)

PM (g/ton/km) Busl PM (g/ton/km) Bus2
ODiesel DODiesel
0.30 EPME20 — 0.10 OPME20
OCME20 BCME20
0.25 —
0.20
0.15
0.10 -
0.05 - —l_"- .’““- o ”
0.00
ETC AC 2540 BKK2 (transient BKK 2 (Idle BKK 4 ETC AC2540 BKK 2 (transient BKK 2 (Idle BKK 4
section) +transient sectio) section) +ransient sectio)
PM (g/km) Light Duty Truck 1 PM (g/km) Light Duty Truck 2
ODiesel ODiesel
0.10 EPME20 0.10 ——@PME20
OCME20 BCME20
0.08 0.08
0.06 0.06 - i+ —:ll:—
0.04 0.04 - -
0.02 --—-" £3 002 1 [ -
0.00 . 0.00
ECEl15 EUDC AC 2540 BKK 2 BKK 4 ECEl5 EUDC AC 2540 BKK 2 BKK 4
kY =t 4= N [ 37+ PO
¥ HEREMOETE—RAIRER PM B R
BDF20/Diesel Ratio
PM
50% T
1
40° o
% OPME20/Diesel
0 -
30% - OCME20/Diesel
20% --1 OCME20/PME20 [~=
10%
0%
-10%
-20%
-30%
-40%
-50% —~

busl

bus2 1d1 1d2 Buses LDs

average average

BDF20 @ PM HEH &%k (82 5mEL)
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& HBRE@OETE—FRIARE PM BEH &RE

Bus 1 Bus 2
BKK2 BKK2
BKK2 BKK2
(Idle + (Idle +
ETC AC2540 | (Transien BKK4 ETC AC2540 | (Transien BKK4
. Transient . Transient
t Section) . t Section) .
Section) Section)
Diesel
Average (g/ton/km) 0.14 0.17 0.18 0.19 0.29 0.04 0.04 0.07 0.07 0.08
Std. dev. (g/ton/km) 0.0065 - | 0.0027 | 0.0046 | 0.0017 | 0.0071 - | 0.0245 | 0.0240 | 0.0002
N 2 1 2 3 2 2 1 2 3 2
PME20
Average (g/ton/km) 0.13 0.17 0.18 0.18 0.26 0.03 0.06 0.05 0.05 0.06
Std. dev. (g/ton/km) 0.0038 - | 0.0175 | 0.0143 | 0.0004 | 0.0028 - | 0.0151 | 0.0152 | 0.0050
N 2 1 2 3 2 2 1 2 3 2
CME20
Average (g/ton/km) 0.14 0.14 0.16 0.16 0.23 0.02 0.02 0.03 0.03 0.05
Std. dev. (g/ton/km) 0.0243 - | 0.0109 | 0.0108 | 0.0043 | 0.0040 - | 0.0006 | 0.0020 | 0.0057
N 2 1 2 3 2 2 1 2 3 2
Light Duty Truck 1 Light Duty Truck 2
ECEl5 ‘ EUDC ‘ AC2540 ‘ BKK2 ‘ BKK4 ECEl5 ‘ EUDC ‘ AC2540 ‘ BKK2 ‘ BKK4
Diesel
Average (g/km) 0.02 0.01 0.03 0.03 0.03 0.06 0.04 0.07 0.06 0.07
Std. dev. (g/km) 0.0003 | 0.0007 | 0.0045 | 0.0006 | 0.0006 | 0.0014 | 0.0001 | 0.0038 { 0.0020 | 0.0008
N 2 2 2 3 2 2 2 2 3 2
PME20
Average (g/km) 0.02 0.01 0.03 0.02 0.03 0.06 0.04 0.06 0.06 0.07
Std. dev. (g/km) 0.0031 | 0.0006 | 0.0001 | 0.0023 | 0.0014 | 0.0032 | 0.0023 | 0.0088 [ 0.0027 | 0.0005
N 2 2 2 3 2 2 2 2 3 2
CME20
Average (g/km) 0.02 0.01 0.02 0.02 0.02 0.06 0.04 0.06 0.06 0.05
Std. dev. (g/km) 0.0023 | 0.0007 | 0.0003 | 0.0016 | 0.0031 | 0.0077 | 0.0004 | 0.0037 | 0.0364 | 0.0239
N 2 2 2 3 2 2 2 2 3 2
3 BDF20 0 PM i fRE (e #%iH L)
Bus] | Bus2 | LD1 | Lp2 | DBuses | LDs
average | average
Average -3.9% -11.0% -12.0% -7.6% -7.5% -9.8%
PME20/Diesel
Std. dev. 4.7% 35.7% 5.9% 8.8% 24.3% 7.4%
Average -12.0% -45.2% -18.5% -14.9% -28.6% -16.7%
CME20/Diesel
Std. dev. 7.5% 10.1% 9.1% 11.2% 24.3% 7.4%
Average -8.2% -34.0% -7.0% -7.3% -21.1% -71.1%
CME20/PME20
Std. dev. 9.0% 17.6% 12.2% 13.3% 18.9% 12.0%
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Appendix V. PME O T xJLF—I%

1. FH@EAE

PME OAFEIZEBIT DAL — ((LABREHEIR) (28 L TH LD = R/LF—0Dk (NER: Net

Energy Ratio) Z#8E L7z, ;70 AB L OK T a2 R IBIT 5 =RV F—HEEOEEIZH W
IRTA=BITTFROELEFBY & LIz, FFB OINEHEILE, CPO MR, PME A pERh=% O FAR)

787 A =203, BRI AP EORER L [F Uiaz Az,

® ®EITOER

Processes Energy consumptions

Oil palm cultivation : - Fossil fuel consumption for agricultural operations

- Energy consumptions for production of synthetic fertilizer

CPO production - Grid electricity consumption

- Fossil fuel consumption

PME production - Grid electricity consumption

- Energy consumptions for production of methanol that is used for trans-esterification process

Transportation - Fossil fuel consumptions from transportation of FFB and CPO

XPME £E 7Ot RIZIE, CPO OFERTOLREZEL,

£ A S— LS TR F—HBROBEICAN- I/ 54—

Parameter Value Unit
FFB yield 16.7 : tFFB/ha
Net calorific value of petroleum diesel 430  tCOy/GJ
Consumption of petroleum diesel in agricultural operations 0.33 ' IAFFB
Ammonium nitrate 134.6 . kgN/ha/year
Fertilizer use Phosphate rock 73.7 | kgP,Os/ha/year
Potassium chloride 264.3 = kgK,O/ha/year
. N N-fertilizer 57477 MI/kgN
Energy consumptions of fertilizer o e
) P,Os-fertilizer 7.04 MIJ/kgP,0s
productions .. *75
K,O-fertilizer 6.85 MIJ/kgK,O

& CPO £EITHSIIRLF—HRBOREICAWN-EL/ 544

Parameter Value Unit
CO, emission factor of grid electricity 0.5057°% tCO,/MWh
Net calorific value of diesel fuel 43.0™ | GJ/tonne
Grid electricity consumption 1.86 | kWh/tFFB
Diesel consumption 0.62 ;| tFFB
CPO production efficiency 0.168 = tCPO/FFB
Conversion factor 9.9 MIJ/KkWh
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& PME £EICHSIRLF—HBEBOHEICAV=ER/NTA—4

Parameter Value Unit
CO, emission factor of grid electricity 0.5057"% tCO,/MWh
Electricity consumption 144.48 | kWh/tPME
Methanol consumption 0.15  tCH;OH APME
Energy consumptions of methanol production 30 GIACH;OH
PME production efficiency 0.881 | tPME/CPO
Conversion factor 9.9 MIJ/KWh

x EHEITRHOEEICHEIIRILTF—HEEDEEITAN=EL/NTA—S

Parameter Value Unit

FFB transportation - -

Average load of trucks 51 ton

Average distance traveled by trucks for a return trip 50  km

Fuel economy of trucks 1.628°7 | km/l

Net calorific value of diesel fuel 43.0™  Gl/tonne
CPO transportation (Land) - -

Average load of tank trucks 20  ton

Average distance traveled by tank trucks for a return trip 100 | km

Fuel economy of tank trucks 1.628°7 | km/l

CPO transportation (Maritime) -

Net calorific value of fuel oil 404

Fuel consumption from Suratthani to Bangkok (a return trip) 10" ton

Amount of CPO transported in a trip 3,000 ton
PME transportation -

Average load of tank trucks 20 : ton

Average distance traveled by tank trucks for a return trip 100 | km

Fuel economy of tank trucks 1.628°7 | km/l

PME D&\ EIT 38.07 MIKgPME & L7277, F£7-. 142 1.0 ton 0 PME % &3 2 72 I3
7p A A Vo — KA ESEIE I 0.405 ha (=1/(16.7 tFFB/ha/year * 0.168 tCPO/tFFB * 0.881 tPME/tCPO) & L 7=
(3-3-3 M),
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2.  FHER

AR DK RNT A =2 N THK T a® 2B 5 =%V X —{HE & (PMElton 572V ) ZHE L=,
728, PME OAFEIZLE D B O = RV —XBE L T2,

#* PME4£EDRTOLRIZETAIRILE—HES

Energy
Processes consumptions Perce(:)ntages
(GJAPME) C4)

Oil palm cultivation 4.15 33.9%
Agricultural operations - Diesel 0.08 0.7%
Synthetic fertilizer production 4.07 33.3%

CPO production 0.24 2.0%
Diesel 0.12 1.0%
Electricity 0.12 1.0%

PME production 593 48.5%
Electricity 1.43 11.7%
Methanol production 4.50 36.8%

Transportations 1.91 15.6%

Total 12.23 100.0%

3B LU PME OFEEN 38.07 GIAPME & L7722 EvD AT R LF—ZH L THELRD T X
JLX—?dLt (NER: Net Energy Ratio) (%, 3.11 (=38.07/12.23) L REIiLD,

K A THEPES D PME (ICOWTEBEDFTi % L 7= Somporn 5 |%, NER | 2.42 (=38.07/15.75) &
RELTEY, AFREOFERILY bR VIRWVVETH D, 7'rt AICAREORR E i Lz &
A, BEED 7 1 A THI 3.0 GIPME 12 AMZED F VNS WFERTH -T2, 2O AIFZEDORR
THLF—EEEINE L 25T D, T 2T, Somporn 5 Tk, AWFZE L REEC Z A B CA A
=LA CPO ZAFEL, Ny aZ|Zihd 25 2 E2BELTWDHR, XA MEENE /N3y~
KL= —2HN52 L LTS, —F, AR TG LREAEL TWD2D, Z0
L RELRENEL TN D,
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