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<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with JICA. The contents of this
report are based on the information at the time of preparing the report which may differ from current
information due to the changes in the situation, changes in laws, etc. In addition, the information and
comments posted include subjective judgment of the trust corporation. Please be noted that any actions
taken by the users based on the contents of this report shall be done at user’s own risk.

- Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of
such information provided in this report.
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o | BILEMOBESHOEE T, K | ERaRHZ2iORIED 1/4 128 | ETH D,
2 | BRESERFDSBASE LI Blli > | T &, Ao 98%LL ko>
Y| BEWRS 21T 2 & THE | BDF 56058 CTH 5
7 s T H Y. 100pm | (52.5).
1000 u m OFRLRNASBKRD | OZ I, KnICiHE T H =
MRIAWKE ZITRIETE 5, KX =007 BEED
DI,
iR 122 DOFEREI IS U T, % | RUEE M 13 [/e, kol | BATEBOMRELMIE kg
H H~2,000 F/kg WEHED 27 /6 O, | 272D 500~1,000 [, ASEAN
i AR E AN THEEHEED | TlXE7ZHIRA 72200 T, 200
t flits > A 25 MFLHE T BDF | ~400 M/kg % 487E,
ZREIRGETE D,

RIRGTENE © AR IR O — B SR MR TSN L7 < 722 0 BRI 5, BT b SR i

BRICIHRR T RENE M _EA 2 A3 2 2 & TIRIE ToREitz LIF 505 % LTnd,

S AT

4 — BB BDIN I EN S 23 W EE DN < AR T CoOBEME A IXRNELE 725, D
T2 DRI & OIRECTEEN S TAIORMDB LB L 72 5 HEBR L,
5 RS . o TEAEABLOZEMADZ L,

6 o

2HEDACEMNIIE L. TNENDORG N ANE DT L 2 OEM a2 £ L 5 X

o HEAET R U DL LRHBRIRE D, HERT b YU T A LH{EIRE L LD BUGR £




24 HEERFISEYHEHDHNE

LESERER (55 AILE™ A,

N /\

UL B B 2.5 A% BDF O - S
BDF (B) [T DHEMBIFEDBIF () L&
12 U BERA T & FHEAE L,

7% 2.1 ® BDF @MMANZEBWT, AT 7 7 X U BDF 23/3— A4 /L BDF OIKIREENIED
K& a2 ET DR ERBR LIZ, ST 77 XV BDF %2/3— 241 L BDF I[ZIFINL T,
RIS U7 RO EEE S O A B 2 3880 L 72 FE R0 X 2.6 TH D, B 20°CT 100% D/ 8— LA
AJVBDF 72 & A ([EAL) Liad 5, ZIUTIAET 77XV il BDF % 10~30%#N3 5
L, N—=LFA AV BDFIZAE (ER L) TR, LarL, ¥+ /7 (C&fl) BDF #iR
MT2LEETIIEBLIAD S, DL THLHEBT D &= VU BRBEIIEE 2 720,

BEE MRV (RIRFRENMEA B JRHT 77X Uil BDF 2iRAT 25 2 L T, /S—AhA4 A
sV BDF OEEE 23 T3 0 B b, (RIE COWMEMENSGET D2 RN bDd,

X 2.6 [GERT77ZF') BDF OFMEEREME (JICARAEEAMNERE): QLER7IS
X1 BDF EU)F+/5EEFE)BDF %#(0b)/S—LAAJL BDF [Z5&ML.EE 20°CIZL
T-$ER,

(1) (a) 100%, (2) (a)30%+ (b)70%. (3) (a) 20%+(b) 80%. (4) (a) 10%+ (b) 90%.

(5) (b) 100%. (6) (c) 30%+ (b) 0%, FEE.(2)~@) [FELAZNA., (B) & 6) (FB
FELIRD S,

2—2—3 H5 - Hiick T 2R
FERF 1 MR 720D o a B, KRRy Ly O A — R & S A xrF— L 3K
DRLGE - R (FFE 2015-193843)
FFEF 2 0 KR b ABEMEME 2 fET 5720 O )51k (FFE 2014-111531)
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BFF 3 ¢ HRISIE T L L 2T L OBUE IR R OGS S A 7 b (BERTFHS 5486589), AT
RMEEIRIRBUS (UST) OXBC, I, 7 AU A, b A CEBRT L TR
GEES

FiRE 4 7)Y L ORI (558 2013-100489)

BERE S - RIS K OISy & AT B IS O AR ik (5 2017-202707)

Fiar 1 22 DFFEF 4 132 BN E OB & e 2 HIT ORI CTh 203, R AMITEZ E T
RN, FFRF 3R, ZEERYED 5 5 BDF BE OB T 2 AT ORFFE 72 0 | R 4
I3 BDF 8L DBRIZH AT DRIEY 2 R 2 N ORFTF & 725, SR ARIZ OV TIEFR:
75 O EHWTH S,

2—2—4 [EMNOIRGEERE (. 72 La. FEIGIESE)

(1) &JFfim

ERARIZOVTIE, BT E T EFEWBERI R, a =LA ATV v I %
%L G IR T 7T X VIHOREZ A LT-MREZBIE L TWAH L ZATH D, TDAET
LSBT 2B OREZICONTIE, 4 — 20 Tk 5,
(2) BDF

JRET 77 XV MO FEEYE BDF O R5EEEI L/, REMLFRA OWHE TR Tl
U7z, Mo JFUEHH & - 72 LA BDE 13, X b AET, ~Na B OBDE O BRE
IZ B10~B100 ({2 BDF & 10~100%I&5) THJ 40t 25K FH S 4v, BRI & [FIFREE O
ik CHRGE SN TWD, EREYZ 7 o= B0 ZTHNEM TS, B100 OBRELE L TH
AEnTnsd,
(3) BDF #E[E A FE T O EANAl

AREEIE, IR T 77 X U il BDF OfEE2 ST 5 TH LS BRI N®-HTHY |
FIRFEEIT R, 4 — 2 — 3 TRidlT 2@, K7 V7 #ET/S—ALF4 A1 /L BDF
DYERTHH T, 4%, TEMEKRT L AEEEIIFSICH D EEZTND,

2—2—5 [EMNNOHE AR & o e
(1) 4@

KT 77XV b E LR ARIT, 7. AMIfEAE 3 o8 A LI e LA
27V o JBOBBHRTHY . HEROBBEAMREITRRL2ENTBEREZAL, 1. K
BRRFNE R8BS I RS IR & 0 KL FEFFE S FIRE T d 2 mUTHBEAIIER & 5,

(2) HPELELE BDF (1X2.4)

SR C BDF ##5E LTV 2 e b — 2 B IR IRIE CTh Y, Tl D
LT USEREENRE, A BEEYOEN 1/10 VR, v, AT LIZ TR
50%LA T, = @BHETHY | O THEZRNLX—TY U — 272G S BDF OGEET
b5,

(3) MHROEIAI

Z ORIRFEMNE 2 ST 2 IRMANZ TN OO RSN S D, JKHT 77 XU i

@ BDF [HKIRFGEE DD TEWN 2D, 2D X 9 REIFIOREL ET5HDTH D,
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T BDF AL, EEX—RZT0.5~2% HINTH5HLDOT, TD5y, AFNLTAT
V%5 (BDF) DEEN 0.5~2% (K< 725728, BDF Hiks (AATIL 96.5%) %7~ D
NEELL R GENTCL b, KT 77XV BDF ZifT iU, AF /L2755
DEEZTFDLZ L35, TOEEHHATEXH-OEEICHFNC/RD EEZTND,

2—3 REHL - BEfoBRMESH
2—3—1 JKET 77XV Oy
&JEAR<° BDF OSVEIX, FEICHDILET 77 XY OHIM OMEIC bIRIFT 5, A
& B G S 27200 | MO 7T 2 i L, ZFEICRE F1EIC X 2 M EZE
D M fERR LT,
10 AICAF LA T 77 X U R lZ2 KRIFRIZTHORr Lz, £OREE LT T O
S BT o T, GEMIZRIIRE L 2.1 123" T)

TLOIZIER 80% A A D a - LA AT U UVBAEENTEY ., I4 7 FHCHEET
TIXVIMEIFE BRI TH D, ZHITEBL LIS WA, B bEh
LT VEETH B,

A. TR FRIC EEEZ 3 OFT 5720, b THIEMEM: & SR RERE IS
ATNDEMBETh D, —h, 28R LT 5 & fd Tl ZHE S Db S 4,
FEEREINT 5 L, BEALTEY —Ro@my HbEWaE kT2 Z &2k b,

v, ZROORERIE. ZOMIEFRHCESITIE, BATICZER EHEM L2V E S I LTHR
FTOoMENDDZ LERT,

2 —3—2 BDF OREHGT
T EZan—EO TREZEE L, BHHOBMREFICERICEMBLCLL ) 2 ENEE L
B 2T, KFHED CPEMTHD AN 5 U KRFEOERRICBERELREL, 77 A%
AW ERIRE LV THEM LT, ZOMEOANE L BEO S A2 R, O TR
FHLEOBERZWEATO, O DRENEHIET D, FBRELSLVOPHERIZ, KFEOFEEN R
Mo T2l O/NERRLEEE 2 W -AHE LB L. & 3 BoRENHE 21T/ > 72,
(1) 2 1muHE GEBREL L)

AL FEREE TV, SMEFIIRKRFEHE 94 SMRKFNE 1405104 Th
ST, EBNEIZ, UTO3HETHY . EFRFIEO~==27 /v (T4 A5E) Z{EK
LW, WHENEOEMIZ, Bk 2.2 295,

7. M OB ORIE & EEERS RS S o H 5 vE O R

4. BDF O L ER 71k 5
v AR AR O RE 7RO R

ZOWHET, Wil b BDF &R A A ER T 29007 m i & TR %2 | ifHE4A
WICEHAELTHDL ) ZENTE,

(2) % 2 EHE (NUSRIELEE L)
# 1 BWHEDORK TH#IZ, ZINE D5 ERRORIEILE THHE 22 1T 7o & DB 58

T RFEROFUEHH O#FF, JFUEIORF 2> O JEFECIEAIN IS & > Tha 2 o M4 & £ o5y
XA DR 5 % < A TNDOT Tl (Crude oil) ) EFT 5,
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Moo Z Enn, LPB i CHE—, $iE4EE 4 459 5 Makkau Lao fEIZ 1 /) &2 K4E L CIA]
RS E 28 Y C BDF #LE O EEIME 21T o 72, T OFEETITT V0 Y il O HE k5
TITH 2 b L, ANR—=X 3 VRPHE 54 & Makkau Lao th TR 1 4 DFF 6 43
U7z, JFEHIFIR D A A L s3— 20l 100 kg & FEEICHEM LIZIAHT 77 5 Uil 100
kg # W T T o 72, WHERNEOFEMIT, &k 2.3 ITIRFT LT,

SNE ORI, BEEEAH S L AIIERBL L E R ENR S 2 H Y | FER
WCRIBRIC IR o T L IFRECTH o T2,

F 7. MakkauLao #1:> BDF IZfE 2 R < 202, BT b HEIFSeERE 258 < 5k
DHITWeTz®, Z 2 THfFE T, R REREE OREA b HM LcE R & Rt b i
L. BITICOHE Uiz, ZHIEmE D SN & 72 di M 2 572,

(3) %3 [EHE (NVURLEREE L ~L)

PLFD 3 mIZoWTC, HIMEOHHEEZITH Z & & Lz, NEDOFEMIX, B 241
WA LT,

7. REELE L CAFEICBRIILEAR T 77X U E VW5,
A . HyEEA V- BDF 2179,
v, BRI LRTREAFE L, Y ROILKRE TN D,

SIME L, AN—=Xx RFND 44, BITHO 6 HiR1D 14 4, 3 XU Makkau
Lao /6 2 4 TRE20 4 Th o 7o, BATHOA TR OITEHE, AEESSML, A
AN OFFE T Makkau Lao 1 DHIELEE C ¢ [HFRHIAS I HET 5 f'E O BDF 23 8E T &
LZENREN, BOBELELSTHL Y I ENTE,

2—3—3 &@REAROEEEN

& & AR DR PE TR T B 2 Bl TldZe < . AL BDF BIERIEL HEV ED LN
HEE LR CIEH D0, ZEFRERICT 5 2 & TRIROBIENCSCBEHEC /2D, ZD AT,
BIHC IS L7z v AT AT D12, BEASCHIERE NICB W T LRALETH L0, BifE,
JKRT 77 X VKGRI ORI A A L CRIT 2 SR AMDHEL. TE TWRWO T, £72
AN A e AY e MG AYA AN

AR NS AFETIIERAMROTIHIT/ NS 20, BETRMZ PbEh) 2HH L-&R
FRN TR TH O | ARMHEBFE /> TS Z 0D, BEFEOA B A RLE Tlds AREREN
BWEWR D, —H, A TORKIL, LT 7T X U sy DR & 559 IMEE O &
WEBARIZIZ=— AR E, Ko T, Y, DR o2 ORIt A2 /ER L, R
EDOXFEZE LT, Bar ofkrIc RS BRICE D T Z L 2 EF 2 TV D,

2—3—4 HHETORE

BEE DO & HA A B OEHHIRCFFRE AT O s CHIFRICZ2 538 & L TiX, BDF OH#l
REZ LILD, (R £ 23 EOILEE BDF 2 54E L BS 8 (B2 BDF %
5%IEA LT-BRELD &4 573, T4 A121% BDF OWWERKN R0 o272, B5 flih s LT
BN ORBAI SN2 NI AT REZ LT,

BDF HASALIC DWW TR, BRI E Bk - &R (Metrology) % 2018 4= 10 H 25
LR S LR LT-, FE 012 BDF B bEsEESARESNTBY, 7T
ICHIREZR (X 2.7) DNAKREN 60 HEDO AT Y v 7 a XA hEERL TS EZATH-
T7o ZOBEIXIIFAFRET XL X —ER (2011 4F) & 31 ABREIOTES (2016 4F) (TS
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WTEITLTWD DO TH D,

7272, ZAUE B100 ZxRICL TRV, B10, B20 12725 &
ECEENBRR L0, T Emanb b7 v aR
v MIETREAKMICESE LT,

2019 4 2 AICHEE, BHAHrE ik - a8 R 2560 L.
WDz A b EET-,

7. BDFHMEZI ATV v ax ha&T L, ikt

MNEEROERER TR RKOTREEETH D,

1. T FoaMEHLZERBAMLTERY, KL T |
W5, i

. R ERDIFRNE, NR—LFANTET TR, JKRT '§27 Sof 2 CHEt
TRV, METT IRV, VT A CFMRE | o pDR )
HbAD,

T, FAAENTBDF 2+ C&E 28NN L b Milix ¥ A EH2e Eigst
IO X555, ZOHRT, 5%, BT EZaOFETASRENSITHES %
fxbErcedz LML TNWD,

4. BDF [ZFEHEDIC L > THEEN R D Z 0 n, S%ITFEEMED BDF HYE S 1EL
TELHEE L - TND,

LIOOEILAT
LAQ STANDARD

€1
imersyni e wiosny
Fidiuciierinseumyuto
STANDARD BIO DIESEL FOR
HIGH SPEED ENGINES

424392018

nzgorSmeenann o dintulad

wensugaseIT, 0 2018

2—4 FRAXRZRERR~NDEBATEEMSE

2—4—1 EHTF=angd AL BDF IIEMETH L0005, BLko LPB IR Cllik
9% BDF fhE A REMICKET HZ LI D,

2—4—2 E&E7 BDF 53T 4 — B LBEmIIMER R T S 2 LN TE, N ER
DA AR &R DITERIE L D b RGEDRENE S BENFAIRE L D720, BRIXT ¢+ —E/LH
W2 BDF O &k 2T 25 2 L FEE S 72 b,

2 —4—3 JLEHEE BDF 136k BDF EEMT LV b, mAE TIRa A M Thonb, B
O AR RET R L X —HRIE T 5 BDF A pEHEME O HART 1 70 K & 7 V2 720 5 Al REME

DIEVY,

¥E3F ODAEH1t

3—1 ODAZE#DHE

3—1—1 HR-EFE- v 2Mpsk

ODA & LT, ()T =T nEe7R 513 M- SRRE- B0 2{EHFH] OFEMiEHE 2T

W5, METDE K- FEE R AMEFEOBEIIROED TH D,

(1) HAYIE, LPB W THIRBLE BDF Offli 2 325E L, B K7, R EICERELA O
BERZATV, T A AE DAL AREHEER OHEHTHE T L &2, S bIT, (HINfiifE
W HeRAmE LA O ZER L T O RSN & BEREPERTAR o %0 L 2 B s
L. JKR7 77 % U ORI OHELE L T2,
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3—2

(2) F72iE®E)E, BDF fEdkEo—=A, ot — B L@ R amiEFROMELEAL
THUESEREZITV), HEOETE=X U 712X > CBDF WWEOEEMEAFFE L T K&
DIREN I T 5, TDOHHRARMEZDOIGES, AMUHE, Bt I F—0FEhE %17
W, By 2 —s3— bk (C/P) 1XIhNIE - BDF ORI AT TR & O BDF flid, &)@ Al iE
SO HA 2 EFHES) & AHE A48 U CEET 5,

3—1—2 BEff ODA $3 L DTN

£ 1.1 ICHBIT7-BH 9 5 ODA FHEDO T T UL F ORI 2R 2 KT T L HZET D,

(1) FreirlRE2 ARMAEEL & REDD 77 AR F¥#

BT ETaDFRICIVILET 77X Y NBEMOBEERAE LTIERL, BROAE

g Rz e iU,

H RO EEINHNC b & 53 2720, BERBIMOFiHE Al 72 AR E

& REDD 77 AFEEDM G ZHEIZ/R V15D,
(2) B F ¥ o R"2AAENSRE T A2/ F 72— 2

NANET 4 =B P TR E T %, BDF OIRAEN & 213,

/N AR IR

RITHE D B E B OIH & P 2 ORKIGLRIFAME OB T, BREEICHRLS LW
SR B DOHEE & 72 D

ODA ZHDAFE

JIKRT 77 % U+ % 5Bk & 9% BDF 55 O RS - IRFEFH K10 723 Jo - FERE - B0 AL
DHFIT, UTFZHELTWD,

3—2—1

PDM (Project Design Matrix)

WK FERE BV R AL CHAEMET S PDM XK 3.1 DY TH 5,

% 3.1 PDM
NWT RN —V BT JRRT 77X ) OofF2FEEE LT, B3R TEME 7 BDF %
a6 - HBET DN E TIAE L, FOEBEOBRIMEEHE & AWRENZES b 2 Hili ik 253 5,
| FLT. ERboHEToER LFEETO BDF OF|HIERE RS Z LT, FFAEDA
A FBREHEE R O ERMEET LD 1 2L T 5,
R IEE) -
R 1 158 1-1 : TSR OFRE 217>, C/P 3§ & BDF D43 HrHiff %35

C/P THDHAN—=XF
R¥D3MAE - BDF D43 #1

BT Dhisk 2 Bl %,

15E) 1-2 : BDF OfEEEORG . El, ROE AT 2170, Wl

Heffi, % & 0 BDF #30> | (2847 L7 BDF o> i TSP % FiET 5,

S PREBANEBF L. | 150 1-3 - SRABROERABAT X B & 5 I #3235,
— B O R A 7 EE) 1-4 : AARANEZOIRIER L OARMAHEIZ L0 . BBERE IR,
BDF O/ TE %, & | BDF 0474 & 0 BDF Wit & & B Akl ER OB #5447 .,
ST, BRARORY | 758 1-5 : Wi, BDF /4Ti%d L OV BDF R, &8 i f R B
EROBMEENT 2. | 328~ =2 TV EERT 5,

WR 2 EE) 21 WA E= 5 Y 2 ZICHEARRO, KT 7 7% ) T

PEE 3k [E o ik i) T
BDF Z{&H L7 ETE
=4 7&@ELT, ®

& AF L., BDF fiEZEFET 5,

{58 2-2 : HRERGE L7 BDF &, BUHARIBE B0 K O 48 5k o> Hafl]
(AR 1 AR LT A ETTHIEE 50 T km FREA FAFEICL T
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MERE O B & LT |ETLHETAREREEZE=4Y 27 LT, BDF WEDZ 2%
BDF OARNMENFEIEE | 3892 2 & TE O MEEEE 2 HEtE+ 5,
L. BDF O K23 HidE = | 158) 2-3 : B¢ BDF G FSERB L OVEITE=F Y U 7 OREIZD

o, WT, N7 by PO I T —F 2 EE R TITV, = Fa—
P—DOARZP I D K O 7 BDF 0% KEFEE 2 HEET 5,
A 3 G 3-1: FliFoftis (REski, [EE. /). BDF & @&EAROIR

BHIANY 2 —F = — 20 | 5ER, AR ORR P AR T 5,
FEIFIS LT ERDTE= | 158 3-2 . ©VRAS— b F—OHEHM ., BEHDEREL, HEOH
IOFEEFHBEPKREIN | FITOWTHRERBY OF T2 g 2 VT,

%o TE®) 3-3 : BUMBUNT, RATB O, N Y 2 —F = — 2 OfESEME,
BRSO/, BLOE PR 28— M F—0DHEN &2 R A I HEE
T %,
3—2—2 ¥A
(1) HAp

7. BDF il E o —ds L OV tkas — X &2 8 A 2,
B WIEHE CILSSHE 500 kg/[Al & LT =28, B C/P LW R RE X5 L4
WIDSHWEFRTN B - 7272, BUOSHE 100 ke/[a] &35,

RIS/ B EIE IS VIDRDDZ Y2 B - Y ¥ &) 1] BLIRIE
(100L)
bd%Z: DLt ok == ke
_ b g
e T =1 || T W
[] ' =[]
bl e M .% m 1 .E
A
B BEE
Mg E MIEE
%EDXQ ET*D><]
HeKLEBFEA
4,\"@ 4,\"@ \‘
X X
—
X=(P) ~@¥® X=(P)
!
¥ 32 ® *
X
o BDFA> Y
* |
Ty Hekn g~

X 3.1 BDF &EEEDHKRETE (JICA HEFHEM)

IRERT 77XV EEARIT Makkau Lao #E&0 B AT 5,
BDF fligdkE —= . RNy FKST, ﬁﬁ@ﬁl%@iﬁ%ﬁ(ﬁﬂmlmw%ﬂ@
TEHOREET D), X 3.1 ITHEIRSER X & | [X] 3.2 I [FHE O SE LIS E & v,

8 N FI : batch, 1 DD FE ERF TN DD R B AT H HR, HHIT 2 01% g
=

3
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IINTHERE . EERIAZ v~ /77 (HPLCY., HEA AREHEE: L,
SREAMREROME . AD=DAHEE, TUXNFy NS L— e L,
HEIND MBI AR 32 1TRT,

A. BHRAFMZEOJRIE &, Bl LUK
T OWHES OB,

7.7 4 —E/)LEMEZ BDF & HW\COEST
E=H Y T EATO HEIZIIE Yy 7T
NIy BTy RNR L
PEBERMA L, P AR EEZIT O,

T, ERITHEIR R T Ly Mg EYED
B, EXF—0BE, ~AAT 47
DR EFERRIIZAT 9 o

B 3.2 KBRFFIILKZIHSHEEL D BDF &/
EEE (RIGHE 1000) (JICA FAEMERL)

®32 BR-F ESRRAEEBETRELGILOIHRE

FM
M3 2 % Bd)
BDF m&lE, kI 1002,
1 BDF & EXE CAEMIIEET (BBRKIZKDARET D), 22,000
R EMBDAVIITEET
9 EERAEIOTRT ST | FEFHD mono-, di-, tri-glycerides 058z E A 3500
/HPLC—RID BOEENH: A— U T5— ’
. . GC-8AP 247 HB7045< D&, GC-8AI
3 | ARVARKIST AT FASF I BEHR. KEHR 3,000
4 | H—I-Tavv—ikDEt BIEERF:0.1~999.9999mg H20 700
____________ e | AMThLEEE RFULRARGE. FOAL
= ﬂ'_ =] 1] > ~
5 ﬁEEEﬁ(DK{/\HHVE%) #“y"jl/_l“t;g 260
6 BEA RBIEREE R 02, CO,NO, HC, HFHRBE. 2 & 300
ast 29,760

(2) By z—s—1F (C/P) Al
7. BETDHCP
ENLAN—X 7+ R (LPB JRIZFTTE) Faculty of Agriculture and

Forest Resources, Souphanouvong University

O @ik v~ 777 (HPLC) : REOBEMER TR EICE>TMELTH T 2%
Wi S, TR Z [EEH R OB EVE & O AAER (WA, 7B, A A 55, Y XPERRZR
&) OFEZFM L TEMERIZ 2 EE L THRIET 2 98 5k
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1.

3—2—3

(LPB IR = b —F5 LI 13508k - Bfv B ES 23 72 < | [RIRS2723 LPB B CHE
—DHATBHFEE L 725 ,)

C/P DE|

AR DM ) 72 NbF & ST 2424k U, BDF SUE Dk o OV @ A i O VR 1

ZIEEHEE) E HE 2w U CEET 5,
© ONTEEE OBE, O/ ROMNT LR EET D,

i L7 BDF OETE =X U > Z\CHE Rl O Tz 35,

W AT B e I S —EOTEBEIC N T, BRI 5,
7. NEOEE, BHAOAMHEE, Gl %
% OREFFE BIRHNZ DWT, RPORT I ORI & i L7z,
ANEOEE L +H#h - 27 TEIFITOWTIE, BRI 5,
EHAREEIZOW T, BHRERO THE2HE TR, BAEN2 TRIEEIC

it

HETAH M - 7 T3, ODA i

DONTIE, ERERFHR DD, BRI TIIARER & ) L CRs E R i
FTLTHRERETD &L BT, ANBELETR D AND =DM~ H3E

DREELTWD,

S it 1A il

BT ETaB LOCIBAM, C/P, £ OMBUFBIFRIERE, TR, MfRH . BE. ©

T\/\‘*X/\OFA }\ﬁ—%\

JICA %5 % 5 & 1= FEh AR X % [X] 3.3 12/~

B, BV RAN— b — @m0 Makkau Lao #Hi%, JAIRT 77X U E -3 B L
HEEMM ORI NI+ 5 TETH S,

-

N

W

ALAR, 3EER, T4
SRILER. ERARED

ININ—V BT,

JICA

RIN—RX )+ KR
(B9 —18—hF)

N

(=t H

Makkau Laott
(FEFDREIRELE)

__________________________

St

-

_____________________________

FRORERETI/R
GRE. & R)

BB TH /AT —
(BfiriEE)

B HIL (BifitEH)

_______________________________

3.3 ERXR-FIL-EDRREBXDOBEET S EHEMAGIR
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3—2—4 EEhEE

- MEETR

FheHAMIX, 2019412 H~2022 43 H Q44 » H) =ET 5,
(1) BDF OfiE & WE 30T

7. BUOELEE ORE A BT 50 B R,

A. 1 H 12Ny FRLETBDF IR K 95 O/H, #4750 0 (=4t), ZHIUIFET 14.6t, Ff

MHHEIFE C 14.6 ha (ZFHYS 35,

V. B AT O,

. i L7 BDF IZHEETE=4 U ZICFIHAT %,

. FKEIZ 150 o/H ., PEkE D[RS,
(2) &REAROFME SO R

7. G, FERED B 2R 2 ERT 5,
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B TR e BDF SLEE T O BN TE 5,

(2) HEEETE=4Y 712k - T BDF OZEMNEEANCIEH S, BDF ASHmRE &
LT LPB RCER I, TAARATHEREDO NS FREEET VIR D, ZHULT A ADTH
AETFTRE= XL X —BERE (2011 ) 128\ T, Bl L LT BDF E KIERDOFLRET
VT B,

(3) BEICHEMR SNV TWDIRIRT 77 F U 25, RRFEHICARTEMN N S D BN TR, BH
o TA BT 4 TRD DL LT, (EEEAORKRFEN 26 HBFED 1 212725, 2
ML T A A B O BRARERNE 2020 (2005 4F) OHERE BT,

(4) A= 75 » KPLE WS BDF BUEFAT RS, 7oL mfHIcEbL 2 &
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TRZONiE DYEFE. AN OB RNK S v, Hilik- [EORRERRIZED Y | [ RFZOEISBE
FHE] OFEBUER D,

EDr AR TREE
ElgoTWSCE

A

ECHADREAH

OR/NKZEZEFIMNZBDF®D

’_} ODAD X % L* Jﬂ
ORNKZPIERPHE M

%4%

4—1

- EEHORERNTLRDIEE,

OLPBE T, Makkau Lao WEERBLGENTOKS |\ | ERE EEGRNS
L DBDFELEREHAMELY, | NOFEIL T B, BDF iR DR E L =
OLPBET.BDFRE®D OMakkau Laott [ZHHEIZ T3,
SRR ALY FOTHERENNA R LT D, OMakkau Laott D EE#E S
JULT., REDBDFEH
OLPBR . BDFIZE{ OFTE=RULIEEE (ERICRETED, |
BRHELTORAMIEL, Z D HIAHITITLY. BDF
MORFRIENSh T | (| DTUFI—H—ICEmK O—#2EMGSTHB5, B10
LY, HELTRMSN. ERD HER5ESH ., BDF# MDA
HEMNTED, DHZEETES,
OBLERTISFViMDEE
HEENL-EERBRH ORMMEBREELRT O£EAMTCEREZE
FIETETELY, TS5X)HDEEEENL DEEMNTES,
=HLWEBRBHNTES, OREFEA=DIKX B
. FEDOLET I SXVIEMHR
BEROXMZEIEX,
25 - Makkau Laott TN TS5 k&,
e | TR

312 ECRARERIZHITSH ODA ZE D W E M (JICA SAERER)

AN

E o AEREETE

ESRRAEMSTEOBE

BV A OME A 4.1
WZRd, R TE =T AT
7X/3— 1712 Makkau Lao fE: & @
Bt AL L, Makkau Lao
FDBER A 2 15 L C AR Y
o 2 AZPE LIRE T 5 3HHE T H
%o (KT F == 3HhE L iRFED
— Bz ONWTHY T 5,

H3% 7= BDF |X Makkau Lao
fOH Y VAL R TERNRK
L, @RARIIZ A AENT
FBLR CIEHSE N R &
O, ¥HEIFEHET 77XV o
Rt 2 A0 U CREBR B R A i &
LTHARTHTET D,

EYRADE— Fv v 7L,
42 ODTFRTITO,

#FFEILI

J
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(BTSRRI |
¥

=R

ik

| BEFISXUET
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Fre4t

-EFOBA
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- EERATADEE
-BDFO&EE
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2019 - 2021 2022 - 2024 2025 =
ODAE K i T’-'é-ﬁ%\%%‘ft'&gﬂ P E 2k Stage2
—/ X ] < 7
# EREARETE # Makkau Laott EEFH 4 || # ZEREREDITZOER.
- W2yt T R AL T ETOE || BE
[2&->THEFDE DEEHE CHITE Y # BDFD R ERI A : B5.
ERRE R B B i & # IR DMakkau Laott & B10. F&MFIDERSE,
HRELE HIETBDFZ G- BE || # EBRRABOTHIBIEX
# EREE BIZAFETEDHEISKY || # SFHRD s~ DHE KR
- EFEZAYVY =EE
- B En DS # ZTOEICHRRIT)RIDER
(IRih, BA) BERYLENS, DEEH
# EEFOmAK BEREEREDHD
#3<Y # EERRABMOBEEDHEGR
# R/IN—X) 4> REDBDF
DHEENDREL
RIN—XH 4> Makkau Lao%t
K= (Makkau Makkau Lao%t (RIN—XIAVKEFD
Laott 1% A1) (RIS—RXIAV KEZDHAH) %A

K42 ECHRREEOO—K<wv 7 (JICA AEMAER)

4—2 ThigHHm
(BR) T F = 2 oA E WA CIRGEER D 22 OEELHI, LT ORI A H 5720 Th 5,
I EEEFEA /) X—=a ) ELTOIREDE ST Lol

4—2-1 &FEAR
(1) <&@ 5 O Rk
BRTF == 380), ERARTTEIZ OV TRO L5 IZEM L T,
HADHGZIIRE WA, REEOLMALKREAERDETTH Y | o, KEED B
HEEEROBRBY ZFNTND 20, BAREERE,
—H T LD EROOH Bk EEOHSI, BIROSAINTID AR b OB
I ETHERMBAICH D, TNTH, ELHGERED/ NSV, REROSATREET
HY. BRTEZIOL) RHF/MEENRBATE DHREMEDRmWCD, 74 ABETT.
FADERHSDH DX T LA THRIET HZ L AFTHE L TV,
LonL, EBRCHEREZIT) & UUTO X I ITH 72k 20 | HRFEHRIE O 5,
ELAEZTHZ LI,
(2) M5O
7. R EFAToNgGE
RS LAOEFAMOTHBIL, K6 Tt LHEE S, SBRILABEMICH D,
NFLDN A ZRR L RFEARZE 3 AL L BRRPERTICE 7 ) v 72 F i L, LT
DFIRZFFT=,
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RN FATEEBAOBROARIIRY e =1 o8ER L < Pb (81) FERH L
THY ., I <AL AIUE T 1.25~1.50USD/kg Th 5, S HITAERED
RIS IEN D728, Ca/Zn (FL 7 L/HEEN) AR, Sn (8) B bW LI
HRA R 2 (e & RN D LI D, X BT AW T Pb A2y D Ca/Zn
~OBATHEN TV ARREIL, LFO#Ey Th o,

(7) A& ASEVY, Ca/Zn f7lRI% 2 USD/kg, Sn Wi # b & filkix 6 USD/kg, X
bfbfiﬁgibﬁ%ﬁ%%ﬁﬁéﬂfwéo

(1) RVEfE=1rOEESCHMIZL > T, WINEREb->TLE D,

(7)%ﬁ@ﬁ#ﬁﬁﬁtffﬁ<\ﬁm$%9ﬁ<fﬁﬁo

() RUEALE = VTR 2 BAROEEIHE L TEbR Ve B3
WRFEDNEHE LU,

TENEOFEMIL, R 4.1 1T/ T 5,

BT Fzaid, XN T ATREICEER Pb 2 LR AmE 7T 5o
D7 < BARTS L0 &k LWV S & BT LW IREOSB A A IR Ahd
FEAERGNRA L TWRWD, T CICHIBICB AT 2 OIXREE R 2 & 35050
S T&ET,

A . R CRER R TS O B

NN FATEREEZIT T, BRENTIARY 77 X U iz Hui-&Eam ot

WZBLZE b OBE OB AR T, FMEE L, ENORRAERA — T —F 7213
ﬂw%%f 342 10 ARICEFRIZCCe T Y v 7 &24T o702, TOREE, BAENTH
B B 58813, MEESE AR E LT, MIMIEED & - THUC I 22 BLE,
k¢&%k@%§ﬂ§#oko%of\@ﬁ%ﬁﬁm#\%%@#6%ﬁ%fﬁé®
MRV, MERSOERHEIC G DY TERIEEZ BT T 2 BER H 0 | HIBAREHE
M BARHIZ @of%t&wzéoﬁ% . BB42 & LTIRA LT,

A E O T, iﬁﬁmﬁﬁ_ﬁﬂﬁé R T 77X Y s ORI A TE D
FTHRIBIE DO O W= iR 2 A EED LZLERNH Y . TOEAENR=— XN A %
T&Eo XM T AICLIRE b O AARPEAFLITIT T M TE TWRWED, ()T
Fr I EROFEATHESL 2 R AI/FER L, SROBEICT e —F 32550 T
T CIZED TV D,

U, &R S O Rr R ME

& JBATROMFE 2340 ~2,000 F/kg & R EOOIE, Sk B O BEEE - |
Lo THELE INDIERAMONE HERENSEZRVEBERILELTCWDEINETHD, o
T, FHOBEZFET 2 IR OFIERLETH D,

(7)G%Tim:ffﬁ777%)@%E@%ﬁ%@#btﬁﬁ b ERT 5,

(1) B ZEEICEE R L, MRERBR LM EZ LT 5 9,

(7)) AME5IC %u%%oﬁg_omf\ﬁmi%fﬁﬁﬁﬁﬁﬁ%énéiﬁ\

mAERT D,
— I, WSO B RAEFE T, AFEARRICE DS Z L IXAARTOERTEI 12
FPITEARAMICR LT, ER(T) &(f) DFIEEZER, NN FLATHT(Y) %
?9 ZETEHTWVD,
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4—2—2 BDF
HARTIL, PEBEALBEEZE L L CHERMMMN S BDF #IERTHON TV A, LD
B kD BDF IZOWTIEBREAN A DRV LT, mEMNMRIEFE LRV, T4 A TIE, [
EOBEIC LY, FHEGRAFE L 95 BDF OSSN FEET 5 2 & 225, BDF ZFEENT
7T 52 L 23 E L TWD, BRI, BS #EHZ . pE3E S— b —1{8df © Makkau Lao
HEREEST DT Y AKX RTHRIET 5,
Z A A® BDF OHGHMAIL, SRR TRI27T Tt EHEE LT 5, [RIE O &3
EECH D 2 Enn, oA MIKGESIC S BDF OHEZ2 R 25 Th 5,
(1) AMBARFESEOT A A (FETAREARD)
7. AWM (YU Bl L) AR T A EEICIE, 3FEEOT AU AN
B TABUA VITAMBGEA ORI RREET ], 747 X 21X TEMMIC
Bt L TR T D584, T4 2 A 3 1% BDF k2 lE LIRAEIMZ IR T 5 2
& SR Lo i S ol A - Bk FE S
A. FIAEBLALITIT264E, T4 B R 2DARTEEEN 1, T4 & % 3D
ANRFZEEN 24EHD, AVY—IZTA B A1IDEI64THY, TDHH, K
F2tx 7 A2 AaMAttE FAERORMEES 2 XA FL—F (PTT) @ 2tk
Thd, £z, 74 A3D2021E, H D /3— b —FE4f > Makkau Lao £
L. A BERDNN—=IHA NN A TND,
V. A AEBFIE, 26 tHITEY B R D20, Jnie ) 2tkE 6 LK HEMETH
Ry
(2) AMmoyEsE (6 LA ENTREE)
2017 FOEREOAMELY &R EEIRMAER 432 OF 4.1 127, A H
(X 1,075,132k0T, 9 HAH VU U AX 2 RIZEIS VD EIE 844,900ke, Y U v AX
VRT3 FEOAMBME BRSNS, I BT 4 —BIE 72.5% EFEFITEWE
ATHD, HEE43b DFE 4212V ) v AX Y R RS, 2FEIC 1,718 8 H 1 |
DT RN =RITIT 8 BFCTARE 17 RFDOE THRE TH L,
(3) Hjlifk (AILFEEERE QER)
HLW SRS O 2 E S 2 WA E 43¢ 0F 43 1281, REO 4 s (RESHHFE L b
T 7)) OEFIT465,776 EHV . Y BT 4 —BVBREIE By I T v T N T
7.7 BTy FH T v (ONR) OFHT 342,051 BIC/2 D 4 HHED
734%% 50, mWEIETH D, EIEHTIIALT U=V BITRE 4 FH E 20,
WATEEE 43d DFE 44 1TV T 3=V BOERERZR~T, FEC, T0—8L
PREFOM N2\ 4 HREDOFHE 13,153 B T4 ERHED 78.0% % 5D 5,
PLENS W7 o= B X BIZRETATHEMIZBIT DT  — BV OFTFERN

AN

(4) HV VYo AX L RRRED=—X LRE
LPB Dk D 3 JEaf (K 43) I TV o 7 &2 fTo 7, 85 Et— T 4 A~k o4,
NRbhoR_ M Fath, BEOZ A ra bL— R, [JEENSUUTFORIEZERH -7,
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« HIRFEEIX 40 T~200 F ¢ (96 70~
80% 3T 4 —E L),
2RI ORI (N T v 7 NR%E)
WV T NN — TN~ D ATUAER B
Elpoll=d, FNONTHNOBEFEDT VY
VAR RIINEBLFEL RS RV T 4 — 8
JVERFE B3R LTz,
ST V) U ARE L RO JEEIEEE 2
TImY WS & e v | e EIEw. Eo>T  F e e
BURF DS G SE IR 2 A0 L BT EL I S (X BE ® 4.3 LPB fid2A4XbOL—F®D
(EIE & Tkm B0 72 72 GS
 lFS T BO IR Z L 2Rk D HI LA
b \H., B DM O@EEND D, Lo CTESEOMKEHIE | ks
DFHAY v bR 2ol
« [BDF [Z%1-> T\ 552 ] OREIVZ, MakkauLao ££72% BDF Z1E-> T\ 5 Z & 134
STWDHR, WFNoJE& b #H2M5 BDF 2F]H3 54E7~1372\, BDF &9 D
HHEBEO XS ZemErr Ui i3, BRAR LR 7O D AT OREHN
ARETHD LTS
< BT OEWERORE . OO BBERGESERE THLZLE, I=v—
b 7=, HE SR L —Y ATM E %20 LEAREZ{T> T\ 5, (XA Xh
ok L— NH)
L%@*k#% WHETH Y VU AZ Y RORWPELEDLY L, @S58 2 KT 57
WZBUN AR 28 L7 7o oD, AR 2 R56 T 5 720 TIHRETICER D I WS
@ofwékﬁﬁéMé F 72 BDF OFB8FNIEZE 72K, [EfE7: BDF O#RE & 2 %
JEECHEE (HFTAE) ICMm-TH 59 2 &2, BDF HRICE > CITIEFICHEE R - &
e R AW
4 —2 — 3 BDF %[E Sk T
N~Aﬁ4wmmﬁﬁﬁﬁl¢m¢é®i%i%%ﬁ%f?%éﬂ%m%ﬁ%ﬁﬁm%
N AHHEIX, X — A A L BDF ICHEE AR TAIZIRAG T2 2 LI EIC D & & 2T
5o
Bt LPB i Cl, RIKEIED 20CLL T ORI D 11 A~3 A TS5 » Afl®H L | 12
HA~1 AIZIZ 14 CE TN D, RIS RARKIRA 20CA FIZZR D - -7 7 DF
EA TR, «%%AmA/4m &4@%:/74m AV RO=a—F7Y—1fi, arh
Zifilg 8% x5, £ilo, LPBICIEWHEOFREMGE T ORMT TiX, —#418 L THIK
K2 200C % TRl %,
7 VT il T D BDF FUEHIA A L3 — AMSCERHA R TH H 72D, M2 gitkn
& H M TIZIEIRT 7 F % U BDF ORMFS O GMET/ NS <IFTRnEZ 2T,
4—2—4 BEFOALAovUyT 4T
(1) Bxe TV 7
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BReT Vo7& 2R TEM Lz, SBT3
T RN —= NG EIC 10km I E Fo7-k
FURDR A TR EF 2P THY, =
NENRE 5 ATO0F 10 4 Th D, A
WZdhT > Tk, ROBEMEGEE IRE =
VRN EEITOW S E 1S TIT o 12,

7V TRIGEINIISRT 77 X VMR EAT
STWVHRRTHD (K44), KFEORRIFE | e ~1
e b vERra e BRMEMICHE L TB 414 BRTEDLEETISEY
D . B 2010 4ELIEIC, SR> Makkau Lao t: | DFF (2018 £ 9 A)

DR » TR T 77 X VKR E BT,
MR FEIE 0.5~1.0ha, A%$KI% 400 A/ha TH Y | FEIH 3~4 FH THEFE LR 7 ILHEN
AIHE, FEFUCHERIT 500 ~1,000 kg/ha EIEHONTEY . HHIZIEC X - TUUEE R
BiebrXHrThs,

(2) IRADA T 4 7 DAHEN:

2017 F-OFE1-EVVELY ik 23 2,000LAK/kg (=0.23USD/kg) Thol=mnb, F1~2F
Ji LAK (=120~240USD) DUXAIZ2 5, BFEOFIIT, BCOHE T 2.5~10 55 LAK
(=290~1,200USD) DXL 5 Tholehb, KT 77X VORISR K
I Thote, LnL, A7y A e THEOHERTIE, RO 124 5D 5 6, 30 fitHr 23
WEFZTH 7228, BEX 10 IS L, b F v A o F GiEfEY) ([2iEL Ty
Do WF XA FOTH, BARELTZY OEWVEIY A E NS LUy,

BRe T U o TRENFOFEMIL, Bk 4.4 IR LT,

4—2—5 @AM

FEER AN BDF O FEFERR AT o 72 L D REHF TS (K1 —4 (2)) 2, £h
PISMINE R0 T 4 AGARORH BDF #2177 > TV D IEHRILAR W,

B CH A BERRDA A N/3— 54473 BDF 28EL, ¢ TICBS ICLTHEALTNS
EDIEREGT T2, B EEOHF 2T 7 Y » VB EIT -7, %143 Lao Agro Tech
tHTHY ., LLFOMREET-,

DATIE 2008 FEITERNL LTo, S IEARILBIAE 1,600 ha T, BDF B & >0 F 1k, 74 A
B A5 BDF BURNHERER S 772, 2012 4412 BDF LA H i, &7 A2 X
TRV —FLILE NS, IR T A B A2 TANLEEE L T\%, BDF IZHATBS I
BALTIRGE LTV, B OfIERT 700,000 ¢, H THh o, BS 1IX LEFTHEREDOT
TR E TR D 2 BT L2 W i1 LT o+ — B o i 2> 5 300 LAK (0.04USD)
LM (10 H7-0) THRFEL TV D,

FIETIE BDF fi¥HIE AR SN TN Enb, LI5S E W) L0 1
HLTITAABUICE E 2T, BUEOEESCTHHOIERICORT L FBEHTHL LEX
b, ZOEOERZHHIT- CTE iz, FAENFOFEMIL, BIROER 4512/ LT,
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4—3 NYya—FI—Y
AR CTHEET BT, iEE@ RA FF 4 —E e (BDF) 35 X 0O BDF #INAITH
Do ZOBEEFBZBRIEST LICHET D L, EToREWMME GRE) . 2 >RGO ERR
i (i) kiUﬁ%%@lW%m@ﬁ{%mm e (R9E) Th D, BIEHETE X HZ DY
a—Fx—rhRTEH45 DB THD,

E BR5T [
e R B IREE 4 ZE
“’?r il HEFNE Jb?,ﬂiﬂ—./!m ﬂ!’.!u:
e e \L HIVURAUE | gl #H
— \’ W5E
| RE7ISX)EF | Makkau Lao (GS) B
= B mokiawoott. || 3
ﬂaﬂgﬁl w# | | HE At.BH ]
# Mn&LJi;EE__
% £ L ; % A
£} GS &
-| BOFE&#iH | — — L2 #
i 0

&
Jb?/:b(—/ﬁﬁﬂ § g : —
i it )
D, (3 E [T anaw cranw
T - > S S ot o Ry Rl
HESREERER [E%@E} 4 ’ - )
RalE NG B&E
| REGE-FE | (eRz | 27 Iomm. TaREmIA |
N
RIS—RY Ak [ & oot | | ot |

5%
4.5 NJa—Fz—> (JICA AEFERK)

4—3—1 JRERT7T 77XV TORENML
ZE LT ORENRFIRE L R olc e LT, TOHRITHKR DX v ZITRDHDIX, KE2FE
TOMBTH D, BHBREOER O 7Y 7 TiE, UTOFREZE TN,
7. WA T 1980 AR HAEAR E 4L, 6,000~7,000 ha &5 &bl b,
A . BEDREAREHERFIRL TN D,
V. BEEVPHEOWNHEITATV., REEFICR DAL, EZEVNIUET D,
Lth. B ORITE BIECRE MM DOIERE2% 2 % EC, BUROMARROHEFE, /5400 1
FRE, BRI ->TOA BT 4 7L T, ARG RE2HED Z EIINEATH D,
ZD LT, BEPINHE LT-FE T OREMZEILS AT MW TEH, 2 A MERBOBLED
Y VR AT
(1) fpkRRfED
£9, ERARHEFE O 6,000~7,000 ha DIRHLE LPB FREZAE Tl L=, &k} 4.6a
1% LPB WL EME T AT L72 2009~2012 FED LT 77 ¥ VAEN ‘R TH 5, R T
7,421 ha, AR 2 AR, BIMUIZEZFIL 8,012 #HHCH KA TS, HHEVDIE
LPB ESORBED L T o F = VR E DR — A BETH D, T DA O IEME S & 1
BT H T EITTERVN,LPB ROBEEOH /T T U 7 L7okER, HRF, R’28 2010
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~15 EOHIBHEILD 5 HEFEO 1 5& L TAMICRAMICHE L= L5 Th 5D,
Bl Z0E, WREAREOBES 2015 F12H 58 I F—TRE LI EREREEER T (B
Bhd.6b), F—7 T L XORMERI UL, LEEWME LTIRRT 77 X U bk a H#E
T D72 ODET INVHILORECHER~DA 2T 4 T A< L T
T2 Enbbbnd,

BEF4.6b TOERND | BE 1 #HH- D OMMEFEIX 0.93ha TH Y | JREP RO
WFR Lo TONRRBRE: CTH D, FERIZY 72 - Tid., Makkau Lao fLASNFE S 7= FE 1
% 2,000 LAK/kg (=0.23USD/kg) THEA T DAEAMEK & HffsE L T,

R IX., Makkau Lao fEAFEFOBEWELY 2+ Lo loiz®, Rz 5 bt
TWVWHREENPHTED | EARMADERER, IRIE L TWDREZOHMABEL TNDH D
EThHD,

BRI, FEFOE VWY IE Makkau Lao O A TH D70, RO THEICE T
Uo7 LTfER, BURTIE, 28005000 LED TV RNWEDEIETH D,
BHE LTUTNEFIELT,

7. FEOWFEA 10~11 A CTHEZRY | BFE O /131 BEIUZENT 72,

A . FETOHEWIY i A ZEET 5, FEFIE Makkau Lao £H03 1 [EZ 58 2 ik 13
4,500LAK/kg (0.53USD/kg) T. RO OEWEY flifs2d 2,400LAK/kg
(0.28USD/kg) ,

7. FEOEXHBFEIZL-TEDLY, RHETH S,

T, F7o, 2017 FITITFE T 500t A RE N OIUE LTz, 50% X ENZHRIE L., 4%
YV 50% 1% BDF #& 2 filfa L7z,

LPB BATBUL Z OFHF LGRS BB L TR Y, MM EEICERIBES LX)
TAEFTBA LHUBIRILICER T 572012, BARDSHERD L THED 5 72 6 KRN SHE,
WMhTHZLE2EHLTWE, PELEEE. BiglESE)

(2) MMM FNE

JRHT 77 % UAEAMH O 554 O FEAE Z IR T 27201, LT O XL 5 At bk g A %
1772 o7=,

7. 2 APTOREMHAEERE L (K 4.6) . Mizihds X OVE L O 5 2 A i A 2 SR,

A . Hi% 2 DT L OED O E2zE AR R e — 2 (DHI #:8¢ Phantom4-Pro)
ZIRAT LR R A FE i U, BHE ORI & IOk A & O 21T o7, Fr— %A
ANHFRELIATIZ BT > T, 74 AEBUF O AGF Al & OFRA TR 75 7l 2 12
WCHRELTH D,

7. W2 W& ET 10 km U5 (10 T ha) OANTHEEEBGRE AT L, LHET 77
XU L OO (ORI, FAmMiZ: &) & O SektE (KD Bie 20
NI E) OEWEIINT 5, A& 10km PUF OFEERNICIBW T, A
DARERET D, ZDONTLHEEIT WorldView-2 T, HE{EFEEIL 2m. BRIFEIT
2013410 H 9 HTH 5,

Eieor. LA 1IZXoT, UTDZ ERnmnolz,

Ne—r OZEfREG 2 M 4.7 12577,
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(7) WEMRHIIERE O KD 1~2 ha THDH, ZIUIEFE T U > 7 CRE) LRI
LI-EEEIFIERICTH D, BRICE » TITHMOBAR Ak, BLsHE) (2
RMETHDZ EnD, BERIZBM O B 1 Rai (=4 Ngane=1,600 m2)
TRV IEREICHBEZ YR L TWD Z & 2B T,

(A1) REARHIT B SOMTENTIT VTN Z S, MOECIE (A 7 TANRD) b
H 30 HRREDEFIZHBAET D, MM CUE U 7o Fl 13D HFERITEE
(730 kg/4%) . MHITERF L, %H., A 7 Z2EDIHEE THA-> TES, X
ST, REEEEHA - TR DFEE OIS 5,

(7)) FEARHIZ 12t D KIRBIFE LIRS L CWADONE B TH 5, IKIRT 7 I X U OIER
IIIEFCd 523, FEHNIZEIEC AT CHEANEL L, RIUART 77X U THH
KERIC X > CHEANEL B2 D720, Fu— 28R XK - THMBHFE & 55028
W25 b5 5,

W Kkig #in, B SR W 7J3>FY
W7 WERHK /KH Sib, e [ | RDM

4.8 ERIFEOHER (JICAHAEEER)

WIT, HEARHE 2 DT, Fe— 2 Z28RIC K o> THMMEHZFE L, Thb 2 fHE
Hfg & A L TToa Rzt U, &#4r9IC 10 km PUJ5iEFE (10 T ha) HOIR
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WT 77XV RO EHEE LTz, FRECNIERT 77X VR ZR~3 (X 4.8),
CONHMNETDHEFYREREE HDTND Z LI DN, ORI EE R B
IRV EATEY, BURCILZ OO R L fFET 511, ERBENS 5, i
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Summary

Chapter 1 Development Issues in the Target Country and the Region

1-1 Regional Issues
(1) Luang Prabang Prefecture
Luang Prabang (LPB) Prefecture is a mid-sized city with a population of 400 thousand in northern
Laos. Other than the city area registered as a World Heritage Site, it is a mountain village area, and

the prefectural administration has been focusing on improving the livelihoods of farmers by
promoting agriculture, forestry and local industries. The prefecture listed the economic application of
seed oil from Chinese tung tree (Vernicia montana) in the “five-year plan for regional development
(2010-15),” and strongly recommended afforestation activities to its farmers. The prefecture once
studied production of biodiesel fuel (BDF) from seed oil of the tree, and Makkau Lao Company
(Makkau), a private company that operates petroleum sales in the prefecture, attempted to
manufacture and sell BDF. However, the quality of crude oil and BDF that Makkau produced became

a problem because the company was unfamiliar with the knowledge of the seed oil itself and its
production technology, and also farmers had been unhappy in trading their oil seeds with the company.
Therefore, both the prefecture and Makkau had longed for technical assistance in improving the
technology and quality of BDF production in an effort to solve the above problem and to continue
regional promotion measures.

(2) Souphanouvong University (SP University)

In 2016, SP University set “Strategic Development Plan for the University in 2016-2025 and its
Vision for 2030 and had been focusing on facility expansion and human resource development as a
new university. Furthermore, as a role of the university, they had been promoting activities that
actively contribute to the solution of regional and national issues by utilizing human resources,
technology and knowledge.

1-2 Issues in the Target Country related to Section 1-1 above
(1) Increasing oil consumption and promoting biofuels

Laos relies entirely on imports of oil. Petroleum consumption is expected to reach 1,550 kt in 2030,
doubling in comparison with 2014, and the proportion of diesel oil in the petroleum consumption is
high, accounting for 72.0% of the import volume in 2014. This is in proportion to the spread of
automobiles, and the number of vehicles in Laos in 2014 was about 1.57 million, which increased by
3.6 times in the past 10 years. In an effort to curb this oil consumption, the Lao government announced
its “Renewable Energy Development Strategy” in 2011 with a goal of achieving BDF production of
79,000 k& by 2025. Although the government issued its “Biomass Fuel Act” in 2016, taking measures
to promote BDF, the prospects for achieving these measures have not been reached because there have
been few companies producing biofuels.

(2) Decrease in forest resources and lack of effective economic use of plantation

Laos, once a forest country, has been suffering from severe deforestation. The forest cover ratio
was 70% in the 1940s but fell to 40.3% in 2010. The Lao government announced “Forest Strategy
2020” in 2005 and has been promoting tree planting on degraded land. For the measures of the 8th
National Social Development Plan “Green and Sustainable Utilization of Natural Resources and
Environments”, selection of such tree species that grow fast and have clear economic values after they
grow up is desired to provide incentives to farmers.
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1-3 Japan's Development Cooperation Policy related to the Development Issues
In the “Japan-Laos Development Cooperation Joint Plan for Sustainable Development of Laos”
(Ministry of Foreign Affairs of Japan), “Disparity Resolution Through Balanced Urban and Regional
Development in Consideration of Environmental and Cultural Conservation” was raised, and
“Sustainable Development in Local Cities” and “Environmental Conservation and Sustainable
Development such as Forest Conservation in the Mekong River Basin” were advocated.

Chapter 2 Proposed Company and an Overview of its Products and Technologies

2-1 Overview of the Proposed Company

The proposer is a manufacturing and engineering company established in Okinawa Prefecture in
2012, working in the scope of renewable energy and energy saving. As one of its business items, the
company has been producing and selling BDF and challenging to expand its business overseas since
around 2013 due to a limit to the availability of BDF raw materials in Japan.

2-2 Overview of the proposed products and technologies

(1) Features of the products and technologies

The present technology is a system that sequentially produces various useful products throughout
the process of processing plant seed oil as a platform: A) Refined oil to be obtained by squeezing seed
kernels and removing impurities; B) Metal soaps to be produced by adding metal hydroxides such as
calcium, barium and zinc to free fatty acids in this refined oil, and from the oil whose free fatty acids
decrease; C) BDF to be produced by the innovative technology named “co-solvent method”’; D) BDF
produced by this method to be used as fuel for diesel vehicles; E) In the case of BDF produced from
seed oil of Chinese tung tree, the BDF to be used as an additive that enhances the low temperature
fluidity of BDF produced from palm oil. This technology enables an integrated use of seed oil and
also zero emission projects with less waste.
(2) The Chinese wood oil tree as raw material

This tree species grows naturally in the hilly areas of northern Southeast Asia and southern China.
The tree is characterized by its rapid growth, high seed oil content of 30% or more and intensive fall
of mature seeds from September to October.
(3) Specifications and prices of the products and technologies

The features of the products and technologies sold in this project are shown in the table below.

Product Metal soap BDF (for fuel) BI,?;S;;EEE?H{? d(;fyl)o W
Main component is - The “co-solvent method” | BDF from Chinese tung tree
— o | €leostearic acid containing allows oil to react at has characteristics of low
B 5 gb with 3 unsaturated bonds. room temperatures by freezing point (-12°C), and
8 £ % This metal soap has a great | adding about 10% of the | adding 10-30% to BDF from
‘5 5 £ possibility of having organic solvent acetone oil palm oil could improve the
& 29 | functions not found in the to the conventional alkali | property of BDF in terms of
== existing metal soaps. catalyst method. not coagulating even at low
temperatures.
The price is several hundred | The production costis 13 yen/ | As there is no market in
Price | YN to 2,000 yen/kg, 0, about half of that (27 yen/0) | ASEAN yet, 200-400
depending on the function. of the conventional production | yen/kg is assumed.
method.
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None. Currently None with BDF from Chinese tung None. We are currently
Sales developing special tree by co-solvent method. 40t of commercializing a
functional metal BDF was produced in Vietnam with newly devised product.
soaps. the cosolvent method.
< -, Under development The time required for the Although commercially available
§ .g entire process may be BDF additives reduce the
g & £ reduced to 1/4 of that by the | concentration of methyl ester
2 g .5 conventional method, and (BDF) as much as the amount
g § e yet high quality BDF with a | added and also reduce the quality
g § = purity of 98% or more is out of the BDF standard, this
GRS produced. product can be used as it is.

2-3 Local Suitability of the Proposed Products and Technologies
(1) Oil component of seed oil of Chinese tung tree

The quality of the metal soap and BDF depends on the properties of the raw seed oil. An analysis
of seed oil of this tree shows that the seed oil contains more than 80% of a- eleostearic acid and that
it is hard to solidify but tends to be easily oxidized on the contrary. Therefore, the seed oil needs to
be stored in the dark to avoid contact with air.

(2) BDF production technology

In order for local stakeholders to understand a series of the production processes, the proposer

conducted three production training sessions with relevant parties such as SP University, and
exchanged opinions with them so as to grasp their abilities and potentials. The first training was held
at the laboratory with 10 participants including the university instructors. In the second training, six
instructors from the university participated and used a compact production equipment owned by
Makkau. The third training session was also conducted with seed oil of Chinese tung tree collected
this year, using this production equipment. In addition to those from the university, there were a total
of 20 participants from the prefectural administration, including 14 of department directors and vice
directors from six departments. Under the guidance of the Japanese side, the administrative staff of
the prefectural government showed a high interest in the ability to produce BDF of the quality in
accordance with the international standard even with the production equipment of Makkau.

(3) System issues

Because Laos did not have any quality standards for BDF, the proposer feared that the proposer's

BDF would not be approved by the government as a BS5 product, but the Ministry of Science and

Technology’s Standards and Measurement Bureau set up a BDF Standardization Review Committee

within the ministry to prepare a draft standard in 2018. The draft standard went through its public

comment phase and has been approved by the committee to proceed to the stage of its final adjustment.

Because Laos has no institutes that can analyze BDF, however, they have to rely on overseas

organizations such as those in Thailand for the time being. In this association, they hoped that SP

University would have the analytical ability in the future through the proposer's project.

2-4 Likelihood of Contributing to Solving Development Issues

(1) Since BDF produced by the proposer's co-solvent method is of high quality, the technology
decisively improves the quality of BDF currently produced in LPB Prefecture.

(2) Since high-quality BDF can be used for diesel vehicles with no problem, and this technology
allows them to mass produce BDF with a higher production efficiency than its conventional
counterpart, the prefectural government may promote the spread of BDF.

(3) The project will make a technical support for the promotion of BDF production listed in the
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government's renewable energy strategy.
Chapter 3 ODA Project Development

3-1 Outline of ODA Project Development
As an ODA project, the proposer assumes the “Dissemination, Verification, and Businessization

Project.” The objective is to demonstrate the related technologies to produce high-efficiency, high-
quality BDF using Chinese tung tree seeds as a raw material, and to build up the technology base in
LPB Prefecture. By disseminating these technologies and expanding the use of BDF in the prefecture,
the project will be one model of local production for local consumption in accordance with biofuel
promotion measures in Laos. An implementation period from December 2019 through March 2022
(for 2 years and 4 months) is proposed.

3-2 Contents of the ODA Project
(1) Main input plan

1) Japanese party: i) To introduce a complete set of BDF production equipment (with a reaction
tank of 1000 in capacity) and a complete set of analytical instruments including high-
performance liquid chromatograph; ii) To monitor driving tests using diesel vehicles with BDF;
iii) To dispatch Japanese experts necessary for the above, and to implement local and Japanese
workshops; iv) To prepare media such as brochures necessary for the spread, and to implement
PR activities to mass media, etc.

2) Counterpart party (C/P): 1) C/P candidate is Faculty of Agriculture and Forestry, SP University,
a new university established in November 2003; ii) Roles of C/P are to provide appropriate
human resources and places of the university, to acquire the skills to produce BDF and metal
soaps, to acquire the skills to operate analytical instruments, to interpret the analytical results,
to arrange for vehicles required for monitoring driving tests with BDF, to cooperate with the
Japanese side in holding various seminars.

(2) Activity plan and working process

1) BDF production and quality analysis: i) The operating days of the production equipment are
about 50 days a year and thus BDF up to 950/day in one batch production per day, or 4,7500
/year to be produced; ii) quality analysis; iii) The BDF produced is used for vehicle monitoring
driving tests.

2) Preparation of metal soap samples: 1) To make samples of different functions whenever
requested; ii) To propose ideas to companies based in Japan for joint development.

3) Vehicle driving monitoring: 1) One or two vehicles for pickup, truck, and bus vehicle each; ii)
Fuel used is B5 and B100; iii) The monitoring test period is more than one year with the
traveling distance of 10 thousand km for pickup vehicles and 50 thousand km for the other
vehicles; iv) Checkpoints are a) BDF makes no damage or trouble to the engine or other
equipment, b) the fuel consumption rate of BDF is the same as that of 100% diesel oil, c)
exhaust gas properties of BDF are below the emission control value and similar to those of
diesel oil; d) the required amounts of BDF and diesel oil are, respectively, 4,7500 and 58,583
0.

4) Installation place and utility for the BDF demonstration: 1) as for installation place, an outdoor
material warehouse is a candidate site, and it is necessary to level up the land and to build a
new building; ii) the maximum power demand of the demonstration facility is approximately 6
kW, and the voltage supplied to the demonstration unit is single phase 220V. As for power
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distribution lines, it is necessary to consult with the university's electrical facilities management
department and the power supplier. There is no problem with water supply and drainage
facilities.

5) Implementation system: i) The proposer is responsible for production. The Faculty of
Agriculture and Forestry sets up a team in charge of the project to conduct operation
management and evaluation. In order to manage the operation of production equipment on a
daily basis, the proposer employs and deploys one local part-time engineer.; ii) As for the
preparation of vehicles and driving tests in the city, we were advised by the Energy Mining
Department and the Transportation Department of the prefecture to consult with all of the
related departments of the prefecture.; iii) The potential business partner, Makkau, will
cooperate in supplying either seeds or extracted refined oil from Chinese tung tree.

6) Training in Japan: Some three people are trained twice in the project term for seven days to
master the whole process of producing and analyzing BDF and metal soaps, and learn about the
reality of biofuel plants in Japan.

7) Rough estimation of the project budget: The total cost of activities for the Japanese side is
estimated to be 97.6 million yen (tax inclusive). In the budget, equipment-related costs
(manufacturing, purchasing, transportation and installation) is total 34 million yen.

3-3 Status of discussions with candidate organizations
(1) SP University
We had discussions with the Deputy Dean of the Faculty of Agriculture and Forestry and the First
Vice President of the university, who were both very positive about the project.

1) Needs of the Faculty: As this university is a newly established organization and having not
been fully equipped with experimental facilities yet, they strongly hope to develop human
resources by introducing small-scale demonstration equipment and associated analytical
instruments by JICA, according to “the University's Strategic Development Plan 2016-2025.”
Since they have technical cooperation with Korea but not with Japan, they strongly expect
progress with this opportunity.

2) Through specifically discussing the concept of this ODA project, the equipment installation
location, cost burden, staffing, etc., we reached a general agreement that the university side
bears responsibility, preparing a MoU presently. Budgeting the project implementation on the
university side is now being considered.

3) Utilization of the equipment after the project: Faculty of Agriculture and Forestry has various
ideas about this including i) Student education; ii) Researches by instructors; iii) As for business,
to produce and sell BDF for prefectural organizations and to utilize the equipment for the food
processing center operated by the university in order to increase its product value.

(2) Director General of Higher Education, Ministry of Education and Sports

The director highly appreciated that this BDF project would lead to the suppression of oil
consumption and the expansion of afforestation, and that advanced technologies of BDF production
and analysis could be transferred to the university. At the same time, he indicated his concern about
the staffing and budget on SP University side and therefore advised the university accordingly.

3-4 Possible Collaboration with Other ODA Projects

We had a meeting with people from (1) the project of supporting sustainable forest management
and REDD plus, and a meeting with people from (2) Vientiane Bus Corporation Capacity
Improvement Project Phase 2. We confirmed that we could work together in helping to expand tree
planting and improving livelihoods with the project (1) and in replacing fuel of public buses with
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BDF with the project (2).

3-5 Environmental and Social Considerations (ESC) and Gender Considerations

Since this project is classified into “Environmental and Social Consideration Category B”, the survey

of ESC and Gender Considerations were carried out.

(1) Legal provisions for environmental and social considerations in Laos include “Environmental
Impact Assessment Guidelines” (2012) and “Ministry of Natural Resources and Environment
Ministers' Instruction No. 8030 on Environmental and Social Impact Assessment Process of
Investment Projects and Activities” (2013). There is no major divergence from the JICA
Environmental Guidelines (April 2010).

(2) Implementation management of environmental impact assessment will be conducted by the
Department of Natural Resources and Environment (DONRE) of LPB Prefecture. The following
advice was obtained from the director of this organization, based on the laws and regulations. In
the case of chemical production and fuel production in industry, environmental impact assessment
is necessary even for projects on a small scale, and the question of whether IEE or EIA should be
implemented depends on the type and amount of waste and disposal method, and therefore the
project proponents are advised to consultation with this department in the future.

(3) We carried out on-site surveys on items susceptible to negative environmental impacts, and
prepared JICA’s environmental and social checklist. The present case falls under the “Checklist
for the Mining Industry,” and the environmental risks are as follows: “2. Pollution control-(2)
water quality, (3) waste”; “3. Natural environment-(2) ecosystem- (d) water use by the project”;
“4. Social environment-(6) working environment”.

(4) Gender considerations: in farmer’s households, management of Chinese tung tree plantations and
collection of fruits are done by whoever has time, regardless of gender, and fruit skin peeling is
done by grandparents. Thus, either men or women will not be in a disadvantaged situation.

3-6 Effects Expected through ODA

(1) Demonstration of BDF production can provide a basis for high-quality, high-efficiency BDF

production technologies. (2) The safety of BDF is practically proved by vehicle driving monitoring,

and the project provides LPB Prefecture with an opportunity to spread BDF as a vehicle fuel. (3) The
project demonstrates a model of tree species that provides economic incentives for farmers, which
leads to an opportunity for the existing Chinese tung tree plantations to become economically viable.

(4) The project provides SP University with an opportunity to expand its facilities and to train human

resources through training of quality analysis and production of BDF, and to make contributions to

solving regional and national issues, eventually leading to the realization of the "Strategy

Development Plan” of the university.

Chapter 4. Business Deployment Plan

4-1 Outline of the Business Deployment Plan
The right figure shows the outline of the business deployment plan. The proposer will establish a

joint venture with Makkau in LPB City, own production facilities producing various products, and be
in charge of a part of sales. Produced BDF will be sold at Makkau gas stations in the country. BDF
additives and refined oil will be sold to neighboring countries including Thailand, Vietnam, and China.
Metal soap will be marketed in Japan as functional metal soap products.

4-2 Market Analysis
(1) Metal Soap: It has been revealed that the access barriers to the metal soap market in Vietnam is
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high because of the price competition severer than in Japan and difficulty in introducing metal soap
having new properties. Therefore, we have prepared samples of high-value-added functional
products that utilize the characteristics of the ingredients of Chinese tung oil, and are now making
contact with Japanese customers.

(2) BDF : The Laotian BDF market is estimated to be around 27 thousand tons at the maximum.

1) Amount of petroleum circulation: The amount of petrol sold to gas stations in 2017 was 844,900
kL. In the sales shares by product type at gas stations, diesel oil has a relatively high rate of 72.5%.
There are 88 gas stations in LPB Prefecture, which is the seventh largest number in 17 prefectures
in the country. 2) Number of vehicles: There are a total number of 465,776 four-wheel vehicles in
this country. Those mainly run on diesel fuel command 73.4%. In terms of the number of vehicles,
LPB Prefecture is the fourth largest. Therefore, this prefecture, as well as the country, has
significant potential demand for diesel vehicle fuel. 3) Gas stations: BDF is currently still far from
being recognized by gas station owners. We are facing the task of disseminating correct
information on the functionality and effectiveness of BDF to gas stations and consumers (vehicles
owners) in order to spread the use of a new BDF fuel.

(3) BDF Freezing-Point Depressant: The Asian BDF market is dominated by fuels produced from
palm oil. Since this type of BDF solidifies at around 20°C, the areas with air temperatures dropping
below this level are potential markets of a freezing-point depressant. In LPB City, the temperature
falls below 20°C for five months in the dry season from November to March, down to 14°C in
December and January. There are not a few major cities with similar conditions in Southeast Asia
and South Asia, including Hanoi in Vietnam and Chiang Mai in Thailand. In Kunming City, a local
core city in China located near LPB City, the lowest temperature falls short of 20°C throughout the
year.

(4) Competitors: Lao Agro Tech, a Thai oil palm company is producing BDF near Vientiane, mixes
it with B5, and sells 700 k¢ per month. The market price is slightly lower than that of diesel oil.
Since there are only two BDF producers, Lao Agro Tech and Makkau, the two companies should
cooperate, rather than compete with each other, in requesting the Laotian government preferential
treatment such as tax reduction and tax exemption, which will lead to the growth of the market.

4-3 Value Chain

(1) Stable Supply of Chinese Tung Seeds
Stable supply depends on the trend of the farmers. Hearing to farmers and drone aerial photography

were conducted in two villages. The area of plantation is 0.5 to 1.0 ha, and the locations are near the
farmers’ houses, forest roads and mountain paths accessible by motor bike. Three to four years after
planting, trees will bear seeds. The seed harvest is 500 to 1,000 kg/ha. Selling these seeds will bring
income of one to two million LAK (= 120 to 240 USD). Since the current annual income of a farmer
is 2.5 to 10 million LAK (=290 to 1,200 USD), the income by producing Chinese tung is not bad. The
problem is the insufficient purchase of seeds by Makkau resulted in complaints by farmers, which has
increased the number of farmers switching to agriculture (Sacha Inchi plant, etc.) and giving up
harvesting. Currently, only Makkau is buying seeds.

(2) Stable Production of BDF and Metal Soap
1) Production of BDF: i) Makkau’s BDF production equipment can output BDF of constant quality.

However, the BDF yield (ratio of produced BDF to input oil) is relatively low and not
economical. According to our understanding, the reason for low efficiency is the structure of
each piece of equipment and the configuration of the entire system. By modifying the production
facilities, it is possible to continue BDF production for at least several years. ii) The university
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has no equipment for analyzing the composition of oil and fats, and BDF. Therefore, it is
impossible to verify the quality of BDF in a timely manner even if the production equipment is
reformed.

2) Metal soap: For the time being, several different types of samples will be produced, and after
making match to the needs of Japanese customers, full-scale production will be started.

(3) Stable Supply of Chemicals and Utility for Production

All chemicals will be imported from Thailand and Europe. Following hearing to a dealer in

Vientiane, it has been confirmed that there is no problem in supply and transportation to LPB City.

The utility, such as water and electricity, has no problem.

(4) Smooth Distribution and Sales of Products
1) BDF: BDF is not generally known in this country. Gas stations, which will sell BDF and

consumers have uncertainty about its quality. BDF is not recognized as a fuel for vehicles by the
owners. Changing people’s recognition is the greatest challenge.

2) Metal soap and BDF additives: It is planned that BDF additives will be transported by road from
LPB City to the neighboring countries including Vietnam and Thailand. In LPB City, there is
one long-distance transportation company and long-distance transit bus services. If the amount
of shipment is large, transportation by track is efficient, but if it is limited, using transit buses is
more economical.

4-4 Branching out Process and Business Partner Candidates

Although there are still some issues, the proposer is considering the following steps to establish

business.

(1) Using the current Makkau equipment (200 to 500 £ reaction chamber), a system for producing a
regular quality BDF daily and continuously will be built.

(2) The philosophy of SMAECO Inc. in involving new business is to start with a small amount of
investment and mainly providing technological assistance, then while reducing various risks,
making judgment on full-scale investment and business expansion.

(3) Negotiations: Makkau is willing to team up with the proposer. However, the contract conditions
need to be negotiated. There are a few problems in their petrol import license. Its renewal is
pending at the Ministry of Industry and Commerce, and we have been talking with Makkau about
this matter.

4-5 Business Plan

(1) Cash flow forecast has been made against a defined material flow. Since the scale of production
will be limited for the time being, a single centralized production factory has been assumed.

(2) The first calculation is a case of producing BDF only. If it is sold as B5 fuel at gas stations, the
account balance will be negative (red) in the initial fiscal year, but turn to positive in single-year
basis from the next year. If drying oil, BDF additives, and metal soap are sold, in addition to BDF,
the balance will be positive from the initial fiscal year.

(3) The full-fledged operation will start in January 2025 or later. In early stages of operation, Makkau’s
existing facilities will be used. In the fourth year, when a system for producing BDF continuously
is established, additional investments will be made to expand BDF production capacity with
consideration given to the business status.

4-6 Estimated Issues and Risks, and Countermeasures

(1) Institutional Risks and Countermeasures
1) Investment regulations: There is a negative list, which states 67 businesses in 13 fields that are

the targets of the Investment Promotion Law (2016). In the list, Article 0230 in the agricultural
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and fishery sector has been revised recently, and business activities of planting and collecting

forest products for commercial crops have been specified as targets of the regulations. There are
fears that forests of planted Chines tung could be the regulated. We have made an inquiry about
this matter to the division in charge of the Ministry of Industry and Commerce, and waiting for
a response. No other items fall under the regulations.

2) Approval and authorization: In response to our inquiry, the General Investment Promotion
Department, Ministry of Industry and Commerce, and the Investment Promotion Department,
Ministry of Planning and Investment, which are the departments in charge of investment in Laos,
stated that there are no special regulations or conditions concerning the investment to BDF
production.

3) Intellectual properties: The patents on the purification and production technologies used for this
project are not in force in Laos. There are risks that the local partner uses the technology or
builds their own equipment and systems using these technologies without permission. Therefore,
the business agreement with the partner should stipulate that these technologies and the related
equipment can be used only by the joint venture with the proposer. The application of special
schemes for patent approvals without examination between Japan and Laos should also be
considered.

(2) Business Risks and Countermeasures: Possible risks include insufficient supply of Chinese tung

seeds and chemicals, and difficulty in hiring local experts.
(3) Political and Economic Risks: Such risks are nowhere to find.
4-7 Estimated Effects of Development through Business Deployment
(1) Effects of Development in LPB Prefecture: a) The production of crude oil and BDF from quality-
controlled Chinese tung will be increased significantly. b) Forests of planted Chinese tung are
preserved, harvest and sales of seeds are continued, the increase in the income of farmers and
development of local industry are accelerated, and agriculture and forestry, and regional
development, which are the slogans of the prefectural administration office, will be promoted. c)
Human development, and technology and expertise improvement at SP University through
collaboration of industry, academia, and government, and expansion of analysis tasks will enhance
the role of the university as the sole intellectual center in the area.
(2) Effects of Development on the Country: a) Using the seeds harvested from a 3,000 ha of planted
forests will produce 765 tons of BDF every year, which accounts for 2.6% of the B5 demand in
Laos and contributes to the renewable energy strategy of the country (in 2011). b) Use of Chinese
tung seeds and maintenance of planted Chinese tung forests will inhibit deforestation, and
contribute to the measures, “Green and Sustainable Utilization of Natural Resources and
Environments” in the Eighth Five-Year National Socio-Economic Development Plan.
4-8 Contributions to the Okinawa’s Local Economy and Revitalization

Following the implementation and overseas deployment of this ODA project, the major parts of the
production equipment exported to Laos will be manufactured in Okinawa. Some of the manufacturing
process will be outsourced to machine construction companies in Okinawa, which will increase the
sales of these companies.
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SMEs and Counterpart Organization

Feasibility Survey for Multi-beneficial Use Project of Vernicia
montana Tree Seeds in Laos

Name of SME: SMAECO Co., Ltd.

Location of SME: Okinawa-shi, Okinawa Pref., Japan

Survey Site/ Counterpart Organization: Luan Prabang/
Souphanouvong University

Fruits ol' Vernicia montanain Las

Concern ed Development Issues

|

Products and Technologies of SIMEs

» Thetechnology is to build the cascade refinery
which produce a variety of useful products in the
refining process of plant seed.

» The main products are a highly qualified BDF, a
BDF freezing-point depressant, a refinery oil and
a metal soap.

Luan Prabang government has been promoting
Vernicia montana tree plantation in the degraded
lands, and making use of the seed oil for producing
BDF. But, as the BDF quality is poor, they keenly
desire an improvement of BDF technology and new
market of seed oil.

The conservation and effective utilization of natural
resources become the national significantissue.

Proposed ODA Projects and Expected Impact

v

[Z

We firstly expect to propose the Dissemination, Verification, and Businessization study as an ODA projectin
which we will implement BDF production, monitoring driving tests using BDF and establishing a Lab-analysis of
oil and BDF.

In the ODA study, we will annually produce 4 t of BDF for verifying the technology of BDF productionand a
safety of BDF as a vehicle fuel, and establish the lab technology of oil/BDF analysis.

It will develop a BDF market of vehicle fuel, consequently promote the biofuel policy of Lao government, and
advance Souphanouvong University as an intellectual center of technology and knowledge in LPB.

62



BlRE M



& 2.1

BT RO IERO MRS
2018 4510 f 29 H
AR, A2

JNET 77 % U (Vernicia montana Oil, VMO) OPEIRZ = 2 7 % (Rubber Oil, RO)
EHPET 77XV (Jatropha curcus Oil, JCO) & bl L CF 11TR- LT,

JRRT 77 XY OWITITHK 80%EHZ D a-“LVAART IV VEBNEENTEY, ZOAH
F I ZETE LIZ < WAHICIRE ST WHEED H 5,

#F1 TAL/FH RO) . KT 7Z7XY (VMO) ,FEET 77X Uil (JCO) DMk

Average + Standard deviation

Properties Unit
ROP VMOP JCO®
MmosHaE (1) wt.% 37-50¢ 33.7+0.4 35-40
B (25°0) g.cm? 0.912+£0.001  0.924+0.002  0.86-0.933
i fif mg KOH/goil 0.2+ 0.0 1.5£0.0 15.9-28.0
ERVE il g 1,/100g 117.8+0.5 159.2+ 0.6 95-107
feil bV 277V & U RoOMEH
Palmitic acid (C16:0)* Wt% 43403 22403 12.3-15.1
Stearic acid (C18:0)* Wt% 27+0.5 1.9+0.3 5.80-7.4
Oleic acid (C18:1)* wt% 61.8+0.6 6.5+0.1 34.6-41.4
Linoleic acid (C18:2)? Wt% 20.7+0.3 8.5+0.2 31.4-432
Linolenic acid (C18:3)? wt% 8.4+0.1 - 0.2-1.4
@ (CI8:3F  wi% : 80.D
Other fatty acids wt% 2.1+£0.1 0.5+04 1.5-2.1

2 Number of carbon atoms: number of double bonds
® Each sample was analyzed in triplicate (n=3)
¢d cited in references from [3,12,30]




& 2.1

— KRR T 77XV IRt 5 X, ER-MEAAET L0, K2R T X DI,
o> BDF J5UEHE & Eb T 23N

2 FxORMMEFERFM S HEEEE chlE U772 BDF Offitk

B DT XA (i Reference
Diesel US/litter 0.95 [8]
Biodiesel (B100) US/litter 0.9-1.0 [9]
Rapeseed oil US/kg 0.823 [10]
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[8] GlobalPetrol Prices.com, Download gasoline and diesel price data _ GlobalPetrolPrices,
(n.d.). http://www.globalpetrolprices.com/diesel_prices/ (accessed June 3, 2017).

[9]P.D. Luu, H.T. Truong, B. Van Luu, L.N. Pham, K. Imamura, N. Takenaka, Y. Maeda,
Production of biodiesel from Vietnamese Jatropha curcas oil by a co-solvent method.,
Bioresour. Technol. 173C (2014) 309-316.

[10] World Bank, Fishmeal - Monthly Price - Commodity Prices - Price Charts, Data, and
News - IndexMundi, (2015) 230000.

http://www.indexmundi.com/commodities/?commodity=fish-meal&months=60 (accessed
June 3, 2017).
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%72 &, BDF BIEEAT OB FITR U CREE/RI, FEMMEIEKC Sz,

BH 20. WHMER {Hi%ID54)., Makkau Lao - THEfEE DY 7 v
K (AL 4 NH)

VI, A (55 3 mIEMEA) (23617 5 BDF RUENHE, M OFBROEE

10 HOH 3EHMFAEICBWC U TOHICCTHE Y7 MEEZEH L7- BDFUHE,
KON T & i x TET D,

VT T TR ERERE .} O Souphanouvong KF:Z BDF S 2 ou N CHLER A2 R 6
THH I,

- JEPSIEEIC K % BDF ®EHEICOWTEEL TH B 9,

JRET 77 XU O (5 ZFRICERIS WS B R S vl oMk & RPE. BDF
B o> WA D RS

c JRET 77 X Va5 o BDF Sl o FEME L IRE O

- FHE— M —fEfl Td H Makkau Lao tEO3EE O, i ONAMAE S O

DN
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¥ 24

%5 3 [B] BOF BEMHED#HEE /INVUREREE 2 AV T

EE (TFEx= =), BilH. MR GRET 7 R)
2018 4% 10 H 18 H

JICATAEFHETHD AT 77XV OLEMHRAE] 2B\ T, TF == & KU
MR, RO T 7 7 A%, LLF O BDF #G&EOHEMHME &2 556 L=, FEhiiZdH 7= - TIL,
Makkau Lao f:002% K7t ) 2 157- Z & I 5.

1. %I
1 B W
1) Luang prabang BEBEHRE 26 L THEBRO 77 o MEE % T Makkau 2> 5 &b
B0 BDF T 52 L &R L, 74 AEICE T 5 BDF #EEIFOE FiF %X
HELHIT, B KT AAEOFAFRT RVX—BOR, MAREGR, BEBOR, T
FENBOREOHEIC T 5T 2 2 &,
2) EERIIBEL 1577 b BDF fliEERE A HWT, A= T 4 U RFHEN
BDF #&E A4 KR 2 2 LIk v, LEiiklc L% BDF ®#E HiEOER L E ST 2
Elbi, ERABMETORBICBIAEESZHMLTCLLI 2 L,

(2) WHE R E, BHHES AT
Makkau Lao #f:® BDF #li& T NI T
2018 410 H 18 H  9:30~11:00 (A/N—=X17 4+ K%, Makkau Lao ft)
13:00~16:00 (BT OREfRESE . Makkau Lao fh)

(3) xHH
Luang prabang WEBAt%#& 14 4. Souphanouvong K% #HE 4 4.
Makkau Lao ff:  Vongphet &%, Sonbun T.3;&E

(4) WHEAA Y 22—
10 H 17 B OK) : R ofmR, i - B OFEOMR, v — I —I2 X 5 REmER

10 418 H OR) : 77 » MEEZHWIEEBLENHE (FEHR A~BOG~ 27 & U o 55HfE~
Jeidr)

104190 (&) : ®8& LIZJRRT 77 % U BDF Ofck: (Bik)
ezt (BiAK) ALBEIE Makkau #ETI51EE B O AT THEME L7z,

2. FEHENR

2.1 Bkt
OIEET 77X VMO : 4ZFITHE L 72 1% VT Makkau #H12 THEMN L 723
OQILET 77XV @ : Makkau £EA% 1 4ERTICHEH L KT AT L TV 72l
HKOEF DR EOHEMNB TE o lcty, ©— I —iERRBRO LI LT,
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¥ 24

2 2 % ﬂ:Jﬂ:

Makkau £ BDF $EEEE IIEE 1 O XK 5 2k > T b, 5 2 BIOMHE THE L
7= & 912, Makkau fE0#&E 121% BDF #&E IS AR E R BER W O0dH D, £D A, SEO
WHEIZB W T HE 2 (8] & [AARIC OGS 1 & RZEERE 6 2 V= gy 72 s ik & Uiz,

q:r'ﬂm SmH 5 BSHRH 6

B E 1. Makkau #£ BDF &l&iE

2.3 BUSSKM L BETFIE
(D R THDINRT 77X VMO, & ORI & 4 e kI L0 JE Lz,
RERE R, Bl - 11.2, IR R © 5.6% CTh o7z,

(2) JUEHH 100kg & 77 & b 10kg (JFEHEIO 10%) % RS~ A LH#E,

(38) A% — 22kg (JFEHM & DE/NET 1:6) 127 04 U filfo> KOH1.85kg % AR L |
FOSFEA~TI L CTHUERH & = 2 7 VAR SIZ L W BDF 246k L7,
FOSREIT=ER (1 30°C) BOERERT I 80 0 & L7z,

(4) BUSTE THICFRELC BIALZZ VY &8, BOSHE TE 2 BHEH L7,

(6) HHEIZ5% > 7= BDF %7}<JE7J< 20L T/Ak¥E, HEKE 10 Bl D K L7,

(6) BDF &ﬁmﬁm S~ L, TOCITIEA L 2N Bk Lz, ((HL, Z OikIE
EIWHEE B |12 Makkau 2 X » TEfi Sz, )
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2.4

¥ 24

(EES
EENEIC TREE LT AT O 4 $ o P& RIRFSLR P TRk 7 v~ s 77
I X THMr L=,
¥ 7A@ : Makkau £:25 1ERTCHEM L, RS ABICEE LTV G, B
—RBRIZ L > Tl L7z BDF
P INQ AR LTZIRR T 77X VA2 AT, 3B B2 Makkau #1112
THEM LN S, ©—h—ilBRic L - CibE L7- BDF
7@ Makkau fE23 TAERTIZHE L, B 7 AHICRE LTl 6, Makkau
FOEELZ M L T AT AARHEIE SE %, —H %2 B — I —IZH
LT, 77UtV it Vg, ®laiT-> Tl L7z BDF
P 7@ Makkau #1208 TAERNICHER L, R 7 AHICHRE LTV ailia 6, Makkau
*o3EE % LTk L7z BDF

INTRERZR 117, 7@ Tk FAME #iE28 75.633% &K < Bk & 2 L
TS D E7p o TS, A L7238 <. il o E E1X 3.36 & HlE S+ KOH
X 0.94% & FE SN2, MO 7 4 v Z2 ) o TRl SNIRino T 2 E B
HHZHHE DIFRAE L. S BilE I8 a2 b 2 . KOH &b < AEShTLE»
T2 k& MDA LY = AT VAR AIPEE S 7 212 FAME #liEE2MEK < 72
ST LRSS,

P 7@, @, @TIE FAME M X A AROBUSMEZHE L TWD, A SRR
777XV MOBMIE 11.2 THY . 20K D ISIEFITERAN O &\ @ E O 7 L Uk
TIERLENHEL <, MENELS 7250, IEEMELS 2o TLEWEMRW TV, L
LIREHETII I NAYGET 5 2 E N ARETH D AR O EBRIZH 1T AU 84.4% & |
AfESEER (T B ViE) TOWE 713% % K& ERloTWb, —F, 71Uk D REER
W, BIIEZ RN L T Db Db HAbND 2 END, BERFHEICEL S KOH &0
FERLE L Bbns,

%210, 53 EOFERTRIN L DI Makkau Lao #to#E 75 o M2 LT,
IR T 77 X VUil D BDF 285&34 25 2 LIEEETH D, L, BRoHEE, &k
{5 Clx BDF & A2 0 b 2720, RN TREN R BIEITEH LRI TH 5,
AT — 2L E R E e BDF #INER, BEL TRHETLIZENTE S LD IT,
Makkau Lao #hZ 235 ERCRIE FIEDOUGERE AT > T2,

BHE 2.~52% Y%7V BDF, BE 6.I1ImrEE %, K 1IZoWERo s~ 7T
7 HRT,

= 1. BDF &I &ERERFER

S FAME(BDF e VAN YZAAAAN

i I (%) (%) (%) (%)
Yo 7@ 97.002 0.242 0.528 2.228
VRGO, 75.633 1.233 6.673 16.461
PTG 98.387 0.308 0.181 1.123
Y TL@ 98.936 0.688 0.122 0.254
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2. BDF 8LEIEE OB CTHENT 201X, KB LB 2 Hivlz, BWREESOPEACHKI %
B2 U7, ERICEA LRSI L TE 6T, N0 MAKKZE U TN
L., ZOFEFEA )N L TND, ZORXREEZFFK2 (XEER) 1TRT,

3. FIRFITITBLRITEARFIROMIT . L5, @EFFEE, WE PR H 203, PokEiTd
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& 4.1

ERAROTESRAERES /\/ A

BT X bMFAEAN AT
WMo ATHZME CRIRNLR) . Bl (FFx=), Hhxed) Giskrr / ad—),
Ha Thuy(-X k7 AGE H AGEER)

PUF @ 3 #LiTxt L Ca @ Ag OFR A 2 30 L 7=,

(1) &£41:4 : Thang Long Chemical Joint Stock Company  (FT7£H# Dang Da Dist, Hanoi)
S O%A . General Director: Doan Khac Thinh X (Mr.)
Sales Manager: Khuc Dai Minh X (Mr.)
Sales Department: Dang Tien Hai k. (Mr.)

BT AN ATHNR M FAEFEKF (VNU)  Boi g4+~ 4 2
HEE: 20184 8/27 (A) 9:00~10:00

O¥&tE, 77 AF v 7 B X OEEIBIEOBEMOR 2 B0 W 5 patt <, B T353R -
TRV, A, e (PVC) RGoEM & L TRUEEFITHIE L TWDHR, D
oD FAIRITE & 7220,

OBED L ZA1X, Pb (8) Ak ((EAIUE T 1.25~1.50 USD/kg) 23 LT, M &R,
(AT HRTF T ) BEREOIFREERZE O BRI TORMAIE L THWTW S,
FEBED R H—H A THE > T D,

OPb AN M FATER L TWHEHIE, ALV 5 2, EHEN D THERE
LN THD,

OARKITAELROERBRRNILN L DT, CalZn (v v AHER) £k (2 USD/kg) .
Sn (#) HisE{tA¥ (6 USD/kg) 72 EITHRH TR~ (ICiEde & Wb s, CalZn ARIZE
IZPVC 7 4 v A OBGEITEDN D, X N AIZEBWT PhER)AlRH 5 Ca/Zn ~DFREATH
FENTWDEENZIE, TR E 2 Hihb,

O MR A E (R R A TIEAE X0 ik & B

@ PVC OfE> HEIZ LT, WINENLEL->TLED

@ Pb 2O MNEME D 2, WNEL D7 T

@ HAOMEFEPVC BIEIHE L CEDZRW EIRFENEHE L
o, FHRRIFIORAICY 7> Tix IRINL7Z PVC OMEREREM (22t bl
E) 1EUEZETLZLICRD, Z0ZEnbY BRICEROD D LNEAE R
L7220,

O&mamfliomANT~ L — 7, HE, 42> Ry 7, @ E, AR, 42U T70nDIT758
STW5, &RAMZMH S PVC AL E LTk, A 7 kF. BEROWEM 2 ENH
o

OZO&ETiE, Hr LWEEOSBAMOFHIRLEDOEAD A EERD HZ LITTE RN,
PR HARZ i & U CREMRES LTS D ThiuE, VoS Z LixTX 5%,
ARD =L —a L= P —REOBRICHY ., flziX, =L —a I THENT
v 7 EPELOTHIUE, BHRWIITEELES, WPFhict X, X b AHETHL
WL (BRARR) 2R IEL0THIUL. —BRELOITRALS>TH Mlig1%L
W2l - FIARIE] THhoT, WEOHEREIZ _ORIZAR D & i ST,
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& 4.1

(2) &4t4 : Phuc Ha Investment & Development JSC (FT7EH# : Nam Thang Long Industrial
Park, Hanot)
e K oREE © Senior Manager: Nguyen Hoang Phuong K (Mr.)
%77 : Nam Thang Long Industrial Park NS4S FEH 2 F 2=
HiEF . 8/27 (A) 10:30~11:30
AR OFFEIE. Nam Thang Long T3 PN D
ZOREOEGERE BENH 255, LHITY VR
N %P - TIANZAT > 7= Thang Long T3 N
WZHET 202 & (BEIFHETET) |

OSERIRTORERITH 500 44, ZOEFEDER
1%, PVC, PP, PE O 1 LT, &ED
N7 THhDH (DEKKO £W9H 750 R4)

OFfE Pb RO A&, CalZn £z LT
BRI L13H DN, AT OBE TR,

@O PbARRIC LT B A 20~30%3H LIZ L7

FAUE D E Wl m 2 & ZOSFEOFEBEH (S REIFEEY)
Q) L@ VT OREIZ o) L ANV T L E
S5z L

© HFT Zn BAD LHET AL T LT In BOBRAD L L EEMN ARV L D
FODPEAR SRR 2 &5, BUE Pb RO L& - T 5, Pb filiR7s
SIF1ODEA LV ETEVED LEZbOZ, & 5D RIS 2 THER, B
BN EbHDHDT,

Pb fifigi L > o A= DY LA L BAEAIL T D AATUIIRSIER) 2
USD/kg CTHEROEE I 120 b, CalZn filg O EHRBR DL 7138 5 D
T LR OMAE D 4 B ik 2 IR0 SR 3 2R3 ,

(3) £4t4 : Tana Daithang Company
S oxtnFE . THE Luong Quang Tuyen (& (Mr.), &, LF&T4 A (LLFE
BEOTF—7NADE 5RO 44, LRNTHEFIIRAE DR TE Rhvo7)
FT7EH : Pho Noi A Industrial Park, Hung Yen Hanoi mi5fi#t,

BT . SHETHNO 2F 2R & 2 0% TN RS
HEF: 827 (HA) 14:00~15:00
KA > @ Stroman & #HiffHefE L. Stroman 77 > K@ PVC, PP, HDPE /X1 7 (FIZ

K KR BRUOWTEEZ Zo TG L T\ 5,

Ot mFElL 7.5ha T, X M FAENIIZIIMIZ 2 THEH Y . =56 TIIEEKHAD/ A THE%
fELTWD, ZOSETIEI AL T FORABRELET ( L HEEE I — 1 v ) il
ALT, BEWIZREE (ERamats) OREHIE, A 7k TOMSIE. Yk, £
RO EFT > VD, EHEEM O, 1S 0 /EEE 34 TGN TE S X )
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LAO AGRO TECH #t DRERFAEIRE

B BF;20185 88 22H 10:00~12:00
ShfE15E - LAO AGRO TECH PUBRIC COMPANY
5%t A : #1& Mr. Oudom KEOTHAVONG. &ll#t& Mr.Soukanya KOMPHAKDY
L A:BE (FFTa). Al (TFTa). #IH (KRFX)
Mr. SANTI GEER. FA%). Mr. INSIRI GEER)
(XE : B4
574 XIZT BDF Z#&5& L TLV5 LAO AGRO TECH #t %3 L. BDF Q& FEKRZEESE L.
BDF &S DREEHE L, RAERROBMEFIUTORY TY,
1. RHOBE
- =11E 2008 FITFRIL LTz, HET/NA—LDFHE ENERDEM : BHTEEHLIz/\—LA
BOERM) Moz, N—LEEVERMNSELERY LTS, EHEREIEIRTE 1,600ha
TIAIVF v oMY IYR, 45T VRTHIELTWS, /—LRBERIESTL
%o /N\—LI[X 800kip. kg TEEA L TLVS,
- 1ha $7=Y) 18ton DFEFH RN, HIZT % & 5tonha 2% 5,
s IN— LA AIILOEY AT R & L THRFEL TV S, BR5EMEIE 80 KL ton TH 5.
- N—LOFEERIISELEBOLTWCFELN. A IVILFEERMICITBABZARE. BR5E
LE=LWWEeEZ TS,
- ZOEHTO/N—LSHDRETFE
RER- FFB (BRENMTVEFFEDE) - <BER>-> BRE- <FE> >
<R a2a—TLREHR> - <TA4ILE—TLR (EA%E) > — /\—LFHH
s DFEY . N—LRREN—LE GEF) 2HBET. BRI V2—TLATHERT SR
BAILEESTNS,

2. BDF &5

- BDF 8D & oM (FIE. SARBFFH S BDF BENRER SN0 T, 2012 £(Z BDF T1§
#ib EIftfz, BUEEHDNN—LF A ILBNENST-DTHENDS/IN—LFAILEBMALT
BDF/"/ Oy TS5 FTEEE LTz, 2015 Eh B BHO/I—LA A ILEFRAL TS,

- BDF S5&(2F L TS5 4 RABUFM 5 DY R— MMIFITALY,

- AV RAREESFA LR EIRILT—HILELN S, RESA L REZBEIENSEIGEL
TW3,

- A READD BDF BEHIZTDULTIL, 251> TS, 1%t[Ea—574 Kolao #t (32E
%) T Jatropha HZFEAL TLV=A, ERHAAFTETICIHREFEEZDIEL TS,
L3 112ER VI ISHULH D, RRT7 T 5FX ) MEFE> TS, SEITHAFL, LD
HESDVELEINT, EELTLELLEELTLS,
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- BRTHESH L1z S— LA A UL 70% Z 3B TEDEEL L THRSEL . 30%Id BDF Z&E L
TW3,

- BDF [FBE#TB5 ITRA L THRSEL TLV%, B5 MELEEI(F 700,000L B TH 5.

-B5 [FH LERTELEDITBRUANENIIESH, EEF LAV, @&IET « —E DTS
ffi&AN 5 300 kip RUMEiAE (1L H1=Y) THRFELTWL S,

- HANERD B BMEEL H D,

- BDF DFfiE(L 95% TdHh b, T4 RIZI BDF FRIEM LD T 95%ME & L TLIHHY, FRIEH
TENEZNIZEDHE S, BDFDREF T v Y ETESMIITARERICIELZLDT, 24
D PTT #ICEKEL TS,

- BDF 8ENERFEETZ A N SBMA LTS, A%/ —ILIE 20 /8—Y/kg. KOH [& 35 /38—
kg TH 5%,

=) DOREBIZE STV, FKIEERFEECLESEN L, #1RIZH 100 ton #RE
LTW3,

*BDF [Z7ILA VETHELTWLAA, KEBRETOLEWRSAARERAL TS, il
TEMELOTHRZ bNEL, RERBEERIGFEREN 2,000L THD,

- BDF ®HiEIERAT 5/ —LF ML BY GUVMGEXERBZERT S L1 H 5.

- BDF ®iEICRHEXBIX5 2 TH D, SHLARTIE 100 A,

Chief Executive Office
[CED)

Ban ‘Wattalnoy Thong Tel/Fax: (B56) 21 520 715
Sikhottabong District Mobile: (+856 20) 9993 4479
WVientiane, LAC PDR. Email: dom1984ktvi@gmail.com

B/ 5 3 ABH Mr. Oudom CEO
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PEmEE BDF RISEE

B5 #&imresx (AR5TH)

E4F—4 ) —TO— LB BRND L5y TRFNTEf/S— L4
FFB
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2009-20125F LWTFZVNRNVEROEBIZEFTBERTISTIVEMRDRE

No. |84 TI—T% F# BRY HE#& (ha) EA%K BFHY
1 [R—2voa 8 43 1,316 1,228 479,221 0
2 |94TohlL 7 17 651 875 138,413 1,469
3 |vT7vITIY 8 50 2,467 1,851 700,073 0
4 |T—Ho—> 7 33 852 831 145,700 1,660
5 |FuinN—4 8 32 485 425 136,413 149
6 |3—4 8 26 836 864 258,531 917
VA VAS D 7 33 967 824 172,675 1,345
8 [Ty 2 6 10 58 23,108 0
9 [/X—H9— 1 2 29 39 15,468 0
10 [Fa—LRyk 8 29 396 413 6,500 1,906
" |L7oF—> 1 1 2 11 4,400 0
12 [FR—bky 1 1 1 3 1,000 0
A&t 66 273 8,012 7,421 2,081,502 7,446
H{$:20/08/2012

IWTPINNOF—OMEH ABR S+
HWLRYY AT o3 b yT
) LT NN F— O AB RS (XBDFEELET SMakkau Laott DEAESR T TH S, LbFD R IEMakkau

LaoftMVongphet& &,

LUANG PRABANG PROVINCE -3¢

863ha/836F | [ .

~

Marbad

[ 425ha/485F

875ha/651F |

NCGOY DISTRICT

S

= O River

824ha/ . ‘
= ) g s
) — A 1,227ha/
N 413ha/3967 % l-'-::ﬁm'uu:. e 1,316 F ..t:“:&"‘nﬁ':h-"-aw
NH nol

831ha/852F
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WP INN—2 R DB - TR (R )

2006~2011FRDE - HREHH D EIESRER

17. KRB

18.RED-ODEREIBF(NIF—

)

19.F—IM DHEMREIE (NIF—IL)
20.3 LD KIEMEFE (NTE—IL)
QLER77SFVEMREIE (N2 —

L)

22.boEOOD (ANFE—)L)

23. 03 XFT (NGB —)L)

1,599,294 1,765,332 +10.4%
650

23,000 26,500 +15%

13,000 13,500 +3.8%
STEIEL 2,500

22,146 10,620.7 -52%

3,000 6,774.30 +126%

2001 ~2011FHRMBROES A TRRFEDZ RS

BERODEERVENR, BICF—OM  TL ER7IFXVEDRELELCTH
BEREEENIERICHE/DL. FHBREE LR L ICIEMELG o

70.000

60.000 -

10000 -

- BT

- ir Bt
" R ER

34223
AT.TRE.  28.034

M

13.78%

™ " -

2005 2008 2007 2008 2008 20 2041

S7
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IS DD HZMREHIFE 50,5729 83— )L (F LT YR
T—LAEIZLLEN87,140 73— )L 7DD B LD HZFMHFR
FEHhIE (634,432 02— L) HY . RESNT-FEMMN104FTT
{aEFE1£628,492 NIA— )L (CHIFETFEEFITESENT
LVELY) Y . E#NIS (275395~ 94— )L | fEFA EFE(£41685
ANYBZ— )LD HT26,500NT 32— ILDF—I%F, 13,5507 32—
LT LK, 2,500N\7 23— IILDLET7ISFXI)NEENTLS,

4.1;58912

CHET. SEMEOR YT OBRBLIA . BT RAKEE
DNBNDEE EERISEHLTES, HICHRERD BSELE
% EAREN EELMETH.

REDRAZFZL-HDE T

BHEETTREMICHECT. U TO3IDDEERETY7IZHIT]=

1. MAREDHE: ARBROCBERXEEDRRCRE
DEMEELSD, BAITRIDEERZBEEESHDH_LITE
REUTTWS, 1A HE-YDOFEEZEIX2000F )L,

2. EFHEA: 2B+, XK, 28+ 1BICEEBEDRER
URBEICEAZES. IANSYDOMEBEIZIX1700R )L,
LD DBIEZDEDHZREICIR RTINS,

3. EEIUMEES: IRAZFLITAZEICERZUTAHIEE L
A+ RZFALEGELTEETIIENTES (RE
HE+IEEMILETISF))
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BEZHREHTH-ODRIRFL 248+ 167,
Xk, 2fd+14E

ERE1DHY

1) FREHNFIEE 1~N953—)L
2) IRERT7ISFX) 1~2~"945—)L
3) (EfAEF 30~50

HIRE1D 4l

1. ¥fF 30~50%

2. 4EIF 1088 -
3. RERT7ISFXVIEN 1~2~95—)

INGA—)LETFYDERET IS #iE
I HI-ODIRELEIHTE

1. GR7ISXVOEFE | 250 1% 0%+l =10,000
A 5,000%—7

2. INIRA— LEIEEES =750,000
I D=ONDFHEAH

3.FIETB=-HDHE N 4004 1KLY =120,000

300%—7
AMBEREFEAN =YID24 | 350,0008—F | =700,000
IER7ISFXFVHIE~DIRELE 1,580,000
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INIB—IVDIERT I X VHEMIZEHHETEINA

INDB—)L | 1R HTZY | IN2— LY [ 1xn8-YD | §FHIRA
HEYDERY | ODEER NEEE fili 4&

4007A&/Ha  30Kg/Ha 400X 30=12,000Kg 1,000%—F/Kg 12, ooo ooo

IMFZDINSUR:
12,000,000%F—7 —1,5800,000%F—7=10,420,000F—7

XTHE

1. HAFEMEZRET S

. STRADERFROEREZRMERRKRISRSLT(T7ELT
TIHED. EDI6. A AFRRICBENBIBEZEEET D,

. BIT75RDAZY I =& R FARIKRICIRELETE.
RREGEEMRZYIZT .

. 2MEHE (FRENHIEEZ+ LR T7ISTVIEMKR+EDEE) (CH
EITAIMERTEZAVTUDDETILH(RITES LGS
M ZEEZRTET D, TR LT7OR—=FF (TAER) . R—2 %,
FT—OIF ., F—=Ub— LM (F—2F) N5,
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VEe— b2 U I XBIEERT 77X O5AREICEE T 5 ol et o fast

3-1 B#

FHAAENCBIFLIERET 77X Y (LT, 777XV VEd) OofmikiiEizsn
T, flx O LHPBNAT D 0NEEELFIHT 2 & T, 77 7F U Ot ATREDNE S )
EH DD, NTHEETBH S N7 — & Z RN 21T, Z O RREMEIZ OV TRETL
77

F7o, T, REESCERMHEN RIEICH L L2 & T, HESE L REICHIHAEA T
WhH Ra— o0 Th, 777XV OREIZEBNT, EOXIRIEHOHELTNAEETH S
MR L7,

-2 WMiAE

VE— MU 7T =20 THAEMTE 58 ISR THEOEREZ G 5729
FRMTRIRHIBIZ I N T T T R hw b— 2 & Ei Lz, I 5T, 74 AFEEIRICH » Ak
MINCRIHCTEX 2MET —ZNROND Z b, BB W TEAMZEH (wLvTFarH
—) WX DBHEITV, T ;ofﬁﬁth ZIZDOWTHIRFTOR G L LT,

32-1 I3 2UFky)L—X

1) Hik

777X UN—ELU EOHER (FI12 0.5ha DL E) TR I T D EEZ R
7%)%abéu%ﬁféhuﬁEhéﬁ$_owf\%@mﬁ%ﬁﬁﬁékk%uaﬁﬁ
WEIT-oT,

ASEIOERIL. 777 F ) KA ORI TH L2, mEREZE T5720

] — HUSs | ZAFAE T D At oD H BB O 2y ek & 5 <, 777#)&EL<E%?6K@@%
WMEGZTBLIENEETHD, FriZ, 777XV LoNREREVEBE A |
DONTIEL, HOREFMICHEL T2 & T, BEEEL LT TE D,

AEERE L= 03B Tk, 8FFED Y T AR R LN, V77 Ry b—ATIEER—-10
1 5FD Y F A ExG L Lz,

F—1 VIR L—XLBHEXTOT T A

77 Rk — AR DHEHETDOY TR
A A1 Ok
B. ¥ DKk
C. #iit O, EE
D. E O, EE
B. HEMA O
F. HSRHB @
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7Z Kb wb— A

SHEHTD T T A

G. 2%k ©F I

H 777XV @7 7I7XVY

I. ¥—7 ®F—7

J. VEARMK ©®@u A

K. 7KH D7k H

L. Fii @FHI, B

M. FEfE @FH, B

N. N @®@FHL, FHFEH

0. N FAX[E @&, HrfEi
2) AR

T Ry —21X 2018410 A 13 AB LN 14 HICEM Lz, K1z, DT Z
¥ RNy b— 2AOFRAI & BN OB 2 T,
77X VIR, BREZINHET HLEMENS . ERERE (BRFE) IChWeE ZA 2 6h

THEY., EHHE S 2 OMm TRV 2D L% 2 P DISHEEZIT - T,

KL LTI T 3R = bR R BICK 20km D& ZAIZH Y, BHAFHA L
BE. 1M TRIE R TH D, F-ETOBEITIZ, £%EDUSSNOHEICBNTY,
RAM 72 H BB N 20 D LT 358 13 DIEHINEE 2 EE D 7=,

PN et ] R

w1 ()

e

SRRy IL—RBEE @

td

Duon Ma

K1 J35URMyIIL—RADFAEEEE A FZEH OB
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G 4.7

77 Rk —AORR GHE SRk BT 2R EN R EEORE) 258 1~
13127 T, [Al— OB THAFTEES, IRREOEWEIZL Y SHEENRRR D720, £
NoZoWCiIhloZ 4 7L L& Z%Em LT,

Ala K U 7= BIHFEE ORI, BERICADDLETE VI ZEbH 0, EAOELN)
RO HEATEERDB D ST, 1FE A EEOAHLNRWEERS, T b0 eEas N
ARTEERH D70 L, R—BFETHH LN RN R D EEZE X LNLEENAVIRL
STREETH 7o, KFHEOTEERNGBETHLT 7 IF IR, ZOLHIRRWTHH-7Z
EDD, FEEARIRE Z Ei T DAL, BHREOR 2 HERMNTRETH A
Do

¥, 772 KNy — R8BI DA PHE RSO BB OW T, A RN OERE
by MK EIZ AR A EE AT Z & TxR LT,

el S

BEES F—U#K FE 6 REEGNTF)
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BE 13 mh
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G 4.7

3-2-1 EAMZERICEK S8R
1) Hik
HAMZRIC L 28X, 77 7F ) OABRUENER S 2 & (FF 1. A 2) 235
WM L7z, BXPRHIRICIE, 777X ) LMOREAEREEICE END & L bio, EBHEOK
. B KIEE A ST LD SEE RROE LTz,
ﬁ%@%ﬁ%IMN%Mﬂ%Vﬁ:7Wﬂﬁ&UE@ﬂH’i@%%btoﬂ%@@\ﬁ
1 T 300m X200m, 2 T 800m X400m#FLE & L7z, IR LTl RZe i FUCBLRE L 72
PN O X 2R A B E L, R G RUREIT Hé&%ﬁﬁ@%%;ﬁbto

2) Ak

ASENERR TR o T2 b 00, RREN H O BHIRFIZ I 1T 2 RIERPEOFEIZ L - T,
BARF DAL E LUVRIL TH o 72, BHZEZ A — MTRE L Wiz, BHA— N—F 71T
T U= D Z B iF o Te B, F—HRIZB W T OB O AT N AL D L)
R LT, T ~DEEBELZEB LT, ZOL)RRKETITIBHZETET 508, BN
WKW TEBSDORRW S LIt

HBE 14~1T ISR 1, M 21280 2807 OZEiRkE &, $hE g, B X OEEE & & mA
AR R AR LT, ek, R mEIEA 1 T 150m, ﬁ2f2mm1%5

SRR M OREA AR RIT— I Th D23, MARRITT N TEEN L2 R LEHGE S
CRIAR OFEEE 2 BL CRgs8 L, Fosk L7,

BEE 14 #1550 ARDEREER (S E 150m)
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BE 15(2)

BT HNEEGREELERAEER (EE 150m)
(F:TISFXY. &EEB . F—V.F:FDih)
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BEE 16(2) f2honfAROERER (FE 200m)

67

EE4.7




‘4.7

CBE (1) H2Ioh i BIEEE (B 200m)

CEE1Q) R2li5H AR EEEEERAREE (BE 200m)
(T ISR EH Z0M)
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3-3 T — XN

NLAET — % 2R LT BN /5 R 21, mEIC LD i 21T -
oo ZOBZ L > THOLNHATHBIES 2 LI, 777X OpMHEICET S U €
— My 7T OFIHATREMEIZ DWW TGS L 72,

3-3-1 ALERT —Z Ofiftr
1) NIHEET—2DOAF

ARIEAT T/ NEREICHER S NT=T 77X U OSFN B TH D720, mGEE DI IR
WoONR FERETHNTHET =2 2FHTH T &L Uiz, RN GHsn 2Visl A E 3 2
7o, BHZEBIELNLHERIIEZNEEELI R, ZOD Lot EH T
WorldView-2, WorldView-3. Geo-Eye-1 ® 3 ZIZOWT, EIES »4FEDT —I A 7 DOH
W, BEENDRIT T IXYDNELFT LR OB AR L,

ZOFE R, WorldView-3 & X Geo-Eye-1 (Z137%24 4 2 B IIFEE T, M—
WorldView-2 |ZfEHT /JRE/REME N FIEL T2 b, ZNEHWTHIT 562 8 & LTz,
UFICT =4O ta "7,

[N TH#ET —% Oitt]
- NTLEEAFR WorldView-2
- WE
OFE  770km
o) W NI EE KR

- BLHEA A 2013410 H 9 H

ANV EN
Da—AH LT L— 396~458 nm
OF 442~515 nm
@53 506~586 nm
@35 584~663 nm
@R 624~694 nm
®Ly Fmy v 699~749 nm
@RI 1 765~901 nm
@i ARAk 2 856~1043 nm

- ARG B #¥2m (ETFO%H4E1% 1.85m)

A TFTIv I LY 11 vk

« T — X GEIR 2 2R Y
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X2 #E7FT—42HEE
(FROEEMNSEIAFE L1=WorldView2 O F—4 fEiH)

2) A G OMER

10 H OBMEAEIZ b, AR LT — 4 2RI Fa7 v h7—@EE (XN3) &7 r
NVAT T —Wig (K 4) ZERLEZ, ZHDOEENS, AIFHOEWIC L Y K2 e+
HEBIZ DN TIE, BERfT & D EIT o T2BRIC, HBIENEL b enb, 79 Ry
N—ADBEDSZIZFIHT 5 EBZN,

BB, BRI LAY R, 7F 29400 7—0EEE (R ®, G 6, B: @) TIER
L. 74V ADT7—Hi#HE R ©,G ©,B @) TEKLEZ, v ROFZONKEKE
DA—AZNLTN—THY, ONRPEEREOITRI2 LELTEY, HEOREIIAIZESZE
D YT,

SEETIL, TF 2T 007 —EBITHA CRHNEOE N Ly Ry U HRICERY T
BRTHY, THNVADT—EIBII I NEZRICEIY TEKTH D,

70



3 WorldView2 dF—42 oM L-FFaTILhT5—EE

4 WorldView2 dT—42MBLER LT+ ILRADT—EE

71

G 4.7
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3) tHuE & A R4 ﬁ%ﬁ@%ﬁ

B SFENEYNATON D T2 DITIE, K7 T ADRENEIVRE 2 e fitE 2595 2 &
DEMETH Y, ;ﬂ%#ﬁ@ﬁ\ﬁ% RL, 77 AEIHMIZOBEL TWhiuX, 2B OR
FIZAT @< 5, —FH T, i, SO, RRERE, FFMEFEICL-T
LT DD, FFEO TOTWREHNCBR S Lz — 20, A2 REOLEETH
D

T AEAFRLEEET 2T T RV —ADREREZFEIZ, NV RBIZ T A
I eRFE & LC DN (digital number: 27 —Z 233 RRICAET 5K 7 /LD
EIER) OMEHMEEZ KD, F—212%7 T RZBIT5Z0fHKiEETL T, £72. K—5a
mcr\AyP%&?x%®¥w&ﬁﬁﬁ#%lrbto

BI7> 6, AR (Band 1~5) (23Tl Il - VA ORI 3 TORE A
T, DN DMEVWMEZ RS Z LN band, —F., RIS (Band 7~8) IZBWTIiE, = DA
DR L TWD Z ENbnd,

WA D% I D & Band5 (FRA) DL UL BIRWA, L7 mo 7 0 VO
IZHT=D72DT, [FRRICZ m a7 4 LOWINA T 5 Band 2 (FHf) IZOWVWTHERW%E
RIREFRDNDL, —hH, Ly Ry VRN CIIEAITEVVEZ R L T0d, b

DR RiE, HEHOESIEDORENE N L K SN D LW R NnH 5,

T D53 HRFET ERRIOR L2 X 212, RENRBLBEARH DL OO, BHEEICEHET S
@%ﬂﬂ&éiﬂ\%@H%ﬁ%@%@&;%@wﬂ%ét YRR L ER BT T T
BRDONEHETHDH, AEOEWVITEGOE N> THND 2D, AIURO N RE
L2 L TEDENEMANDLZENARETH 5,

ZITHERTREZ LT, OB AT AMROT —F B, TRTETKE SN LR
HRNWZ ETh D, HIZIEX, AT FEROAEIAF LIZBERO K 5 2N D/~ N AT
X, DS DOKEPHYEENTND EB LD, LML, Zhb 7 7 A0 IEEH
TR, BRHOKMEE BRI > TS, DFFEETIE, 29 LB TOERLER
LCHEDDLERD D,

7D, B A, BARMR B KO ARIE, SRR R PASH U 7= B 2 A3 D RO Rt &
ROoZ Lhbnole, 777XV F—7  ERKITOWTIL, "HILTITE DML & KE
IR oo, by Rz UM T, A L0 @SVMEZ R L TV, KH & BEHIZD
W, IR DT, WIS RRL Y S ERBESVVELZ LD LB, Ly Rmy U
WARAMBRIZ BT, BEHURARARAR L U @ o 7223, K TR L 0 /h & 7efliz R L
7o BERBIZAIEUE CIE, M7 77X Y OREIZELS . by Ry U0 RIMER Tl A
NN LAX ORI o T,

FRO LT, FFEDO/NY R TR, BEESCHEA Y A 7O0FEIINETH 508, HEO
N REHANWDZ LT, HOREONENTE D AREENRESNT, —FH T, alfilko
Band3~5IZHBWVWT, 777XV DNTY X (FFEHEFZE) DRENVI L0, Ly Rny IR
WARAMR T, K & FHZ R SAEAERDZ < TRZ Y IR0 Rnied, BB E
LR N ERTREND,
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F#—2 K7 T7RIBITH/N FE] DN OftiHE

‘4.7

Band 1 Band 5

1D VS5R% ESILE T ZERE 1D Y524 ESILE Ty BERE
[A] [0l 5084 350.9 5.2 [A] [T 5084 285.0 7.2
[8] |:#:2 270 345.7 3.7 (8] |:#:2 270 252.7 6.0
[C] |#Z#h 510 361.8 7.0 [C] |#F#h 510 386.6 32.3
[D] ER& 91 394.6 9.4 [D] ER& 91 412.4 22.6
[E] |E2A%A 5439 294.9 5.9 [E] | BAA 5439 99.0 10.4
[F] | B#A%4B 3944 284.3 5.2 [F] | B#A%B 3944 92.6 8.8
[G] |=&#k 4674 309.8 4,5 [G] | =4k 4674 117.7 10.4
[H] |Z7F5%Y 1530 291.5 5.1 [H] |7F5%Y 1530 113.8 15.3
[1] |F—% 1631 285.5 5.3 [1] |[F—% 1631 97.6 10.3
[I] |EAR 4032 300.5 4.7 [1] FEAR#® 4032 109.6 6.7
[K] |[kE 3328 319.2 4.2 [K] |7kE 3328 179.0 10.0
[L] |Zh 143 324.5 4.1 [L] |Z#h 143 181.0 11.0
[M] |PEFR 899 292.0 4.0 [M] |BEFR 899 126.2 6.1
[N] |3+ 128 293.6 4.6 [N] |3+ 128 122.9 10.6
[0] |IZ&ZE 357 311.3 11.8 [0] |IE&E 357 217.1 46.0
Band 2 Band 6

1D IIR%E EJILH T FERE 1D Y5R4% EotILE T FERE
[A] DIl 5084 219.3 4.8 [A] [ADII 5084 252.1 6.9
[B] |i8:A 270 215.0 3.5 [B] |iA:A 270 296.4 7.6
[c] |8 510 230.5 7.2 [C] |#5Hh 510 551.3 38.8
[D] |&R& 91 263.8 8.8 [D] |:&R& 91 552.5 30.5
[E] | B&A%A 5439 158.3 5.1 [E] | BAA 5439 449.9 91.9
[F] | B#A%B 3944 150.7 4.7 [F] | B#A%B 3944 436.7 87.9
[G] |=&R#k 4674 170.4 4.6 [G] |=&R#k 4674 449.9 59.0
[H] |Z7FS5%U 1530 158.6 5.4 [H] |725%y 1530 636.4 82.1
[1] |F—% 1631 153.0 48 [1] |[¥—% 1631 483.8 101.5
[I] EX# 4032 164.0 4.4 [J] |ER# 4032 627.6 65.0
[K] |[kE 3328 185.3 4.2 [K] |’kE 3328 431.8 22.8
[L] [EHh 143 188.1 4.3 [L] |Etth 143 627.0 18.4
[M] |BEfE 899 160.4 2.7 [M] |BEFRE 899 618.8 53.4
[N] |3+ 128 162.6 4.4 [N] [+ 128 693.8 47.5
[0] |lF&EZE 357 183.6 13.7 [0] |lF&ZE 357 592.0 47.4
Band 3 Band 7

1D oy E L i FERE 1D 954 ESILE i BERE
[A] [l 5084 317.7 6.6 [A] |1l 5084 190.2 7.1
[8] |2 270 306.1 5.2 [B] |:#:2 270 239.9 7.4
[C] |8t 510 343.7 18.6 [C] |84 510 598.6 38.1
DEE 91 404.1 18.2 [D] |:&ER& 91 562.6 34.1
[E] |E %A 5439 191.2 16.7 [E] |E&#A 5439 754.1 162.6
[F] |E%%kB 3944 180.0 14.7 [F] | EZ#kB 3944 715.5 145.7
[G] |=&#k 4674 208.5 12.0 [G] |=&#k 4674 692.3 89.2
[H] |7235%Y 1530 216.9 19.7 [H] |7235%Y 1530 994.9 137.8
[1] |F—% 1631 189.5 16.7 [I] |F—¥ 1631 793.8 170.1
[1] /EA# 4032 221.2 12.4 [I] |iER# 4032 1067.5 102.3
[K] |k 3328 245.4 6.9 [K] |7kHE 3328 563.4 37.0
[L] [E# 143 261.8 7.3 [L] [E# 143 974.0 37.2
OEE 899 221.5 7.7 [M] |BERR 899 881.9 100.5
[N] |78 128 238.6 13.5 [N] |/8 55 128 1123.3 85.8
[0] |IF&EE 357 263.7 27.0 [0] |Ix&EE 357 800.3 81.8
Band 4 Band 8

1D D5 R% E LB T ZERE 1D JSR% EJtILE ] BERE
[A] [ 5084 412.5 8.8 [A] |0 5084 122.7 6.9
[8] |:#:3 270 376.1 7.3 [B] |:#:2 270 146.6 5.0
[C] |#Z#h 510 491.7 37.4 [C] |#F#h 510 521.8 30.4
[D] |:ER& 91 552.8 31.8 [D] |:&#& 91 457.9 27.4
[E] |EA*KA 5439 178.7 17.8 [E] | EA#A 5439 666.4 144.4
[F] | B#A%B 3944 169.5 16.3 [F] | B#A%B 3944 637.9 131.3
[G] | =&#k 4674 202.4 14.9 [G] | =4k 4674 614.1 81.8
[H] |7F5%Y 1530 208.3 24.5 [H] |7P5%Y 1530 887.0 117.7
[1] |[F—% 1631 177.2 17.7 [1] |F—% 1631 696.6 153.5
[I] |EAK 4032 205.4 13.0 [1] FEAR#® 4032 940.8 92.1
[K] |[kE 3328 275.9 11.2 [K] [kE 3328 485.8 37.2
[L] | &k 143 285.9 12.6 [L] | &Eih 143 863.7 30.4
[M] |BE%R 899 223.2 8.3 [M] |BEFE 899 786.1 85.2
[N] |3+ 128 229.5 16.6 [N] |3+ 128 993.3 74.2
[0] |IE&ZE 357 314.8 52.4 [0] |IE&ZE 357 736.8 65.9
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4) AR O R
TATRDT=H A TR N FEORGHMEEZ FIC, Zif (47%27 7 2A0REL LTHEEL
eI RvNDT—4) OHERHNT, EOREARED 7 T AL LT, BHEIND M
TR, F— 3127 T AHOHBENHBIREZ R,

#—3 7T AmOHENHRIER

o5& | A | e | e | s | SR EER oy 20 5o s ke | s | e | e | ek
bapl| 98.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B 0.0] 99.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
®ith 0.0 0.0| 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B 0.0 0.0 00| 978 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B AMA 0.0 0.0 0.0 0.0|] 57.9 45| 101 33 6.8 6.0 0.0 0.0 0.3 0.8 0.0
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4) THEE &2 A RIS SR D AT

F1oin gz, 5Etick 2777 Vo RRErticonWTRa L7z, K
-TIWORLIEA L oA Vi E R, G, BO 3 ANV RICHBEL., & 51T 4 mfRgEIC 25
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EMAI2GF 11 7 A ThoTe, £-4127 7 A EOFEHBIE %7~ T,
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