23
2010

12-053




23
2010



23

2010

11



T 4 4 N M

JICA

.13
17
.18

BDF

BDF
BDF

NGO

21
21
23
23
24
24

.26
.26
.26
.29
.33
.35
- 38

UEM

UEM

41
67

M/M

R/D



I T ] ] 1 = ]
E 27 L ag=. 38" -llﬂ’ d.l'a' T |
MOZAMBIQUE| & - UNIED REPUBLIC OF s
e T | Bislior Dicigaitils
T ez | = TAN?AMA o i,
ol i ik JI JJ i = — o Mogimbos os Praia
3 f‘____. ,.-'( |_ L e - ,-- I'.l'uaua
1 { by :J r—{ﬁﬁn“uh % fﬂFﬂ‘ﬂHG gam |
e Z!‘MH Iﬁ oo e '”“i Oilissrngs
. Eﬁf : y : PEFGADG R
RETUDLIC OF § rl Ancuabe @ Pamba
MEENE?U ,_‘." ":"Fv.luntepirez i INDAN
e B UND e
7 ; Jomagliesd eraN
= : e wea, Gim poblama 140~
= R f Mcubin - Macak
e i
| ,,«--\{: o F..;mt.’,“:‘g%"""‘?d\ O APER T ees N AMPULA vl
e : ngse 'y o = LA
| ]_-r'{l I h ! £ 11. ot vtﬂmxymwmmcm]rﬂq peaminiue
e g D Chiu la /
RS i
e ki - o e |
s = _p.hm’:he
f MERZIA o _omedesis
E __lﬁ'.\".nmq
: B _DFEhane
Na’.‘m.- Tr8n u‘n’lladah\‘aumm
3 1 ‘%Du{ﬂlmanc t
e -\ ...-' |,.»ma“,|,-,m Mannmeu " e kL3
it B
S Uy AT i
r.;.n FU.I A L. 7 Chiiriges i
Mﬁrncﬂr: 4 \ L b
ZIMB i
IMBABWE pors el
i L‘L'T-‘ﬂ\.'ll P I:_,k.lndu \\‘
g SR s
[ & sE{e _J mbﬁm&am iy @
___..:D \. D
X I i’ o
i o e L ..l Jc:ﬁu.'a Mambonz i
: i s K kv_/— 'L'" !nn.q%bm o
It [ e T Iy ey H.wlf;-m "
T Y | Henmpidmr -l
| (% Chicudisclala & — '\. Wehite Sifliancilos
e { NP
MAKME : ; .|' 'Eﬂ IAMBANE | S0 Sabastias
{J 3 . Hepint i AT Frales
J’f‘-: Maszinga
Murmrrd:lans
_,-F;.Inhamhana
— 24T i ,}‘""r‘;. % t . i Wi
=2 "l. Guijgy 4 uiﬂ'-”_.:;:wwamm
SOUTH/AFRICA _ ydige SR, 0425 tiissicn G Nasianal caphal
L= MEE’#;E;;_;&Q:&& ’F'.Z;-;;":f'“ze IV PAN B EAN & Prowineisl capital
= J e ; Eh :
J gork e P o Town; vi
o) = fﬁ‘i"‘l‘l Lﬁ*ﬂlapu;u £ Kisian e
- Protoria 1 & 2 MAPUTO -
Lo NS, O Vista —=— Intemiatanal boumdary
iHhahani bl s e ——-— Prosaneal noundany
SWAZILAND 77— [ vl s Main rasd
i e i, o = 1w fsom —— Ratlsgad
Lindeet Asorg:
ix- Ef]" .?uit slg- 36- 3R o 4=
1 1 1 ¥
Bl Moo AT00 How. T LETEDNALRSS

dune 2004

Lizpartmert o Peastkoeping Orerbons
Larmographic Socbon



BDF

Bio Diesel Fuel

CARD Coalition for African Rice Development
CDM Clean Development Mechanism
CEPAGRI Centro de Promocdo da Agricultura

CIF Cost Insurance Freight

CNB Comissao Nacional dos Biocombustiveis
C/p Counterpart

DUAT Direito de Uso e Aproveitamento de Terra
DVO Direct Vegetable Qil

EDAP Energy Development and Access Project
EDM Electricidade de Mozambique

EU European Union

FAO Food and Agriculture Organization
FUNAE Fundo de Energia

GDP Gross Domestic Product

GHG Green House Gas

GIS Geographic Information System

ICRAF International Centre for Research in Agroforestry
IHAM Instituto de Investigacdo Agraria de Mogambique
IMOPETRO |Importadora Mogambicana de Petréleos
INE Instituto Nacional de Estatistica

IPEX Instituto para Promog¢dode Expotacbes
JICA Japan International Cooperation Agency
JSC Joint Steering Committee

JST Japan Science and Technology Agency
LPG Liquefied Petroleum Gas

MDG Millennium Development Goal

Mt Metical

NGO Non-Governmental Organization

PCB Programa de Compras de Biocombustiveis
PDM Project Design Matrix




Programa Nacional de Desenvolvimento dos

PNDB ) o
Biocombustiveis

R/D Record of Discussion

RSB Roundtable on Sustainable Biofuels

SADC Southern Africa Development Community
Science and Technology Research Partnership for

SATREPS )
Sustainable Development

SIDA Swedish International Development Cooperation
Agency

TSC Taxa Sobre os Combustiveis

UEM

Universidade Eduardo Mondlane




FERERIAMER (BRI RE R IS E BB 2B 1 77)

1. R4
EH 4 :x¥rve—ritfE
F4 B E—2IZB T 5V Y b a7 7 A FRE O R a9 A PE
Sustainable Production of Biofuel from Jatropha in Mozambique

2. W=
(1) EXOHEW

TP E—sfE (UT, (£ BERT) &, 79.9 75 km* OE+ (HAROK 2.1 %)
LA 2,140 TN (2007 ) ODAOZEA L, Sz x X —GT AT A0 L LT
Lo, I HEMFIX, XX —F~OT 7 B ALEICLY, MAREOKN 11%% 554
M LD EOMBAMERR, £ HEOBRBE O LHFEEDO D=0, A 4Bk
@%%%Egﬁﬁmo&o&kaifméo

K THD T2 EIIAAABEBHAEHT 2y b 7 7 B FOAFEICHEL TWD
& %‘x 5 AL, 2005 O EF AR L 0 EFENBIbA S 4, 2009 4 3 A IS CRR I NI
A FEENTAR D EF I B W CEZEMREER OEROREZD I LTS, B2 TE]
EREESIZBNTIE Yy ba 7 7 OEFE L AL TRE~OIERAZ I TSI o0, B
ML EO TR DR+ T, AEROBREHMEORAITAII L TV D LTy
A AN

[ EEMERREZRETLIRETHDL T RUNLR - £ K732 Kk% (Universidade
Eduardo Mondlane : UEM) 1%, &) EIZ@#E L7722 % b a7 7 OAREKR OIS A FREFD A Rk
ZHI L, 20094 11 A, DAREICEFHM I 7 ey =7 N OBHHRIZ LD UEM & BT
Ry LR ZEF L, REEXETIE, £ HBORBEHIKIZE TSV Y be 7 7ol
BRORE « HEEHIEEMSL L, A 4T 4 —ELPEL (Bio Diesel Fuel : BDF) K& OVEE
REFOBUERIRBHRE 21T 9, S DICKRFEME., et REZELEE X 77004 L |
CDM (Clean Development Mechanism ; 7 U — B3 A 1 = X L) HFEITO 720 5 e al
RV AT LAORMELZHIE LTS,

(2) W1
2011 £ 4 H~2016 3 H (60 # H)

(3) WikesE (JICA )
#3.01EH

(4) W JIHEFSerkhd
MEET  HEA
WM TR UEM, X heEv 74

(5) [EPH IR
WFFEAERBREE « R
WFFERERE « R TR RT, ARCKRT, AAREWIEHR AL, tEMEEANT 7 U DB %
%/\




(6) #HISKRFBRE o O,
REFEDOZIRBEIX, UﬂAI?B FIEEE, R TR OMNEE 75 4, X bhety
IO EIEEE N F T NS,

3. WA orTEN - fLE ST
(1) BLR M ORI AL
(&) EIXAEZBAICEKELTEBY, MARED 11%% 5D 570 EMEHEI L /25T
Wb, T2, FETIEIZL OBRE QR 2L —IHED 80%) % FHRITIKSF L TV DM,
ZDOWRDT=DITITON D MDA K E 2B E 72> TV D, BUF I Al A & H o
HERBREDTZD, V¥ b7 7 2 G0 HERRERT XL —DEALZDI LTINS,
) HIZY Y b 7 7 BRIGHEMAZK 330 FhaBT5LENTWS, LLans, [
ETIEYy hr 7 7 HIBFIZOWTRZENZZMARERMINTE LT, BEHEINLTND
KBSy hr 7 7 FHEICBNTH, MEORABORBREEZITo TV OIEETHY | &
ELENEZER L TORWRITH D, £, ZLOEESR—ADOV Y hu 77 HEN
ISR EDO BWHI TEBESNTRY . MO EEY L BAN DIV ToRE I
SRR AN EW@%Tﬁﬁ@i%bm%ﬁf%é ZTOES, BUIRTY vy br 77 DH
NS 720 ORI Z RO T-HEI1TIE. OB A u\ﬁff%FHVF¢%2:0>%% e
AN TW5,
F72. V¥ b7 7 &5 L7z BDF & BERBREO % 21> BDF f itk O BEKALERLIZ D\
T, T ECIEEAEHES N TOAVORBIRTH D, 29 LEEBE~OR D7D
(] EICBITAY Yy hu 77 DREMAEFEL Yy b7 7 RO AL FTRE OB RE A
FEICE D, Vv ba 77 OFHMNIERICE T DO EmBARD ST\ D,

(2) MHFEHBUFEZFER EOME S

fEARBREHRAIC LD A4 7 L ERSESINE N T%DORE LT RBEREICHED T 4
—BVIRE R & LT IRIRIEF A~ O FE BN & AliAs B A A0, B ) EBUFIE, 2009 4
5 A, I TREBIBURERNS ] ZBERIE L, WEREZRET =X —L LT A A
PREL 2 ARG E AN D IEMP AR S L BivT,

2009 FFICHRE SN T=RX X —k 7 X —Hi%] 2BV TH, A FTRE O =R L X —
T X —HIE EOBEEHEICERINTEY, =X AF—EIKROFAIE LT M ABREHUR
DD — AN TR X—JRDOIEM L LT TRE O 7 EFEA BRI+ 5 2 &
DT LN TS, AL 2009 FIZKESI N T8 - HAET VX —BREK] TlL, A
AF~<ACHETIBERPBRLNTEY . EHMRER A F~ 2 (FHPAKRRK) 1220 T
. @IFEA =T ORI, "M ATADa—Vzxlb—a T A, A A R
EORH CHEIBRE 2 EE LHCARROMEEDORBELITO R E, LV RMR R LF—
VAT LERET LI EDRBREATVS,

ZH Lk T EOBR#EEGE L, K hixzoF#icihs b0 L nz b,

(3)@@%%%%@%%

—IXEF O SA FIREBOR R E ~D AT B S 30, Bk OER b B L L
t/J\%E*%foﬁ Uy ha 7y EEEEE~OIE, BEAETOREREE X — (Centro de
Promocao da Agricultura : CEPAGRI) Z i L7-/3A A REHZ BT B HF2E KB E1T> T\ 5,

AR ERITIZ, 2008 4F, A X U T AT & L bic ) BT D31 FREHE~D &
G T 12,

7 X BIE, T HICBT DA FTBEONR) a—F=2—07uar 7 82 LT
W5, £, A7 XK NGO Th D FACT WHIE, b3 —HR T v — KM RO~ =




IMT/IBRBEY Yy b7 7 FHELZFEBETL2L LB, P o7 7 BT 098 [FEFIC
ToTEY, BFHOMAIE, Eh, FREAGE, BEE RELZAALXF—NRT R T4
— LDV VSR, MYy b T s MEERA LT B U OB wT
HEMTONRTWD, L., BEEEICE DN, AREFRRREE, BRI 72 REEICIE
STV,

7 AU HF% NGO THD TechnoServe 1, £ HoaaF vV RELIEEL AL AT o
—BLOMTETVENRA Ty hAR—ZATEEL TWD,

F72. EUBNAA A~ AT 2SR E~DOXEEIT-> TN D,

(4) oEEBEGR & OBE, JICA [HBFEFEMETE EOMESIT (FrrZ MBI 500
S
AFEET, () EBOGBEHIRICES T2V Y ba 7 7 OB HEEZHL L, A 4T «
—BVRBMAEES AT LA AREETHZ LICL D, CO, DPEHEIRICTFE 45 & & b, Bk
(EORIHIC X 2 HIEROARREICHEGFTHIZEEZANELTRY, WU RERGIE -
BREHINNORY - EESOXEBICIpEEEENON B, BROALG N - ARG EEIT
o_k%ﬁm&?él%$%@%#¥ BIFD EESNKES 07T 5 LOBEMEN

Wb,
4. %ﬁ@ﬁﬁﬁ
(E72IEAE])

(1) WAhoBkE
(| EORBEHIBICEAST A2 Y ha 77 OfFE:, HEROMSLE &bz, Y% b
07y ORERE, REXE~ONRENBZHICHEHIEEIND,

(2) & (TU M7 v ) LiGH
R, Py b7y OFBGENRE S, R R TR L S D,

(75 )]

1-1. AR Y B 600mm F2 BE 0O =R (i U 72 dn FE O RFA & 328 E 217 9

1-2. REFHIR ., BIGEE, B, MR, 0E & v o TR G IEORER &AL A2 1T O
1-3. e AR O FEE B & £ O E B & AR PEME O RN 21T O

[(fet% - BAEME]
+ AT T 600mm FREE OB O BREE T ICR W T, MEL M, bR e, REEZ b O
R s X, BESND

RR2. Ty bu T 7 IR ABRE SN D,

SR
2-1. Vv bu 7 7 BRI D IS O =M, AR R 2 e L, A rICEF
flid %

[(fet% - BAEME]
L E YRR SRR SN D




R 3. BEDONEN R ¥ ba 7 7 S A APRBVEMEI A SN D,

(58]
31 V¥ bua 7y A TR OAFE R ER T b
3-2. Vv b7y A FIREFOBREE SRR &2 Tl 5
3-3. GERA DYt T 1= IR I K » CTRAET D HEKE DT 5
3-4. Vx b7y A ARELOAFE LHERICBIT D mE AR S B LM OB R AT
)
3-5. U ka7 oy oA A PRRNIE R R o SR BR A ST 5
(54 - BiEfE]
VP U — 7 OBREREICHEAS LYK OE N 2 BT 5

- R, B TORMERE L U2V ¥ a7 7 S AREHEREEIR NP S L
%

PR 4. BIERH AN & A2 pE s R O i ST

[7EEn]

4-1. BIER, RE. 70 ) U b EREZ A ET A HEN A BT 5

4-2. [EFCREE D R BE Sk 2 Ll 5

4-3. VX bu 77 KOBMOEZEMERSRE LT, BiEE AW IRE OB & R

%
4-4. NERJEABRELIZ B DO Do FRil 2 F W T [E T B0 & TR o0 A2 pE Bty & B 58
+5

(s - F )

C Uy N7 7 B B O MR FE R A R S S %

RO B BRI S S AL D

PR, BRI OB~ OB T AL BRI B S D

RS . Px b a7 7 S A ERE R OMER O B e 5Pl - FEL RS IRE SN D,

(V58]
5-1. Y% hu 7 7 o FREO A EN iﬂﬂﬁﬁiﬁzbzhé
5-2. ¥ b7 7 S ARELO LR TRRICE T 2 BB TN %

5-3. ¥V hu 7 7o ZLWHJ:EIEH@@FHE# B DBEEL S TN D
5-4. Vv b7 7 S FREEOLE AR D BB GIENRAE S LD

Uil - F ]
LU BT S A RO B U A 7 S S, T A B ISR Y
FLHBRS

PR 6. RSNV Y b a7 7 S ARBAEEE TV ORERI R EHR IS FIES N D,




[15Eh]

6-1. VX b T R_RAFTBRE DT AT - AN TEAAL N (ZRALF =T
AREAM & Ay Hr. IR E A AHNEN R DR & AT, RRFEIEREM) A2 T D

6-2. LHUFIH OZEALITFR D R BTN & i3 5

6-3. LERFRMEZ TN T D

6-4. ¥ b7 7 NA FPREEO Ffoe e FEAM & FE i3 5

[F54% - HAAE]

VX bR T 7 N FRELO RV =N T AT S
-V hr 77 A AR OIRE R T AHIBENE VT 5
sV hu 77 A AR ORF I T S
- Vy hu Ty OAFEIZ XD LA REOEERFM I D

R T. Py ba 7w A FREVEPED CDM FHEL T ERMDIRESN D,

[7EEn]
7-1. CDM 2 0 S28L rl RE MR- 2 S 9~ 5
7-2.COM HE¥DEYF L ©— 27 LSOO T 7 U F 25 E~O 5wl He M 3 4h 2 17 9

(fE5E - BAEME]

- 325D CDM HiENREIND

cEP U7 THEINTEFRNR Y Y ha 7 7 A FBRENEHET AR tho T 7
VAETHEHAINDTDDOEENIERIND

(3) AN (AT v 1)
1) HAM (BEEN3.0MHEM)
HMFIRIE., 580, THEESZ AL, ZDfl
2) =] Eum
C/IP NM% ., ek - THIFEL, Z ofl

(4) SMBER (i7- S o RS AMERSE)
[(7ry=2 b BEEER D T2 DI ]
s RBUR 22 BRI AEL T r Y27 FOEHZLT 720,

[ B R D 7= D DA S ]
- BDF i faak O e v b v 7 7 s AR E G S iR SN D,

5. FFli 5 TH B X B RFAhRE R

(1) =4
DLFOBLENG, AFEEEMOZLMEILE W B s D,
<] EHTE, ERR3. olBY ., Al AAE ORI L HIRERRERSE HIIZ S A R
BEOTERHHERE Z BORICHED TH Y . KFEEITHFEHOBEKRK=—XIZHHLTWVDH, =
NS OBORIT., BHMICIEAREIOMRIC L D ZoEENERSND Z kﬁ%ﬁéﬂ
D0, BRI AN RT3 2 REBREFIH O T mtEn o . REEOZLMHITFE V.,
CRFEIT, Vv hu 7 s HESTOEZEN MR AT E LB \/¥FE77%W
i L7- BDF & B REL O 2 DBRBEICELE L 7= e fit7e LM O H 582 5HE S 1




(2)

(3)

(4)

TWLZENL, HOZAMETREY,

BB 21T O ~ 7 M~ =T d, ) ENTHRHED BBELR-METH Y . AFEED

FNAFETCH DBAREROILICERT 2 2L LEAMERH D, £, v=VIIWE
600mm FEEE DR EMIL TH V| BAREAE & OBE PRV R TH DL Z D, Ty
bu 7y BN OMSI 2 B E T OAREEL 0BG GE <, dEHMul s LTy T
b5,

A%
UTOBENS, KEEOERMEITEmWEHWT SN D,

CARFEEIL, [F) BBV y ba 7 7 iIEHEN (T Ty b1), N ARREVERE

il (7o 7y h2~5), o607 U 7y hOFRgE AlREME & YRR Z REET 5 7
DRy h6~TICLoTHREND, TDORH, HRHIBICBITAY Y o 7 7 5
FIHEM OMEIZ XL 2R RRERSLSEEL VWS ey =7 FEEERICHT HH
BN — R R S LTV D,

c RHHIT, U ba T 7 B LS A A RE OB R R 2 AREE U 7o BT A L 2 Rl

5770 —FhbloTBY, URTDREWNAATREAFE~OH I OTTIEE L THZ)
Thod,

AR, BT OB b bR R NS RAEN B,

cARFEPFMT LYy bu T 7 OFMEERBAEE 21T 0 MIEIE. N bu®y 7 HNEA

TH~7 Mil~=% & UEM B’"FrET 5~ 7 MR 7 RIfLET @S THY . [£) H
THAZ LRI AMEZ ST 2 LR, A ay NESG X, PFREENLET D~
T ROEBITHY, AT TNHIEHE SN TWD O, BIGERICLERE I,
Ml7m v FEHERLTHIRWEELE D L TPHETE D,

» BRI A AT O EER=E L BDF L [HTRRAE 2 MREET 5 BRI 1L, BEAF O % i R IRIE

LCHFEEES 2T 52 L LTRY, ZRICHEREEGEM ZEBMT5Z L1k
T &V IEMEN ORI 22 T « LEVEDHT - (R FEZ1TH) 2 L2 E LT 5D,

Flo. DREORE - REZERE LTI, UFTORBEZLLNLD,

CARHEET, U e 7 s BEORBEENAZO LN TED, #KCRZR Lo BREE

WBEETDHE, 70V =7 bOIFEIN —RFRICHRr SN D FREEN D D, £z, EHT
DB E LIoK B HR T 20BN S, BSGIZIE Y = A F2REL T,
RS 1L E MM DE IR EAT O ZENHEE LU,

AT K
KEFEEDA N7 MIUTFOXLIICTTFHRHITE S,

CRFERT, T HOBEIEIZ ST Yy e 7 7 fh 2 B 505 LIRS W TargE S

H5bDTHY | WBEHBICET 2y b a7 7 AR08k & RO, T
BT DRBHIO Yy b T 7 BEEOFEMICTFE T2 N M SN D, EA UK
TOYy bu 77 fFEOEEMT, EMHAIHZR & HEROAFLEICHIRT D,

- BARTRREN 72 BDF Ol & ERRELOB 31X, [ [E? BDF L OVEB AL O L 12

BRABUORSHEI~DODEBN RIAEND & L HiT, KREENLELNIZFAWAR RN,
WREBEE I F—REKE2BL T, FR A A TREAEFEET VOMNIIHE ST 52 &
NI IND,

Vi




(5)

CHIEHE L TCRED DT RN X —ROEmWERRENEESNDL Z LIZEY, ThE

THIRFEOFREHABRE L TRE SN TEHRBROB RO Z2 ) =8, EHIEOR
IHICEBRT 2 Z WS Nn 5,

VX b T MM LT TREVERES AT DB 5 2 LT IWERR T R DH|

WMA~DHEBPIIFFS N D, ST, Az 7 7V WA E~EH T2 RENHEICS
HT L&Y TT Y AREEASOREAMOE KB IFTE D,

CFERIRO7R Yy b T S TIE DML & A AR DO AEFEL AT A DORESEIC LY, T

EWF e B DR ZEH DRE I L WHE S 28 U7 A B RIAEN D —F . /A AR
BHORFZNFEIRT D2 LIk > T, BDREOZ X =2 EMRGE~ DR MR S
60

ERVAY L
ARFEEDOANIEBIEDO RIAZIT, LTFTOXIITTFHTE D,

< BOR - il

€] Eoh EMEZRFEFKFETHL TEBHF 5 VEFHHE (2010~2014 4F) | 2B\ T,
NAFTBREHIREL XNV — 7 ¥ —OBEFHLE L TESITOLNTEY, AT,
TRV —ERIE SO N A A BRBBOR BRI (2 3 W) T AL A B~ DR AT 2 38 5 LIV %
X —L L TONRA FRE T D 2 ENARICE RSN TS Z Enn, RFEEN
L LT RE Ty METH ORGT 5 RN & < . BORI TOKEN
MR TE 5, £/, Vv bu 7 rRlBRERESK T 925 2015 4RI T34 A RRHE SRER I |
TIPS ARE O FE N 7 = — ARSI N 2 b, 7av=y METHOEK
R SER DRt T 2 AlBEMES B,

+ ik - U

AKEELEDEMMETHSH UEM 1T, Vv b a7 7 8 & S o T RBL OISR ERE D & 5 F
TR THY, Z0HEENITe v/ METHROFERT A ZEDRAAENS, 72721,
A 154 TH ORI 72 IEE 2 R T 5720, [ EHEE KO UEM (Z+5 7 THH
BEERDO T BERD D,

UEM BER TS0 NBRLEICOWTITE ENICHER SN TS 00, T¥ETONE
BLEIZ DWW CIEER ST TV W, &7 7 M7y OSSR OEGR & 243
WL DM Y A NOREREITWV, (BN EA —F =V v T EHHERT DB NN LET
HbH, UEM ODERELR T v 7O TH A= 2 2R L CHFIZEEEI 217 5 729D,
TuaTx s METHROBEFOBMOREEFH L OEBINFHRICERmEINLDL Z N T
HIhd,

ARFEETIE, UEM B TEERERTIHESE TYOy hr 7 7 &G E2T5 720, 7a v
=7 METHROAL Yy bu 7 7 BT EZkGET 5 /TREMER &V, £72, BRIZ A A
T4 —BNEFEELFEBL TCNDEIX Ty 7%, 7 Mii~=HToVy b7 7
DR RICESVWTEENEDS L TWEZ b, AHEETHE SN L ETE2TE
ALTHLERERISETW Z ERHIHEN5,

- A7)

UEM T80 #IR & BT RO EIZ 7NV 2 A LA TEM SN TEY . PhD &+
DN E B LTV DO B WAFERRE 23 i > TV 5720, REETH OIS HIl
FALREBIELZENMFEISND, Flo, BN RFE LT, BUFBER & 0O EUR
RE~DSEIT) — )5, BREEELLFETHIEEEZITo TNDZ L, KEXEDOHFIE

Vil




i R A TRBBORICKR S L 2 R0, Vv b7 7 FEASOEMOE KA S
oD,

B8R Ve RESAO/E

[BREE~DELE ]
cARFHETITHRBEMTOY Y ha Ty HEEFER O, % OREE AWz BEEREO
B 2B FRICHIE T 2 2 &k, 1) ETRBEE 2> T 53R H ORI &
ZAVTHE D ARHL OB IR I ' #RT 5,

cVx bu T dEEE LoD, AFEETIIZOIEHRICEDRES MRIZKT 5%
B DT DI & EfiT 5,

(GESEUREY|

Yy bu T D AEEREMRANA AR 2R T L LIS AR DR
Broftignage s 20, 72, ERE5. (4) O LBV BEMETOR /&AL R
MWRIAEND Z &6, BREIRICET S,

[‘\/\‘:r: /5“‘]
- REB ORLRE IR TR0,

L BEOIHEBPEMENS OEGNOIE
FeATT DME D SATREPS HEDHR L B o —0fK TR 2 B £ 2. KB OFRE 15
R R DB ILOHED FH 7Y, a7 NEBEFOYE S P RKEEIIKMIE S,

- AR ORI
- L E2— 201349 HUE
« A& T RF AT A 2015 ¥ 10 At

viii




B1E FMIEREREOBRE

EFHFE—7HRE (LT, TE)EEET) 13, 799 5 km* OE+ (HADOK 2.1 %) &%) 2,140
TN (2007 ) OANAEHL, 2LV MG AT A EZLEE LTHDEH, MlkicEW
HFEORELH Y TR VX —JH~DOT 7 ERFRELNTWD, [FEJEHEMFIL, =3 F—JH~D
T U AREIC L DRFIRAE OHE - ERSOHES — B 2O, ARFEDOK 11%% 5D
DA X 5 EOMBEHEER, F -5 OB N O HHTEEOIED -0 A FERED
R EZEEREOOE DL LH X TS,

B SECTH DT EIIAA RN T2 FOEEICHEH L TWD EEX LU, FIZIE)
ERHICBWTIEY v a7 7 OARE L A FREF~OIG A #IFF S, 2005 4F O BUF KGRIC X
DAENBBESNTZ, LL, BEEMIORRICE D EFEEOBREHEOR TR LTV D
IV 29, 2009 4F 3 A ICEIEE THRGR & ALTE [N A RBHC AR B [E SIS ) 1235 T E F 72 42
FOEROREEZD S LTV 5,

£ HEMEO I HERETLIRETHDLT KU R -E 2 KT 32 K5 (Universidade Eduardo
Mondlane : UEM) 1%, TEJEICE LYy ha 7 7 OEFEKR O FREI O AR Z2 % & L, 2009
£ 11 HichbnEIC, B I 7 e Y =7 hOPsEARIC LD UEM & BT ks & o L FEFSE %
FEE L, AV Yoy bTE, TRIEHOEBEMIRICET2 Yy ha 7 7 OBAEORTE - 5
FTEZESL L, A AT ¢« —ELRE (Bio Diesel Fuel : BDF) K& ONEJE AR D B & Hy i BE 56 21T
D, SHITRREM, et BRERELEE XM A2 K L, CDM (Clean Development
Mechanism ; 7 U — BT A 1 = X L) HHELICOR D LEEARER S AT AOBE L O T2 &
L TWA,

APFEZ, TEIEHBIE»OOWM N EFEOY R, NEZMR L, L BUFBERKE & o+ %
T.WHAHHEZEET D E LI, YT Y =7 FOERFHEZIT 9 72 DI SR MM A [UE
T HZEEBEME LTIRE SN,

JICA

€] EickBiT52& K MDG (xR E O AN O A ) K ORREE 2R E MDG (k%
W LT N Z ) OFROELE 20BN REOHNTHD, EAOD 710% B EET D 2
FEBIZI T DBEEE D 5% ITBEICHEF L TVDEN, 2RFED 6% N/ NMNIMEREZTHY | &
WA - IRAEEEREOBHBRERELZEATVDIZOREFZOINAILE L KV, EFEIZ, 2006 F k-
FHORFBEEETRERT 9.7%HIM L7, PEE L TOREEDN 224% DM EZ R LIZOIIH L,
HFERHEDELRDOIFHEREIZONTITB8E6U LK LEE-TWNDLZ D, IMERERDEZE
EEMON EE TSR EEND,

DREL, BROAEGFH EICE T D B OB KA OB E - sk - SR B oRm k. B
R oMM - KR, SR RTE - BRERIRORE - EEEOIEBIC LD REALEEDR
b RROAESIMLE - ARBGEEZITO & L bIT, RE - BNEEOITERE M LXEEZ1TO, *
7o. 77V DFRERBLO 7= o 4 [F K (Coalition for African Rice Development : CARD) ®H Y #i
HEIER L, I AWEIREEZIT> TN D,



MAh - BFFERRRE « BB -
[l N AIF JE 54

PR ATTIC

Al 53 B

201010 H 21 H

HORUGE

2010410 H 22 H

~ 7 NEE, EBATHLAD
L, KPR

2010 £ 10 H 23 H

PEgisad

2010410 H 24 H

[CPERiSE

2010410 H 25 H

PEEA T (BEUeE . B
i)

2010 4 10 H 26 H

T RUNLEK-FY T 32RFEH
& (HE, Mk, THR. (WFRE
HES))

2010410 H 27 H

R (SR Al
4340

Clp. #&

2010 4% 10 H 28

juni

TR F—H XbhrEy it

2010 4= 10 H 29

I

B TIAE (B¥EE., =3
X —4 . BURHEREE)

2010 £ 10 A 30 H JICA, Hrged. JST M E % KR R A
2010 4£ 10 A 31 H ~ 7 NEIFE . JICA FH5PT. (RIEAER) | & RHEE
2010411 H 1 H T RUNLEKFL RT3 KRE, BHERT
(HE D) FHMEEXEY (T RN | T TR &R 5% 7 5 i Hh B8 i 4

o TSR PN A R

2000FF11 H 2 H

NhBE®y 7tk 2R A& Y
fEEAMIERTRI R (B 5 el

BREATIAE (B¥EE., =3
X—4  BURHERS) i

200011 A 3 H

Vv b a7 FEE A AR
fER A (FAL 3 5 158

D

Bt R —. NGO %34

2010411 A 4 H M/M 1%

2010 11 A5 H M/M Wi, B4 O KEERR. JICA SB5 ATk
2010 45 11 7 6 H ~ 7 Mg il JE A RN R
2010411 H 7 H HOL A il 2 1 AR
2010411 4 8 H il J2 175 ERUER
2010411 A 9 H il 2 1IN ER
2010411 5 10 H ~ 7 N
2010 4£ 11 7 11 A WO &




Gy ¥ K 4 Ar g

i i #— MSLATBUE N E B /5% QICA)
FERBAFER SFR

W FERe AT T4 EAE PR FRF e A B 2T JE R %

Bk Bl el B H AT ER N tE AR B

A 23 AT BT ¥R AT AATERAZE BZHF

7 4y NI MSLATBUE N E B B (JICA)
ST BRFE IR RSB £ I R B

ERMTIE R (AR TRE MSZAT B iR AR BN R BLERAE  (UST)

ERRH = WER




2025

2015
BDF
BDF
BDF
CDM
CDM
UEM R/D
C/P
C/P




R/D

Joint
Steering Committee JSC

UEM

R/D



1992

7.5

GDP 10

2009
2009

2007 08
16
18
2006
2009
Mt

2010

INE, “Statistical Yearbook 2006, 2007, 2008, 2009”

7,343

L world Development Indicator 2010

t

80

1994

583

36

15

2008

13.2

2008

2008

2010 9

2009



2007

1,000TOE
14 0 2246 1381 0 7343 0 10985
-13 0 -2159 0 0 0 -1017 -3189
0 735 0 0 0 0 712 1447
1
5 637 87 1381 0 7343 -305 9150
0 -12 -57 0 0 0 -82 -151
0 -1 -2 -1381 0 0 1383 -2
0 0 0 0 0 -1706 0 -1706
0 0 0 0 0 0 -12 -12
0 0 0 0 0 0 -190 -190
5 625 27 0 0 5638 793 7088
5 91 27 0 0 586 666 1376
0 458 0 0 0 0 0 458
0 67 0 0 0 5051 127 5246
International Energy Agency
30.6 ha
54.8 ha
40.1 ha 14.7 ha
9.4 ha 0.8 ha
219,000ha 0.58
0.22 1.67 2

2 Ministry of Agriculture, National Forestry Inventory 2007




Ministry of Agriculture, National Forestry Inventory 2007

WISDOM Mozambique Woodfuel Integrated Supply/Demand Overview
Mapping
FAO

46.9 t 14 t

921 t

22 t
14.8 t WISDOM

8 Ministry of Energy, Estratégia do Sector de Energia, 2009
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4,851 1,079 3,772
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4,594 937 3,657
3,753 1,184 2,569
4,294 890 3,405
3,382 863 2,519
1,124 924 200
11 982 -971
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2,075MW

535kV
110kV
2006 14,105GWh 1,800GWh
EDM 2008 350MW
1,000MW
300MW
6 2013 560MW 2030 1,352MW
4
5
2009 509,408m°
66 177,599m° 23 IMOPETRO
9
BP 2 250 139 2009
189,523m* 37
2005 2005 388,473m°
2009 509,408m?® 4 31
Petromoc Data
2009

4 Ministry of Energy, 2009
5

“Estratégia do Sector de Energia”

55
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2005 2009

BP Chevron | Engen Exor | Petrogal |Petromoc| Pess |Total Moz
2005 78,467 | 14,928 | 18,649 - 48,749 | 131,129 | 18,795 | 77,756 | 388,473
2006 77,574 | 14,447 | 19,304 - 53,791 | 128,117 | 21,221 | 62,468 | 376,922
2007 86,304 | 14,171 | 20,816 573 56,384 | 144,804 | 27,861 | 70,597 | 421,510

2008 85,328 | 12,546 | 22,639 815 51,357 | 149,323 | 37,404 | 68,856 | 428,268
2009 89,921 | 14,949 | 20,971 2,489 63,344 | 189,523 | 47,672 | 80,539 | 509,408

2009 18 3 4 0 12 37 9 16
Petromoc Data
2002 1 8 e
2005
2009 3
23.1 /e 22.45 e 15.58 /£ LPG
40.93 /kg
100 2009 10
2010 3 2010 3
26.57 e 24.70 e
2010 8 40.00 e
30.98 e 2010 3 24.70 e
CIF 16.67 /e 4.27 e

Petromoc data
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2009 5

2007

SADC Southern Africa Development Community

SADC

2009
2009
briquetes
EU
1 1,000,000
1 250,000
4
2007
2006 12,000,000ha

6 Ministry of Agriculture and Ministry of Energy, 2008, “Mozambique Biofuels Assessment”
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Direito de Uso e Aproveitamento de Terra DUAT

DUAT
2010 4 5 2010 2014
BDF
2009
1 5
5
5.1
a
PCB
Taxa Sobre os Combustiveis TSC
PNDB
CNB
DUAT’
b
c
5.2
5.2.1
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CNB

54
55
PCB 2009
2015
2015
2011 E75 E100
B100
CNB
12
1 2 CNB CNB
Regulamento Sobre Mistura de Biocombustivel
5 B5
10 E10
1AM CEPAGRI
1AM
2 1 1,000,000 1 250,000
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11.64 25.37
28.4
17.3 12,016,800ha

3,294,000ha marginally suitable land
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18,986,400ha
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NGO BDF
CEPAGRI
2008
Energy Development and Access Project EDAP
EDAP
Direct Vegetable Oil DVO
Multifunctional Energy Service Platform ° EDAP

FUNAE

® The World Bank, Project Appraisal Document on a Proposed Credit in the Amount of SDR 49.7 Million to the Republic of Mozambique
for an Energy Development and Access Project ~ ADL-2 2010
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2008 CEPAGRI
4.8
NGO FACT
NGO ADPP
NGO TechnoServe
EU
BDF
2005
2005 128 2 4ha
12
Mocamgalp | Manica Petromoc 19 11,200ha |400ha
50 Galp Phase 1 Lugela
10,800ha  DUAT
50
Sun Biofuels |Chimoio, Sunbiofuels 5,000ha 2,000ha
Manica UK
Eco Agro Pessene, Maputo |Petromoc 5,000ha DUAT
26 Moncada Phasel
70 3T
4
Nigel Grudja, 10,000ha |1,000ha
Sofala-Buzi Phasel |Petromoc
30,000ha
total
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5 |Galp Buzi Sofala-Buzi Petromoc 11,200ha |400ha
50 Galp Phasel |10,800ha DUAT
50
6 |Enerterra Cheringoma, 18,920ha |18ha
Sofala
7 |Deulco Cheringoma, 1,220ha 300ha
Sofala/ Manica,
Maputo
8 |Energem Bilene, Gaza 20,000ha |900ha 2.2
2.3kl/ha
9 |Elion Africa |Dondo, Sofala 1,000ha
10 |Nyelete Chigubo 1,000ha
Mondlane
11 |Aviam Lda Nacala Velha 10,000ha
12 |Luambala Majune-Malanga 8,789%ha
Jatropha
CEPAGRI, Petromoc
Sun Biofuels
Sun Biofuels
600m
1,100mm 2009 1 2010 4
95 2.5m 2012 5
3t/ha dry seed 3t/ha
plant fertilization
3t/
Sun
Biofuels
Dr. Jiregna Gindaba
UEM Sitoe Inacio
1AM

Jatropha Alliance
Jatropha Alliance

Sun Biofuel
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on Sustainable Biofuels RSB
Sun Biofuels 1,200
3t/ha
3t/ha

Energem

Sun Biofuels
TechnoServe ICRAF

Jatropha Plan
FACT
800mm 1,100mm

Jatropha Handbook

DUAT
BDF
BDF
Energem  UEM
UEM
NGO
IHAM 2006
5ha
FACT
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ha 54.8

1.67

BDF

BDF

C/P UEM

UEM BDF C/P
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56

BDF
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500mm

LCA 1 3
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TH DHIIV—H AHF%1E. KTH Royal Institute of Technology T+ 525 L T\ 5, i,
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MINUTES OF MEETINGS
'BETWEEN THE JAPANESE DETAILED PLANNING SURVEY TEAM
AND THE AUTHORITIES OF
THE GOVERNMENT OF REPUBLIC OF MOZAMBIQUE
CONCERNING THE PROJECT “SUSTAINABLE JATROPHA BIOFUEL
PRODUCTION IN MOZAMBIQUE”

The Japanese Detailed Planning Survey Team (hereinafter referred to as
‘the Team”), organized by the Japan International Cooperation Agency
(hereinafter referred to as “JICA”) and headed by Mr. Shunichi Nakada, visited
the Republic of Mozambique from 30" October to 7" November, 2010. The
purpose of the visit was to formulate a technical cooperation project on
“Sustainable Jatropha Biofuel Production in Mozambique™ (hereinafter referred
to as “the Project”).

During its stay, the Team exchanged views and had a series of meetings
with the Mozambican authorities concerned the implementation of the Project.

As a result of the discussions, the Team and the Mozambican authorities
concerned agreed to recommend to their respective Governments the matters
referred to in the document attached hereto.

Maputo, 5" November, 2010

¢ _
/\‘)( \D (\.%\ o it g o (e o) T any

Mr. Shunichi NAKADA Eng. Luis Helder M. Lucas
Leader ‘ Dean

Japanese Detailed Planning Survey Team Faculty of Engineering,
Japan International Cooperation Agency Eduardo Mondlane University
Japan Republic of Mozambique
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ATTACHED DOCUMENT

I. TITLE OF THE PROJECT
Both sides agreed that the title of the Project will be “Sustainable Jatropha
Biofuel Production in Mozambique”.

il. RECORD OF DISCUSSIONS

The draft of the Record of Discussions (hereinafter referred to as “R/D"), which
stipulates the framework of the Project, will be finalized and signed by UEM and
JICA Mozambique Office in Maputo subsequent to the approval of
implementation of the Project by JICA Headquarters.

The content of R/D will be discussed between UEM and JICA Mozambique
Office in Maputo and the proposed R/D is attached as ANNEX 2.

ll. FRAMEWORK OF THE PROJECT

The Project will be carried out under the normal procedure of a technical
cooperation between Government of Japan and Government of Mozambique.
The Project outline is shown in Project Design Matrix as ANNEX 3 and Plan of
Operation as ANNEX 4. Those documents are incorporated in the provisional
R/D as master plan. During the meetings, the Team and the Mozambican
respective authorities discussed and confirmed the framework of the Project as
follows;

1. Institutional Framework of Project Implementation
(1) Mozambican Side
1) Responsible Agency
Ministry of Education
2) Research Institute Representative
Eduardo Mondlane University (UEM)
3) Research Institute
Petromoc
Mozambican Agrarian Research Institute (IIAM), Ministry of Agriculture
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(2) Japanese Side
1) Responsible Agency
Japan International Cooperation Agency (JICA)
2) Research Instifute Representative
The University of Tokyo
3) Research Institutes
i) Kanazawa Institute of Technology
i) Kurume University
iii) Nippon Biodiesel Fuel Co., Lid.
iv) Association of African Economy and Development of Japan
4) Collaborating Agency
Japan Science and Technology Agency (hereinafter referred to as “JST”)

2. Cooperation Period of the Project
The duration of the technical cooperation for the Project will be five (5) years
from the date of signing of R/D (2011 — 2015).

V. OTHERS

1. Science and Technology Research Partnership for Sustainable
Development
Both sides noted that the Project is implemented under the Science and
Technology Research Partnership for Sustainable Development (hereinafter
referred to as “SATREPS”)* promoted by JICA in collaboration with JST.
JICA will take measures for the technical cooperation such as dispatch of
Japanese experts, provision of equipment and travels of Mozambican personnel,
and other supports related to the Project in the Republic of Mozambique. JST
will support the Japanese research institutes/researchers for the Project
activities in Japan.
*SATREPS aims to develop new technologies and their applications for tackling
global issues, and also aims at capacity development of researchers and research
institutes in both countries.

2. Memorandum of Understanding between Japanese and Mozambican
Research Institutes
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For effective and smooth implementation of the Project, the Japanese
representative research institute to which the Project Leader belongs and the
Mozambican representative research institutes to which the Project Leader
belongs will have the “Memorandum of Understanding” for intellectual property
and other necessary matters in accordance with the Master Plan of the Project.
This document is under preparation and should be ready and signed together
with R/D.

3. Maintenance and application of the technologies developed as an
outcome of the Project

Both sides shared the recognition that research activities in this project are

essential for the future Mozambican renewable energy policy.

Ministry of Energy and Ministry of Agriculture, agreed to share the progress of

the project and seek for the possible collaboration in the Project.

4. Field Research and Experiment Sites for the Project

It was agreed that Mozambican side will provide the land for jatropha research
field(s) for the Project, one for breeding, and another for cultivation test at
Manhica district, and maintain these fields in order to develop and improve good
varieties, optimize cultivation method for jatropha.

5. Nomination of Counterpart Researchers

For efficient transfer of the technology and knowledge through the project,
Mozambican side agreed on assignment of counterpart researchers and their
role and responsibility among project activities as shown in ANNEX 4.

6. Provision of Machinery and Equipment

JICA will provide such machinery, equipment and other materials (hereinafter
referred to as “the Equipment”) necessary for the implementation of the Project.
Both sides discussed and prepared tentative list of equipment based on the
possible project activities as indicated in ANNEX 3. Both sides agreed to discuss
and prioritize each item in the list before signing of R/D. A tentative list of
equipment is as Annex 5.

7. Collaborating Organizations
Both sides agreed that Ministry of Energy and Ministry of Agriculture would also
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be members of the Joint Steering Committee and provide necessary support for
smooth implementation of the project.

8. Assignment of Project Coordinator

Japanese side explained that JICA is planning to dispatch a project coordinator
from Japan, to be resident in Mozambique as to comply with standard
implementation framework of SATREPS.

It was agreed that the selection of the project coordinator will be done based on
the terms of reference to be agreed between both sides before signing of R/D.

9. Following Steps

The content of these minutes shall be shared among all the relevant researchers
involved in the project and research partners between Japanese side and
Mozambican side.

The formal document for the implementation of the Project (R/D) will be signed
between JICA Mozambique Office and UEM before the commencement of the
Project.

ANNEX 1 Mission Schedule (30" October to 71" November 2010)
ANNEX 2 Draft of Record of Discussion (R/D)

ANNEX 3 Project Design Matrix (PDM)

ANNEX 4 Tentative Plan of Operation (PO)

ANNEX 5 Tentative Equipment List
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Annex 1

SCHEDULE - Jatropha Study Mission

INSTITUTION PERSON IN CHARGE CONTACT FROPOSEDDATES | MEETING
Eduardo Mondlane — Faculty of Engineering — Department of Chemical Engineering Mr. Carlos Lucas 21478100 20/10/10 — 16:00 Confirmed
Miristry of Energy — National Directorate of Renewable Energy Mr, Anténio Saide 21302112 26/10/10 —08:30 Confirmed
Eduardo Mondlane — Faculty of Engineering — Department of Chemical Engineering Mr. Carlos Lucas 21478100 26/10/10 — 14:00 Confirmed
CEPAGRI - Center for the Promotion of Agriculture Mr. Roberto Mito 21326550 & 21300626 27/10/10 - 10:30 Confirmed
MINED — Ministry of Education - Mr. Binana 21490892 /21492196 27/10/10 - 13:30 Confirmed
Eduardo Mondlane — Facully of Engineering — Department of Chemical Engineering Mr. Carles Lucas 21478100 27/10/10 — 15:30 Confirmed
Ministry of Agriculture — National Directorate of Agrarion Services Mr. Marcelo Chaguice 8232146590 & 21415103 28/10/10 - 08:30 Confirmed
PETROMOC — National Company for Mozambican Oils Mr. Nuno de Oliveira 21427197 & 21427191 28/10/10—12:00 Confirmed
Eduarda Mondlane — Facully of Engineering — Department of Chemical Engineering Mr. Carlos Lucas 828492050 /21478100 28/10/10 — 14:00 Confirmed
HAM— Agrarian Investigation Institute of Mozambique Mr. Calisto Bias 21462241 26/10/10 - 08:30 Confirmed
Edvardo Mondlane — Faculty of Agronomy Mr. Almeida Sitoe Almeidasitoe@gmail.com 20/10710 — 10:00 Confirmed
sittus@zebra.uem.mz
Eduardo Mondiane — Facully of Engineering — Department of Chemical Engineering Mr, Carlos Lucas 21478100 01/11/10 - 14:00 Confirmed
Fieid Survey at Manhica-with PETROMOC Mr, Dovel 824792170 & 21427197 03/11/10 — 08:30 Confirmed
Discussion with UEM — Faculty of Engineering — Depariment of Chemical Engineering | Mr, Carlos Lucas 828492090 /21478100 04/11/10 — 09:00 Confirmed
Discussion with UEM — Faculty of Engineering - Department of Chemical Engineering Mr. Carlos Lucas 828492090 /21478100 05/11/10 - 08:30 Canceled
WB- World Bank M. Reto Thoenen 21482305 & 21482342 02/11/10 ~ Morning Confirmed
JICA Mr. Masami 21486357 & 21486358 09/11/10 — 16:00 Confirmed
Dr. IMOU, My, GODA, Mr, NAKADA, Mr, HAYASHI, Mr. OSHIMA
INSTITUTION PERSON IN CHARGE CONTACT FPROPOSED DATES | mEETING
MINED — Ministry of Education - Mr. Binana 21490892 /21492196 01/11/10 - 10:30 Confirmed
Eduardo Mondiane — Faculty of Engineering — Depariment of Chemical Engineering Mr. Carlos Lucas 828492090 /21478100 01/11/10 - 14:00 Confirmed
JICA 01/11/10-00:00
[LAM ~ Agrarian Investigation Institute of Mozambique Mr. Calisto Bias 21462241 02/11/10—08:30 Confirmed
Minisiry of Agriculture — National Directorate of Agrarian Services Mr. Beaventura Nuvunga 823235240 & 21415103 02/11/10-10:30 Confirmed
Ministry of Energy — National Directorate of Renewable Energy Mr. Anténio Safde 21302112 02/11/10— 13:00 Confirmed
Discussion with UEM — Faculty of Engineering — Deparitient of Chemical Engineering Mr. Carlos Lucas 828492090 /21478100 02/11/10— 16:00 Confirmed
Eduardo Mondlane — Facully of Agronomy Mr. Emilio Tostdo, Mr AlmeidaSitoe@gmail.com Confirmed
Indcio Mapossa and Mr. . b ’ 03/11/10 - 10:30
Almeida Sitoe sittus@zebra.uem.mz
| Signof MM — UEM Mr. Carles Lucas 828492090/ 21478100 04/11/10 - 09:00 Confirmed
PETROMOC — National Company for Mozambican Qils M. Claudio James 21427197 & 21427191 04/11/10~11:00 Confirmed
Reporting EOJ Mr. Susumo Segawa 05/11/10 - 15:00 Pending
JICA Mr. Masami shukunobe 21486357 & 21486358 05/11/10 - 16:30 Confirmed
05/11/10 - 18:00 Confirmed

Dinner at the house of the Ambassador of Japan

Mr. Susumo Segawa
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ANNEX 2

RECORD OF DISCUSSION
BETWEEN JAPAN INTERNATIONAL COOPERATION AGENCY
AND THE AUTHORITIES CONCERNED OF
THE GOVERNMENT OF REPUBLIC OF MOZAMBIQUE
ON JAPANESE TECHNICAL COOPERATION FOR THE PROJECT ON
SUSTAINABLE JATROPHA BIOFUEL PRODUCTION IN MAZAMBIQUE

In response to the proposal of the Government of Republic Mozambique and
the Government of Japan has decided to cooperate on the Project on “Sustainable
Jatropha Biofuel Production in Mozambique” (hereinafter referred to as “the
Project”).

Accordingly, Japan International Cooperation Agency (hereinafter referred to
as “JICA"), the agency responsible for the implementation of the technical
cooperation program of the Government of Japan, will cooperate with the concerned
Mozambican government authorities for the Project.

JICA and the Mozambican authorities concerned exchanged views and had a
series of discussions with respect to desirable measures to be taken by JICA and
the Government of Republic of Mozambigue for the successful implementation of
the Project. As a result of discussions, JICA and the concerned Mozambican
authorities agreed the articles in the document attached hereto.

Maputo, +++++, 2010

Mr. Shunichi NAKADA

Detailed Planning Survey Eduard Mondlane University
Japan International  Cooperation Republic of Mozambigue
Agency

JAPAN
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ATTACHED DOCUMENT

I. COOPERATION BETWEEN JICA AND THE GOVERNMENT OF REPUBLIC -

OF Mozambique

1 The Government of Republic of Mozambique will implement the Project in
cooperation with JICA.

2 The Project will be implemented in accordance with the Master Plan (Annex ).

li. MEASURES TO BE TAKEN BY JICA

In accordance with the laws and regulations in force in Japan, JICA, as the
executing agency for technical cooperation by the Government of Japan, will take, at
its own expense, the following measures according to the normal procedures of its
technical cooperation scheme.

1. DISPATCH OF JAPANESE EXPERTS
JICA will provide the services of the Japanese Experts (i.e. Japanese researchers
and a project coordinator) as listed in Annex II.

2. PROVISION OF MACHINERY AND EQUIPMENT

JICA will provide such machinery, equipment and other materials (hereinafter
referred to as “the Equipment”) necessary for the implementation of the Project as
listed in Annex Ill. The Equipment will become the property of the Government of
Republic of Mozambique upon being delivered C.I.F (i.e. customs, insurance and
freight) to the Mozambican authorities concerned at the ports and/or airports of
disembarkation.

3. RECEIVING OF Mozambican PERSONNEL IN JAPAN
JICA will receive the Mozambican personnel connected with the Project for either
research or training purpose in Japan.

ill. MEASURES TO BE TAKEN BY THE GOVERNMENT OF REPUBLIC OF
MOZAMBIQUE

1. The Government of Republic of Mozambigue will fake necessary measures to
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ensure that the self-reliant operation of the Project will be sustained during and
after the period of Japanese technical cooperation, through full and active
involvement in the Project by all related authorities, beneficiary groups and
institutions.

The Government of Republic of Mozambique will ensure that the technologies
and knowledge acquired by the Mozambican nationals as a result of Japanese
technical cooperation will contribute to the economic and social development of
Republic of Mozambique.

The Government of Republic of Mozambique will grant privileges, exemptions
and benefits for Japanese experts in the Republic of Mozambique as listed in
Annex IV. The measures will be no less favorable than those granted to experts
of third countries or international organizations and their families performing
similar missions.

The Government of Republic of Mozambigue will ensure that the Equipment
referred to in Il-2 above will be utilized effectively for the implementation of the
Project in consultation with the Japanese experts referred to in Annex Ii.

The Government of Republic of Mozambique will take necessary measures fo
ensure that the knowledge and experience acquired by the Mozambican
personnel from research activities or training in Japan will be utilized effectively
in the implementation of the Project.

In accordance with the laws and regulations in force in the Republic of
Mozambique, the Government of Republic of Mozambique will take necessary

measures to provide at its own expense:

(1) Service of the Mozambican counterpart personnel and administrative
personnel as listed in Annex V;

(2) Land, buildings and facilities as listed in Annex VI,
(3) Supply or replacement of machinery, equipment, instruments vehicles, tools,

spare parts and any other materials necessary for the implementation of the
Project other than the Equipment provided by JICA under [I-2 above:
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7. Inaccordance with the laws and regulations in force in Republic of Mozambique,
the Government of Republic of Mozambique will take necessary measures to

meet:

(1) Expenses necessary for transportation within Republic of Mozambique of the
Equipment referred to in 1I-2 above as well as for the installation, operation

and maintenance thereof:

(2) Customs duties, internal taxes and any other charges, imposed in Republic of

Mozambique on the Equipment referred to in Il-2 above; and

(3) Running expenses necessary for the implementation of the Project.

IV. ADMINISTRATION OF THE PROJECT

1. The institutional framework of the Project implementation is as follows:
(1) Mozambican Side
1) Responsible Agency
Ministry of Education
2) Representative Research Institute
Eduardo Mondlane University
Petromoc

(2) Japanese Side
1) Responsible Agency
Japan International Cooperation Agency (JICA)
2) Representative Research Institute
The University of Tokyo
3) Research Institutes
i) Kanazawa Institute of Technology
ii} Kurume University
iif) Nippon Biofuel Co., Ltd.
iv) Association of African Economy and Development of Japan
4) Collaborating Agency

Japan Science and Technology Agency (hereinafter referred to as “JST7)

2. Dean, College of Agricultural Studies, SUST, as the Project Director, will bear
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overall responsibility for the administration, coordination and implementation of
the Project.

3. A professor, College of Agricultural Studies, SUST, will work as the Project
Manager and will be responsible for managerial and technical matters of the
Project implementation.

4. The leader of the Japanese experts will provide, in consultation with the Project
Director, necessary recommendations and technical advice to the Project
Manager on any matters pertaining to the implementation of the Project.

5. The Japanese expert(s) will give necessary guidance and advice in their areas
of expertise to the Mozambican counterpart personnel pertaining to the
implementation of the Project.

6. For the effective and successful implementation of technical cooperation for the
Project, a Joint Coordinating Committee (JCC) will be established whose
functions and composition are described in Annex VI

V. JOINT EVALUATION

Evaluation of the Project will be conducted jointly by JICA and the Mozambican
Authorities concerned, at the middle and during the last six months of the term of the
Project.

VL. CLAIMS AGAINST JAPANESE EXPERTS

The Government of Republic of Mozambique, in accordance with the laws,
undertakes to resolve claims against the Japanese experts engaged in technical
cooperation for the Project resulting from, occurring in the course of, or otherwise
connected with the discharge of their official functions in Republic of Mozambique
except for those arising from the willful misconduct or gross negligence of the
Japanese experts.

Vil. MUTUAL CONSULTATION
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There will be mutual consultation between JICA and the Government of Republic of
Mozambique on any major issues arising from, or in connection with, this document.

VII. MEASURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR
THE PROJECT

For the purpose of promoting support for the Project among the people of Republic
of Mozambique, Republic of Mozambigue will take appropriate measures to make
the Project widely known to the people of Republic of Mozambique and other
countries.

IX. TERMS OF COOPERATION
The duration of the technical cooperation for the Project under this Attached

Document will be five (5) years from the date of dispatch of the first Japanese expert
to Republic of Mozambique (2011-2016).

X. OTHERS

Both sides agreed that necessary information and data for smooth implementation
of the Project shall be shared among members of the Project.

ANNEX | MASTER PLAN

ANNEX H LIST OF JAPANESE EXPERTS

ANNEX llI LIST OF MACHINERY AND EQUIPMENT

ANNEX IV PRIVILEGES, EXEMPTIONS AND BENEFITS FOR JICA
EXPERTS

ANNEX V LIST OF MOZAMBICAN COUNTERPARTS AND
ADMINISTRATIVE PERSONNEL

ANNEX Vi LIST OF LAND, BUILDINGS AND FACILITIES

ANNEX VII JOINT COORDINATING COMMITTEE
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ANNEX MASTER PLAN

Narrative Summary

1. Project purpose

Effectiveness of environment conservation and improvement are scientifically
verified by the establishment of Jatropha cultivation and utilization technologies
suitable for the semi-arid areas of Mozambique.

2. Outputs

1) Sustainable Cultivation Technology of Jatropha
Through the overall evaluation including drought resistance, yield, pest and
disease resistance and toxicity, individuals suitable for the local conditions are
selected and its sustainable cultivation technologies are established.

2) Residue Utilization Technology Production process
Technology to produce safe solid fuel from residues is developed and
fertilization effect of residues is confirmed.

3) Risk assessment of biofuel, which cover environment as well as health effect
Hazard and exposure of BDF and solid fuel is conducted and proper
management methods are proposed.

4) Harvesting Technology
Efficiency and job creation effects of manual harvesting and tool/machine-based
harvesting technologies are comparatively and comprehensively evaluated.

5) BDF production Technology
Safe and efficient transform technologies are developed and waste water from
BDF production process is treated properly to avoid negative health and
environmental impact

6) Project Evaluation/Environmental Assessment
Overall sustainability of designed jatropha biofuel production model is verified.

7) Development of methodology for CDM application

CDM methodologies for jatropha biofuel production are suggested.

3. Activities
1)-1 Evaluation and selection of individuals suitable for the semi-arid areas with
precipitation of around 600mm.
1)-2 Test and evaluation of cultivation methods in terms of planting period,
planting density, initial nursery, fertilization, and pruning.
1)-3 Conduct a cultivation test of non-toxic individuals and evaluate its pest and
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disease resistance and yield characteristics.

2)-1 Develop technologies to produce solid fuels (presscake briquettes) from
pruned stems, residues, and glyceline.

2)-2 Evaluate fertilization effects of residues such as hull and press cake to
jatropha itself and local agricultural plants.

2)-3 Develop production techniques for solid fuels and fertilizer derived from
residue with low impact for human being and its surrounding environment.

3)-1 Hazard assessment of jatropha biofuel is conducted.

3)-2 Exposure assessment of jatropha biofuel production process is conducted.

3)-3 Exposure assessment of jatropha biofuel and fertilizer utilization process is
conducted.

3)-4 Management option of jatropha biofuel production/utilization is examined.

4)-1 Overall evaluation of harvesting in terms of labor, cost, job creation.

3)-1 Analysis of waste water produced by the conventional wash technologies and
waste water produced by new purification technologies.

5)-2 Develop BDF production technique for reduction of toxic exposure in
production process and in use.

6)-1 Life cycle assessment (LCA) of production process
6)-1-1 Analysis and evaluation of energy balance
6)-1-2 Analysis and evaluation of reduction of greenhouse gas emission
6)-1-3 Evaluation of economic efficiency

6)-2 Environmental impact assessment in land use change.

7)-1 Evaluation of feasibility of CDM project.

7)-2 Examination of applicability to other African countries.

. Inputs
1) Inputs from the Japanese side
i) Long-term experts (i.e. Project Coordinator)
i) Short-term experts (i.e. Researchers)
iiiy Machinery and equipment necessary for the Project activities
iV} Receiving of counterpart personnel (i.e. Mozambican reserchers and staff) in
Japan either for research or training purpose

2) Inputs from the Mozambican side
f) Counterpart personnel
i) Project office (or working space for researchers and Project Coordinator)
iif) Facilities necessary for the Project activities (i.e. laboratories; experimentation
farm plots; green houses; and equipment for research)

5¢
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iv) Local costs (i.e. salaries and other allowances of Mozambican personnel
involved; costs for electricity, water and communication relevant to the Project

acfivities)
Others

1. Project site
Maputo

2. Beneficiaries
1) Direct beneficiaries

Mozambican researchers and staff involved in the Project

2) Indirect beneficiaries
Farmers in the Republic of Mozambique and other countries
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ANNEX I LIST OF JAPANESE EXPERTS

Dispatch of the Japanese Experts Team for the Project
1. Long-term expert
Project Coordinator

2. Short-term experts
The short-term_experts, who will take part in the Project as listed below, will be
dispatched during the project period.
At the beginning of each Japanese fiscal year (JFY), JICA, in consultation with Joint
Coordinating Committee, will provide the plan of dispatching short-term experts for
coming JFY.

1) Dr. Kenji IMOU, The University of Tokyo (Leader)

2) Dr. Masafumi INOUE,

3) Dr. Yauki SHIRAKAWA,

4) Dr. Satoshi KATO, Kanazawa Institute of Technology

5) Dr. Mitsuyoshi KOBASHI

8) Dr. Koji TOSA,

7) Dr. Shoji TAKECHI

8) Dr. Yoko ISHIHARA, Kurume University

9} Dr. Kazuo SANBONGI,

10) Dr. Toru USAMI,

11) Dr. Ugi KAKU,

12) Mr. Makoto Goda, Nippon Biofuel Co. Ltd.

13) Mr. Hideaki Naganuma, Association of African Economy and

Development of Japan

This list of experts is subject to change with mutual consultation when necessity
arises in the course of implementation of the Project.

56



ANNEX ill LIST OF MACHINERY AND EQUIPMENT

Equipment, machinery, instruments, tools and materials which are necessary for the
Project as below.

Vehicle;

Instruments for physiological analysis;
Instruments for chemical analysis;
Instruments for anatomical anaiysis;

Note:

1) The above-mentioned equipment is limited to those which are indispensable for
the implementation of the Project.

2) Content, specifications, and quantity of the equipment will be decided through
mutual consultations.
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ANNEX IV PRIVILEGES, EXEMPTIONS AND BENEFITS FOR JICA EXPERTS

1. Exemption from income tax and other charges of any kind imposed on or in
connection with the living allowances remitted from abroad for the experts.

2. Exemption from import and export duties and any other charges imposed on
personal and household effects of the experts.

3. Issuing of visas for the experts free of charge upon application.
4. lIssuing of identification cards to the experts and their families to secure the
cooperation of all government organizations necessary for the performance of

the duties of the experts.

5. Exemption from customs duties for import and export of machinery and
equipment by the experts in connection with the Project activities.
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ANNEX V TENTATIVE LIST OF MOZAMBICAN COUNTERPART
PERSONNEL

Prof. Doutor Engo Carlos Lucas, Eduardo Mondale University (Project
Leader)

Prof. Aimeida Sitoi,

Prof. Alberto Julio Tsamba,

Prof. Geraldo da Conceicao Sibia Nhumaio,

Prof. Jorge Penicela Nhambui,

Prof. Victor Skipts,

Eng. Casimiro Cala,

Eng. Joao Fernando Chidamoio

Petromoc

In the event of transfer / posting or retirement of counterpart personnel, his/her
successor will be designated by respective organizations immediately.

Also, additional counterpart personnel can be appointed on mutual agreement
between both sides when necessity arises.

25
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ANNEX Vi LIST OF LAND, BUILDINGS AND FACILITIES

1. The buildings and facilities necessary for the performance of duties by the
Japanese Experts including a head office space in XXX ]

2. Facilities and utiliies such as electricity, gas, water, sewerage system,
telephones and furniture necessary for the Project activities and operational
expenses for utilities.

3. The land (i.e. farming plots) necessary for the field experimentation of the Project
activities,

4. Other facilities mutually agreed upon as necessary.
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ANNEX VIl JOINT COORDINATING COMMITTEE

1. FUNCTION

The Joint Coordinating Committee (hereinafter referred to as “JCC”), composed of
members listed in 2 below, will meet at least once a year and whenever the
necessity arises. The main functions of JCC shall be as follows:

(1) To formulate the annual operational work plan of the Project based on the
tentative schedule of implementation within the framework of the Record of
Discussions (R/D)

(2} To review the overall progress and achievements of the Project

(3) To examine maijor issues arising from or in connection with the Project

(4) To work out the modification of activities depending on the necessity

(5) To ensure smooth implementation of the Project and to secure ministerial
coordination, guidance and supervision, as well as to draw expertise from other
Ministries/ Departments/ Organizations.

2. COMMITTEE COMPOSITION
JCC will be composed of the following members.

<Co-Chairpersons>
Representative of UEM and the Leader of Japanese Expert Team

<Mozambican Side>

Project Director

Project Manager

Other representative(s) of UEM
Representative(s) of Ministry of Education,
Representative(s) of Ministry of Energy,
Representative(s) of Ministry of Agriculture,
Representative(s) of Petromoc,

<Japanese Side>

® Leader of Japanese Expert Team

Project Coordinator

Japanese Experts

Representative(s) of JICA Mozambique Office

Other personnel concerned to be decided and dispatched from JICA HQs
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<Observer>

® Official(s) of the Embassy of Japan in Maputo
® Representative(s) of JST

® Other official(s) appointed by the Co-Chairpersons
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Annex 3 Project Design Matrix

Marrative Susesry

Doiectively Verifisb?e Indicators

Wans of Verification

Imoortant Assumotion

Qvaral! Goal {2025)

Sustaimble biafuel acoduction aodel for witigetion of lsnd

degradetion. reduction of greechouce gat mizcion, and
contribution to improvement of the |iveliheod of local
pecole is estaddished.

Fraject Purpose (Z015)

Effectivenass of environment conservation and improvement
are scientifically verified by the establistwent of
Jatrophe il on and utidization technalogiss suitahle
for the semi-srid areas of Mozambicua.

{. Biofuel production mdsl with more efficient energy
balance is transferred to partner reseacch
institutss, and is rom by G/P rasearchors.

2 Imact of Jatregha cultivation and biofuel production
‘technologies to aitigation of degraded fand is
vrified.

3 More than X torvha/year of green house gas emmission
reduction is projected through introduction of the
designed production and utflization sethod of
Tutrocha.

=Progress Reports
=Publications in scientific Journals
~Papers presented in seainars with referces

+Resufts of Iife cycle assesszent

Major natural disasters such as drought and
fiood do not hinder the project activities

Cutputs

I Sustainable Cultivation Technology of Jatropha 1.
ﬂlrnuﬂ!theuwrall evalugtion including drought A Temst X indlvidunls with drought st
resistance, yield, pest and diteute resistence wnd s At lenst X individusls with drought resistant, . i . ™
toxicity, |nd mls sultshle for the tocal conditions disease-resistart and low toxic charscteristics under |- a::iﬂ:;:fg:l:u:;:::es x']‘:i"’::.Z:ngm"::;""r:“;i“i;“u“““‘m
are selected ad its custaimabla cultivation technalogies the local envircrwent. around 600 precipitation. 1 properly .
are establishad.
2. 2.
- Solid fuel production methods from jutrophe residus)
Rasidue Utilization Technology Production pracads is dével
T ogy to produce safe solid fusl from residues is ~Fertilizntion effects are scientifical Iy verified. . Progress and Final reports
developed and fertilization effect of residues is + Production technologies to reducs expasire to toxiof P
confirmed. materinls during production and ukilization stage are
developed.
3. Risk assescment of biafue], which caver environment as 3. -Ritk of use of BOF and eolld caterials ere assassed|
mel| as heatth effect and manapesent methods to avoid adverse [mpeet to ~ Progress and final reports
Hazaré and exposura of BOF and solid fuel Is eonducted and hisen belng and its surrounding envircoment are - Safety guidelina
orooer manazemsnt methods wra procosed. materinlized.
4. Et;;veisting Tectinclogy 4,
iciency and joh creation sffects of mama - Sui i i - Prograss and Final reports
and tool /machine-bassd harvesting technologie Suitsble harvesting method is propased. ~Qultivation goidel ina
comparatively and comprehensivaly evaluated.
¥ 5
. - Waste wvater from EDF production process Are treated|
80E preduction Techralogy to meet the enviromentai standard in Mozambicu -
Safe and efficient transfora technologies are dovelosed wnd - Production technology to recuce exposure m toxic - Progress end Final reports
waste water {rom BDF production process Is trslted proper |y waterials during BOF produetin: end util ization stage - Safoty guidaline
to avsid nogative heslth and enviromental | e developed,
[ 6] - Energy balanca of fetropha biofuel Is deteramined,
- Emtisslon reduction of greorhouse ges by
Project Evatuation/Environsental Assessment introduction of Jatropha hicfual is datermined.
Overat| sustainmbility of designed jatropha hiofuel - Economic efficiency of jetoraphm hiofuel is = Report of LCa
production modsl is verifiad, datermined.
- Environsental Impast of fand usa shanas le
examined.
1 7
= Three COM methodologies ars presented, ~ . R
bevelopment of lethndt_)logy for CM application « Conditions to 2pply 4 sustainable biofuel project Projest documenta gﬂemend-tnm report for
COMl methodologles for jetroptm biofusl production are wdul usinig Jatorpha developed in Wozambigua to other  |CO Project Formlation
suggested. Mrican countr ies are presenited, * Intarrational conference/warkshops
Activities Inputs
Japenese §ide Kozenbiican Side
_y Evalustlon and selection of individuals suitabla for the . .
Y eiarid areas with precipitation of erourd 600me fasigrent of Experts Assigwent of Comterpart Researchers
Test and evalustion of cultivacion sethods in Loras of
12 pleatirg peried, plenting density, initiel nursery,
fertilization, and pruming
Canduct & cultivation test of nom-torfe  individusls and
-3 evaluate its post and disease resistence end yield
characteristies.
21 Dovolop technologios to produce solld fusls (pressceke
briquettes) from pruned stees, realdues, mad glycoline.
The University of Tokyo
Evalusto fertilizatim effects of residues such as bull end PJ Leader: Or, Kenii 1MW
22z press caks 1o jatTophs itself and Joeal agrieultural Dr. Easnfuni THOUE
plants. Dr. Vasuki SHERAKAWA
Bevalop productian lechniques for salid fuels and
23 fertilisar dorived from Tesiduo with Tow Sepact for humn Kinezaxs lnstitute of Technology thivirsidads Eduarde Kandlane
being snd its surrounding enviromsent. Dr. Yasumitsu SUZUK) PJ Inader : Prafessar Doutar
br Engo Garlos Luces
#1 Hazard nssessmcnt of jatropha biofuel is conducted, br Professor Almeida Sitsi
br Shwju TAKECHL Prafessor Alberto Jalis Fsamba
sz Exposurs mssessment of jaireche bisfucl production process Prnfls;r ETrlldu da Conceigho
is conducted. Kurumo University Sibin Nhumalo .
43 Exposure essessment of Jatroghe binfuel end fartilizer Dr, Yoko |SHIFARA Prafussar Jorge Fenicela
utilization process is conducted. i i
© ootion of ) Micpon Blodiess| fuel Co. Ltd, Frafessar istar Skrists
a4 option of Jatropho biafuel Wr. Wgkoto Goda ng ire Gala
nroducticafutilizetion {s oxsained
Association of African Econosy and
4oy Overall evalustion of barvesting in teras of labor, cost. Dave lcoment. of Jepnn ot
ok ercatian, Wr. Hideaki Haganuma
Analysis of waste water produced by the conventional wash
&1 techrologies and waste weter produced by hew purdfication [Pre—cond itions
technalagies,
53 Uevelop BOF production technique for reduction of taxic
exposure in production process and in wse,
Life cycle assessment {LCA) of prodiction process
G-1-1 Anmalysis and evaluatlon of caergy balence
%1 F1-2 Analyzis and evaluation ef Teductlon of greonhause
qas emizgion
6-1-3 Eveluation of econcmic efficicney
&2 Environsental impact assossant in land use changa
T1 Evaluation of feaxibility of COM project
7-2 Ezaminetion of applicshility to other African coustries
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ANNEX 4 Tentative Plan of Operation (PO}

Tashs in i Levder:  Kenjl lawsa (UF, Jupari} Carlos Lucas (UEM. Muommbiawr}
Atnities Seladule (T 0372011 80520181
Calcadic Year il 213 7 | — T Repousibiley foputa
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14 |Brooticg Bome
12 |Developing the cultixtion technobogy Markicab
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2 [BDF production and effective atizstion of Frtme. N it Suzakd
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1 [Producon of BDF and wntid fuel
22 [Gombnstion crperiments of BDF nad solid fuet
13 [ Applicatien ot il milling resitven for fvtilzrer
Petromon,
FT,
[Sufecy svaharon s BDF g byproduce at Vi 5 Vi
* {he production and uelization pracesses e, | S| Vaka Gbibaen (D)
B mloctad
34 [Batety evaluation of manufarruring process of
[BDF and solid fusd
1 |Metsursthent of ambient w1 personal exposure|
Icvels of stack; gag
12 [Dosetion ant isolason o horbet csicrain
izrophn sumples
34 [y oaluarion of jusopha BOF nd wiid fuc
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3. [Safery eomluation of wal afier using frtlizes
made froms atropha press ceke
Manhca
4 |Marvesting rechnolegy o Sitetalp Kem]| Imom (UT)
b ]
41 [Evalustion of barvesting leckmalogy
5 [Sesralnabilty Assevsment umm..mm....
| .
|50 [information and deta collection
1
52 [Interview survey 16 mocs social aspectn
i
3 | Analysis of ot carbem
Sustainabiliey szt fin intorgha biofi]
"
modet
4y [Puehotder consallation ta xfis bosinema
acivities
36 [Cot armlyria
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61 | Applicatum for Affican couniries
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Thers 1s Gossdsany for e Sran ion of Bhe T

64




ANNEX 4 Tentative Plan of Operation (PO)

Tasks in Japan Lezxder:  Kenjii Imou (UT, Japar) Cariws Lacas (UEM, Mozambique)
Acates ‘Schedule (fom 042011 13 03/2016)
TOTF i) by 70 Inpts
Math 5[ 79 1oy 1348 79 45
FY of Mozombique FYL hem Pricsity { Institution| Timing
FY ol Japen it Y12 FYi1 FY15
1 |cutiivation techusfogy and breeding Melos Goda
(NBFy
11 | Component analysis of seed asd fruit ot Uszrei
(NBF)
2 |RDR prodaction and eMective utitzation of ¥ avumltsa Suzkd
rldues L]
2-1 |Basic stmdy for Production of solid fuel Saiochi Kalo
(KIT)
22 | Application for featilizer Knji Tosa (KIT)
3.3 |Risk asstsrucnt and menagement of BDF wrl Shoji Tekecks
exhangt gaves (KIT)
3 |atety evatuntion of BDF and byproducts Yoko Lihars
1be productlon and oiilization procrses (KUY
1 Dl of detection end Yoko lshiharn
methods [of toxit tomponeits in Jatrapha KUy
12 Risk assesamen! and managsmoent of BDF and Yoko Ishihan
solid foel KUy
33 | Safety eveluation of soiid fael ek Bhibage
(KU)
el and Kﬂ([rnm Imou
41 |Harvesting tool or machine Kenji Jmou (UT)
42 | Treatmenl of wasiewater from BDF plant Keji Tosa (KIT)
43 Application of 2 BDF plan ey devcloped in Yasumitsu.
Irpan Suzuki (KIT)
5 |Sustainability Assessment ?ltr.r;.n.a Imaonse
- ideaki Naganums
51 |Economic evatuation (AFRECO)
5.2 | Bvaluatian of groeniouss gas emission. oy ki)
5.3 [Evaluation of environmental efferts causcd by Yasulj
land usc change: Shirakswa (UT)
54 | Total sustainability amessment Masaliki Imoue
T
Hideald
6 IStady on the applications Nagaruma
(AFRECO)
P Yasuki
6-1 {COM application )
L . . Hidcali Maganumal
2 { Applicatio for Alfrican coumisies ATRECD)
Conclicting, the research ond wriling Lbe report K‘p;l“)lm
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ANNEX 5 Tentative Equipment List

Tentative Equipment List

Subjact ftem Unit gx‘ﬁ:n JaY)
1 |Gultivation tech y and breeding | Tractor 1 5
Hand tractor 1 1
Tractor A ] 2|plow, disc harrow, trailer
Pump 0.2
Equipment for soil analysis
Equipment for seed analysis
BDF production and effective L
2 utiliz:tion of residues Ol i ! 9
BDF Plant 1 20|Capacity: 190L/batch
(E)rgu;.::zscn(;asurement (NCX, 3l 3lone equi t for each ponent
Residus Crusher 1 2|
Carbonizing machine 1 01
(muffle fumace) )
Press or Heat press 1 1
Engine for emission measurement 1 0.5
Gas chromatograph Free and Total Glycerin {Mono, Di, triglycerides)
Tube heating bath Qxidation stability
Centrifuge Water and sediments
Metals analysis Alkaline Metals (NA+K)
Metals analysis Group Il Metals (CA+Mg)
GC/ICP-MS Sulfur
High temp viscosity bath Kinemic Viscosity
FPensky—-Matens closed Flash Point
Potentiometric Titration Agcid number
—~ Appearance (US/Braz)
Heated tube bath Distillation (US/Braz)
Automated analyzer, test bath Cloud Point (LUS) / Cold Filter Plug Pint (RSA)
Ignition Quality tester Cetene number
Heated Furnace Carbon residue
Gonstant temp. bath Gopper corrosion
Muffle Furace Sulphated Ash
Atomic radiation
Spect:t:;al'mtz:\ery Phospharus
Gas chromatograph Methanol
Ester / Linolenic acid
Total contaminants
lodine
Densimeter Density/specific mass
Safety evaluation of BDF  and|
3 |byproducts at the producti and|Equi for safety evaluation
utilization processes
Clean bench 1 1{Cell transformation assay SCE test
GO2 incubator 1 0.5|Cell transformation assay SCE test
Microscope 1 0.5|Cell transformation assay SCE test
Autoclave 1 0.3 Cell transformation assay SCE test
Centrifuge 1 0.3 Cell transformation assay SGE test
Freezer (-20°C) 1 0.2| Cell transformation assay SCE test
Refrigarator 1 0.0§| Cell transfonmation assay SCE test
Water bath 1 0.02| Cell transformation assay SCE test
Cabinet 1 1.5 Ames test
Incubator {(37°C) 1 0.3 Ames test
Water bath incubator 1 0.3|Ames test
High volume sampler 1 0.5|Indoor/personal expasure ement
Personal ' ] 1.8{Indoor/persanal ex e ement
Micro balange 1 1.0|Indoor/personal & ement
HPLC 1 2.0[Det=ction and isolation of phorbol esters
Gontainer, power supply 1 3.0
Laboratory banch 2 3.0
Harvesting and transformation
4 technology
5 |Sustainability ) CN coder 5|for total carbon and nitrogen measurement
B |Study on the applications
General 4WD Vehicle 2 B
PG with ie: 5/ 1.9
Total | 68.41
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R/D

RECORD OF DISCUSSIONS BETWEEN JAPANESE
IMPLEMENTATION STUDY TEAM AND
AUTHORITIES CONCERNED OF THE GOVERNMENT OF
REPUBLIC OF MOZAMBIQUE
ON JAPANESE TECHNICAL COOPERATION
FOR THE PROJECT ON
SUSTAINABLE JATROPHA BIOFUEL PRODUCTION IN MOZAMBIQUE

In response to the request of the Government of Republic Mozambique, the
Government of Japan has decided to cooperate on the Project on “Sustainable Jatropha
Biofuel Production in Mozambique” {(hereinafter referred to as “the Project”).

Accordingly, Japan International Cooperation Agency (hereinafter referred to as
“JICA”), the agency responsible for the implementation of the technical cooperation
program of the Government of Japan, will cooperate with the concerned Mozambican
government authorities for the Project.

_ JICA and the Mozambican authorities concerned exchanged views and had a
series of discussions with respect to desirable measures to be taken by JICA and the
Government of Republic of Mozambique for the successful implementation of the Project
and in accordance with the provisions of the Agreement on Technical Cooperation
between the Government of Japan and the Government of Mozambique, signed in Maputo,
Mozambigue on 30" March, 2005 (hereinafter referred to as the Agreement). As a result of
discussions, JICA and the Mozambican authorities concerned agreed in the matters
referred to in the document attached hereto.

Maputo, 25 March, 2011

BER 18T Padd ok ..

Mr. Masami SHUKUNOBE Profes76r Filfpe José Couto
Chief Representative Rector

Mozambique Office Eduardo Mondlane University
Japan International Cooperation Agency Republic of Mozambique
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THE ATTACHED DOCUMENT

L. COOPERATION BETWEEN JICA and the Government of Republic of
Mozambique

1. The Government of Republic of Mozambique will implement the Project in
cooperation with JICA.

2. The Project will be implemented in accordance with the Master Plan which is given
in Annex I.

II. MEASURES TO BE TAKEN BY JICA

In accordance with the laws and regulations in force in Japan and the provisions of
Article Il of the Agreement, JICA will take, at its own expense, the following measures
according to the normal procedures of its technical cooperation scheme.

1. DISPATCH OF JAPANESE EXPERTS
JICA will provide the services of the Japanese experts as listed in Annex Il. The
provision of Article lIl. (b) of the Agreement will be applied to the above-mentioned
experts.

2. PROVISION OF MACHINERY AND EQUIPMENT
JICA will provide such machinery, equipment and other materials (hereinafter
referred to as “the Equipment”) necessary for the implementation of the Project as
listed in Annex lll. The provision of Article 1li.(e} of the Agreement will be applied
to the Equipment.

3. RECEIVING OF MOZAMBICAN PERSONNEL IN JAPAN
JICA will receive the Mozambican personnel connected with the Project for either

research or training in Japan. @

lli. MEASURES TO BE TAKEN BY THE GOVERNMENT OF REPUBLIC OF
MOZAMBIQUE

1. The Government of Republic of Mozambigque will take necessary measures to
ensure that the self-reliant operation of the Project will be sustained during and after

é-
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the period of Japanese technical cooperation, through full and active involvement in
the Project by all related authorities, beneficiary groups and institutions.

2. The Government of Republic of Mozambique will ensure that the technologies and
knowledge acquired by the Mozambican nationals as a result of the Japanese
technical cooperation will contribute to the economic and social development of
Republic of Mozambique.

3. In accordance with the provisions of Article V. (1) of the Agreement, the
Government of Republic of Mozambique will grant in Mozambican exemptions and
benefits to the Japanese experts referred to in 1l-1 above and their families.

4. In accordance with the provisions of Article lll.(e) of the Agreement, the
Government of Mozambique will take the measures necessary to receive and use
the Equipment provided by JICA under 1I-2 above and equipment, machinery and
materials carried in by the Japanese experts referred to in 1I-1 above.

5. The Government of Mozambique will take necessary measures to ensure that the
knowledge and experience acquired by the Mozambican personnel from technical
training in Japan will be utilized effectively in the implementation of the Project.

6. In accordance with the provision of Article [l. (2) (b) of the Agreement, the
Government of Republic of Mozambique will provide the services of Mozambican
counterpart personnel and administrative personnel as listed in Annex |V.

7. In accordance with the provision of Article lll. (2} (b) of the Agreement, the
Government of Republic of Mozambique will provide the buildings and facilities as
listed in Annex V.

8. In accordance with the [aws and regulations in force in the Mozambique, the
Government of Republic of Mozambique will take necessary measures to supply at
its own expense machinery, equipment, instruments, vehicles, tools, spare parts
and any other materials necessary for the implementation of the Project other than

the Equipment provided by JICA under lI-2 above. @

9. In accordance with the laws and regulations in force in Mozambique, the
Government of Republic of Mozambique will take necessary measures to meet the
running expenses necessary for the implementation of the Project.

IV. ADMINISTRATION OF THE PROJECT

&
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1. The institutional framework of the Project implementation is as follows:

(1) Mozambican Side

1) Responsible Agency
Eduardo Mondlane University

2) Representative Research Institutes
Eduardo Mondlane University
Petromoc

3) Research Institutes
HAM

(2} Japanese Side
1) Responsible Agency
Japan International Cooperation Agency (JICA)}
2) Representative Research Institute
The University of Tokyo
3) Research Institutes
i) Kanazawa Institute of Technology
i) Kurume University
iii) Nippon Biofuel Co., Ltd.
iv) Association of African Economy and Development of Japan
4) Collaborating Agency

Japan Science and Technology Agency (hereinafter referred to as “JST")

2. For the effective and successful implementation of technical cooperation for the
Project, a Joint Coordinating Committee (JCC) will be established whose functions and

composition are described in Annex VI.

3. The Vice-Rector for Academic Affairs from the Eduardo Mondlane University will bear
overall responsibility for the administration, coordination and implementation of the

Project.

4. The leader of Mozambican experts will be responsible for managerial and technical
matters of the Project implementation. He/She is also responsible for discussing and

coordinating the Project with the leader of the Japanese experts.

5. The leader of the Japanese experts will provide, in consultation with the Vice-Rector
for the Academic Affairs from the Eduardo Mondlane University, necessary discussion
and coordination with the leader of Mozambican experts on any matters pertaining to

the implementation of the Project.

6. Experts from the two countries will interact in matters pertaining to the implementation

of the Project.
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V. JOINT EVALUATION

Evaluation of the Project will be conducted jointly by JICA and the Mozambican
Authorities concerned, at the middle and during the last six months of the term of the
Project.

VI. CLAIMS AGAINST JAPANESE EXPERTS

In accordance with the provision of Article VI. of the Agreement, the Government of
Republic of Mozambique undertakes to bear claims, if any arises, against the
Japanese experts engaged in technical cooperation for the Project resulting from,
occurring in the course of, or otherwise connected with the discharge of their official
functions in Mozambican except for those arising from the willful misconduct or gross
negligence of the Japanese experts.

VII. MUTUAL CONSULTATION
There will be mutual consultation between JICA and Mozambican Government on any
major issues arising from, or in connection with this Attached Document.
VIIi. MESURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR THE
PROJECT
For the purpose of promoting support for the Project among the people of Republic of

Mozambique, the Government of Republic of Mozambique will take appropriate
measures to make the Project widely known to the people of Mozambique.

IX. TERM OF COOPERATION @

The duration of the technical cooperation for the Project under this Attached
Document will be five (5) years from date of dispatch of the First Japanese expert to
Republic of Mozambique (2011-2016).

ANNEX | MASTER PLAN

aa
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ANNEX Il
ANNEX I
ANNEX |V

ANNEX V
ANNEX VI

LIST OF JAPANESE EXPERTS

LIST OF MACHINERY AND EQUIPMENT

LIST OF MOZAMBICAN COUNTERPART AND ADMINISTRATIVE
PERSONNEL

LIST OF LAND, BUILDINGS AND FACILITIES

JOINT COORDINATING COMMITTEE
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ANNEX | MASTER PLAN

Narrative Summary

1. Project purpose

Effectiveness of environment conservation and improvement are scientifically verified by
the establishment of Jatropha cultivation and utilization technologies suitable for the
semi-arid areas of Mozambique.

2. Qutputs

1) Sustainable Cultivation Technology of Jatropha
Through the overall evaluation including drought resistance, yield, pest and disease
resistance and toxicity, individuals suitable for the local conditions are selected and its
sustainable cultivation technologies are established.

2) Residue Utilization Technology Production process
Technology to produce safe solid fuel from residues is developed and fertilization
effect of residues is confirmed.

3) Risk assessment of biofuel, which cover environment as well as health effect
Hazard and exposure of BDF and solid fuel is conducted and proper management
methods are proposed.

4) Harvesting Technology
Efficiency and job creation effects of manual harvesting and toolfmachine-based
harvesting technologies are comparatively and comprehensively evaluated.

5) BDF production Technology
Safe and efficient transform technologies are developed and waste water from BDF
production process is treated properly to avoid negative health and environmental
impact

6) Project Evaluation/Environmental Assessment
Overall sustainability of designed jatropha biofuel production model is verified.

7) Development of methodology for CDM application @
CDM methodologies for jatropha biofuel production are suggested.

3. Activities

1)-1 Evaluation and selection of individuals suitable for the semi-arid areas with
precipitation of around 600mm.

1)-2 Test and evaluation of cultivation methods in terms of planting period, planting
density, initial nursery, fertilization, and pruning.

1)-3 Conduct a cultivation test of non-toxic individuals and evaluate its pest and disease
resistance and vield characteristics.

2)-1 Develop technologies to produce solid fuels (presscake briquettes) from pruned

2z
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stems, residues, and glyceline.

2)-2 Conduct combustion experiment of solid fuel.

2)-3 Evaluate fertilization effects of residues such as hull and press cake to jatropha
itself and local agricultural plants.

2)-4 Develop production techniques for solid fuels and fertilizer derived from residue with
low impact for human being and its surrounding environment.

3)-1 Hazard assessment of jatropha biofuel is conducted.

3)-2 Exposure assessment of jatropha biofuel production process is conducted.

3)-3 Exposure assessment of jairopha biofuel and fertilizer utilization process .is
conducted. .

3)-4 Management option of jatropha biofuel production/utilization is examined.

4)-1 Overall evaluation of harvesting in terms of labor, cost, job creation.

5)-1 Production of BDF

5)-2 Combustion experiment of BDF

5)-3 Analysis of waste water produced by the conventional wash technologies and
waste water produced by new purification technologies.

5)-4 Develop BDF production technique for reduction of toxic exposure in production
process and in use.

5)-5 Application of new BDF production plant in Japan.

6)-1 Life cycle assessment (LCA) of production process
6)-1-1 Analysis and evaluation of energy balance
6)-1-2 Analysis and evaluation of reduction of greenhouse gas emission
6)-1-3 Evaluation of economic efficiency

6)-2 Environmental impact assessment in land use change.

6)-3 Survey and analysis on soil carbon.

6)-4 Sustainability evaluation of BDF and solid fuel production

7)-1 Evaluation of feasibility of CDM project.

7)-2 Examination of applicability to other African countries.

4. Inputs @
1} Inputs from the Japanese side

i} Long-term experts (i.e. Project Coordinator)

i) Short-term experts (i.e. Researchers)

iif) Machinery and equipment necessary for the Project activities

iv) Receiving of counterpart personnel (i.e. Mozambican researchers and staff) in
Japan either for research or training purpose

2} Inputs from the Mozambican side
iy Counterpart personnel
iy Project office (or working space for researchers and Project Coordinator)

E
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i) Facilities necessary for the Project activities (i.e. laboratories; experimentation farm
plots; green houses; and equipment for research)

iv) Local costs (i.e. salaries and other allowances of Mozambican personnel involved;
costs for electricity, water and communication relevant {o the Project activities)

Others

1. Project site
Maputo

2. Beneficiaries
1} Direct beneficiaries

Mozambican researchers and staff involved in the Project

2} Indirect beneficiaries
Farmers in the Republic of Mozambique and other countries
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ANNEX Il LIST OF MACHINERY AND EQUIPMENT

Equipment, machinery, instruments, tools and materials which are necessary for the
Project as below.

Vehicle;

Instruments for physiological analysis;
Instruments for chemical analysis;
Instruments for anatomical analysis;

Note:

1) The above-mentioned equipment is limited to those which are indispensable for the
implementation of the Project.

2) Content, specifications, and quantity of the equipment will be decided through mutual
consultations. -
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ANNEX IV TENTATIVE LIST OF MOZAMBICAN COUNTERPART PERSONNEL

1)
2)
3)
4)
9)
6)
7)
8)

Prof. Doutor Engo Carlos Lucas, Eduardo Mondale University {Project Leader)
Prof. Almeida Sitoi,

Prof. Alberto Julio Tsamba,

Prof. Geraldo da Conceicao Sibia Nhumaio,

Prof. Jorge Penicela Nhambui,

Prof. Victor Skripts,

Prof. Inacio Calvino Maposse,

Eng. Jodo Fernando Chidamoio

Petromoc

9)

HAM

Claudio Caetano James

10) Personnel to be appointed upon request

In the event of transfer / posting or retirement of counterpart persennel, his/her successor
will be designated by respective organizations immediately.

Also, additional counterpart personnel can be appointed on mutual agreement between

both sides when necessity arises.
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ANNEX V LIST OF LAND, BUILDINGS AND FACILITIES

1. The buildings and facilities necessary for the performance of duties by the Japanese
Experts including a head office space in Eduard Mondlane University.

2. Facilities and utilities such as electricity, gas, water, sewerage system, telephones and
furniture necessary for the Project activities and operational expenses for utilities.

3. The land (i.e. farming plots) necessary for the field experimentation of the Project
activities.

4. Other facilities mutually agreed upon as necessary.
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ANNEX VI JOINT COORDINATING COMMITTEE

1. FUNCTION

The Joint Coordinating Committee (hereinafter referred to as “JCC"), composed of
members listed in 2 below, will meet at least once a year and whenever the necessity
arises. The main functions of JCC shall be as follows;

(1) To formulate the annual operational work plan of the Project based on the tentative
schedule of implementation within the framework of the Record of Discussions {R/D)

(2) To review the overall progress and achievements of the Project

(3) To examine major issues arising from or in connection with the Project

(4) To work out the modification of activities depending on the necessity

(5) To ensure smooth implementation of the Project and to secure ministerial coordination,
guidance and supervision, as well as to draw expertise from other Ministries/
Departments/ Organizations.

2. COMMITTEE COMPOSITION
JCC will be composed of the following members.

<Co-Chairpersons>
The leader of Mozambican Expert Team and the Leader of Japanese Expert Team

<Mozambican Side>

Leader of Mozambican Expert Team

Other representative(s) of UEM

Representative(s) of Ministry of Education,
Representative(s) of Ministry of Energy,
Representative(s) of Ministry of Agriculture,
Representative(s) of Ministry of Science and Technology
Representative(s) of Petromoc,

<Japanese Side>

Leader of Japanese Expert Team

Project Coordinator

Japanese Experts

Representative(s) of JICA Mozambique Office

Other personnel concerned to be decided and dispatched from JICA HQs

<Observer>

® Official(s) of the Embassy of Japan in Maputo

® Representative(s) of JST

® Other official(s) appointed by the Co-Chairpersons

2
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Organization Chart

[ Vice-Rector for Academic Affairs - UEM J

Joint Coordinating Committee

Co-Chair
[ The leader of Japanese Experts ]'—_[ The leader of Mozambican Experts ]

~
Japanese Mozambican Mozambican JICA

Experts Experts Ministries Representative

Observers

® C(Cfficial(s) of the Embassy of Japan in Maputo

® Representative(s) of JST

@ Other official(s) appointed by the Co-Chairpersons
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ANNEX Il LIST OF JAPANESE EXPERTS

Dispatch of the Japanese Experts Team for the Project
1. Long-term expert
Project Coordinator
(Project Coordinator who stays in one country more than one year is categorized as a
long term expert by JICA.)

2. Short-term experts

The short-term experts, who will take part in the Project as listed below, will be dispatched
during the project period.

At the beginning of each Japanese fiscal year (JFY), JICA, in consultation with Joint
Coordinating Committee, will provide the plan of dispatching short-term experts for
coming JFY,

1) Prof. Kenji IMOU, The University of Tokyo (Leader)
2) Prof. Masafumi INOUE,

3) Dr. Yasuki SHIRAKAWA,

4} Mr. Hideo SEKINO,

5) Prof. Yasumitsu SUZUKI, Kanazawa Institute of Technology
6) Prof. Satoshi KATO,

7) Prof. Shoji TAKECHI

8) Prof. Koji TOSA,

9) Dr. Mitsuyoshi KOBASHI,

10) Prof. Yoko ISHIHARA, Kurume University

11) Dr. Go HASEGAWA,

12) Prof. Motoyuki NAKAO,

13) Dr. Tadashi YASUHARA,

14) Prof. Yasuo SHIDA,

15) Mr. Makoto GODA, Nippon Biodiesel Fuel Co. Ltd.
16) Mr. Kazuo SANBONGI,

17) Mr. Toru USAMI,

18) Dr. Yuxi HE,
19) Mr. Hideaki NAGANUMA, Association of African Economy and @
Development of Japan

20) Mr. Isamu KOIKE

This list of experts is subject to change with mutual consultation when necessity arises
in the course of implementation of the Project.

-
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