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A/R

ADEMA

ADP

AMS

ASTER

BAMEX

BDF

CASCADe

CDM

CER

CIF

CNPC

DIREF

DNA

EB

EIA

EIA

EIU

EU

FAME

FAO

FFA

FGEF

Afforestation/Reforestation

Aeroport de Madagascar
(Airport of Madagascar)

Aeroports de Paris
(Airport of Paris)

Approved Small-scale Methodology
Advanced Spaceborne Thermal Emission and Reflection Radiometer
Terra
Business and Market Expansion
USAID
Bio Diesel Fuel

Carbon Finance for Agriculture, Silviculture, Conservation, and Action. against
Deforestation

Clean Development Mechanism
Certified Emission Reductions

Cost, Insurance and Freight

China National Petroleum Corporation
Forest Service regional director
Designated National Authority
Executive Board

CDM

Energy Information Administration

Etude d’impact environnemental
(Environmental Impact Assessment)

Economist Intelligence Unit
European Union

Fatty Acid Methyl Ester

Food and Agriculture Organization
Free Fatty Acid

The French Global Environment Fund
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FMG Franc Malagache

(Franc Malagasy)

FOB Free On Board

FOFIFA Centre National de Recherche Appliquée au Développement Rural
(National Center for Rural Development Applied Research)

FS Feasibility Study

GDP Gross Domestic Product

GHG Green House Gases

GNI Gross National Income

GPS Global Positioning System

ICRAF International Center for Research in Agroforestry

IEA International Energy Agency

IPCC Intergovernmental Panel on Climate Change

IPP Independent Power Producer

IRR Internal Rate of Return

JICA Japan International Cooperation Agency

JIRAMA JIRO SY RANO MALAGASY

(Madagas power and water supply company)

LDC Least Developed Countries

LLC Limited Liability Company

LoA Letter of Approval

LPG Liquefied Petroleum Gas

MAP Madagascar Action Plan

MECIE Mise en Compatibilité des Investissements avec 'Environnement

(Setting compatibility of the Investments with the Environment)
MDGs Millennium Development Goals

MICTSL Madagascar International Container Terminal Services Limited



NASA National Aeronautics and Space Administration

NEDO New Energy and Industrial Technology Development Organization
OE Operational Entity
ONE I’Office National pour I’Environnement
(National Office for Environment)
PAE Plan d’ Action Environnementale

(Madagascar Environment Action Plan)

PDD Project Design Document

PE Programme Environnemental
(Environmental Program)

pH potential Hydrogen, power of Hydrogen

PIN Project Idea Note

PNT Programme National de Transports
(National Transportation Program)

PREE Programme d’engagement environnemental

(Program environmental engagement)

PRSP Poverty Reduction Strategy Paper

QA Quality Assurance

QC Quality Control

RDAP Rural Development Action Plan

RFR Réserve Fonciére pour le Reboisement

(Reserve Land for the Afforestation)
SDI Sustainable Development Index

SNGF Silo National des Graines Forestieres
(National Forestry Seeds Center)

UNEP United Nations Environment Program

UNFCCC United Nations Framework Convention on Climate Change
UNFPA United Nations Population Fund

USAID United States Agency for International Development

VAT Value Added Tax

VNIR Visible and Near Infrared Radiometer
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WSuU Washington State University

WTI West Texas Intermediate

ZIA Zone d’ Investissement Agricole
(Agricultural zone for Investment)
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BDF Bio-diesel Fuel
1-1

CH.OCOR, CH,OH R,COOCH;
CHOCOR, + 3CH;0H X, tron +R.COOCH;
¢1,0C0R, H,OH  R,CO0 CH,

g Jukur BDF

RLR2.R3

C11H23COOH

C15H31COOH

C17H35COOH

C17H33COOH

C17H31COOH

11
2006 BDF 5.4 EU 4.0 732 %
2.2 40.6 % 0.8 13.8 %

0.6 10.2 % 0.5 9.2 %

1-1 BDF
1/10



1-1 2006 1

C ) (%)

Austria 75,000 1.4 %
Czech R. 135,000 2.5%
Denmark 70,000 1.3%
France 550,000 10.2 %
Germany 2,200,000 40.6 %
Italy 500,000 9.2 %
Poland 100,000 1.8 %
Spain 125,000 2.3%
Sweden 30,000 0.6 %
UK 100,000 1.8 %
Other Europe 80,000 1.5%
Europe 3,965,000 73.2 %
Argentina 30,000 0.6 %
Brazil 60,000 1.1 %
Canada 40,000 0.7 %
Colombia 50,000 0.9 %
USA 750,000 13.8 %
Other Americas 50,000 0.9 %
Americas 980,000 18.1%
Africa 50,000 0.9 %
Australia 80,000 1.5%
China 60,000 1.1 %
India 30,000 0.6 %
Indonesia 1,000 0.0 %
Malaysia 120,000 22%
Philippines 60,000 1.1 %
Singapore

Thailand 30,000 0.6 %
Other Asia/Pacific 40,000 0.7 %
Total Asia/Pacific 421,000 7.8 %
World 5,416,000 | 100.0 %

FO Licht March 22, 2007



Jatropha curcas Euphorbiaceous
2
Im 7m 15 cm
3 5
5
4 5 2 4cm
3 30 50%
3
300 m
300 2,380 mm 625 mm 20 26
35 15
pH5.0 6.5
4
20
1-1 1-2
1-3 Savonnerie Ramaroson
1-4
2 (1975)353-356
3 (1991)225

4 Surfactant and Bioenergy Research Center JATROPHACURCAS(2007) 45page.
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2003
4.9 % 2006
11.3 % 2006

CDM

BDF

CDM

CDM

5 2003 FS
p-3

GNI US$290
LDC

21 %

100 %

CDM

CDM

BDF



GHG
|
1-2
1.2
1.2.1.
1-3
587,041 km® 1.6 4
1,910 2006 UNFPA
484 2003
18
2007
41 % 52 % 7% ¢
6 HP  http://www.mofa.go.jp/mofaj/area/madagascar/data.html
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1.2.2. 7

11 3 4 10
Anntananarivo 24.7
14.5
20
2,000 mm 3,000 mm 4,000 mm
21 26 800 mm
400 mm




1.2.3.

1960 1972
1972
1990
1992
20
8
2001 12
2002 2
4
7 12
2003
Madagascar Action Plan MAP
2006 12 ’
127 90 2007 9
I Love Madagascar 127
105
1.2.4.
(1) 10
o
o GNI US$53 2006
¢ 1 GNI US$280 2006
o 4.9% 2006
o 11.3% 2006
o 2005 EIU US$834 US$1,427
8 18
http://www.mofa.jp/mofaj/gaiko//oda/shiryo/hyouka/kunibetu/gai/madagascar/pdfs/kn06 _01.pdf
9 HP http://www.mofa.go.jp/mofaj/area/madagascar/data.html
10 HP  http://www.mofa.go.jp/mofaj/areca/madagascar/data.html
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o 2005 EIU
o 2005 EIU

o FMG

Ariary 5 FMG

o 1 2,518 Ariary 2007
o 1990
1997
2002
-12.7%

@

MAP 2 5

nohk v =

S v kW

7

1 Ariary

2003



10

8.
1-2 MAP
2005 2012
(%) 11.4 5.0
(GDP %) 4.3 3.0
( %) 10 5
( ) 2.9 6
(GDP -11.7 -8.0
(GDP 81.4 60
(%) 4.6 7 10
(GDP %) 22.5 30
1 GDP (US$) 309 476
1.2.5. a
73 % 30 %
50 % 5%
6
4 ha
400 ha
3 %
2 3
MAP  Commitment 4 Challenge 3
2005 3,420 7,000
2005 1.8 2.57 /ha 2012 35 /ha




1-3 1-4 1-5

1-6

12

1-3
GDP
(US$ ) %)
GDP 55 -
16 29.2
1-4 2003 13
(_ ha) (%)
58,704 100
2,950 5
24,000 41
600 1
31,154 53
1-5 2003 14
(1) 1,740
2) 1,269
2)/ (1) 72.9 %
(3) 834
4) 608
4)/(3) 72.9 %

HP  http://www.maff.go.jp/kaigai/gaikyo/z_madagascar.htm#2

FAOSTAT
FAOSTAT
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15

1-6 2004

) ( ha) ( /ha)
3,030 1,223 2.48
2,191 353 6.21
2,460 69 35.81
350 196 1.79
65 194 0.34

11

2,993 kcal/capita/day
2,524 kcal/capita/day
2,046 kcal/capita/day 1,974 kcal/capita/day 2,230 kcal/capita/day 2,288 kcal/capita/day

2,838 kcal/capita/day

3,000
1
L1
2,500
o
2000/ —— - [m]
’ =]
= [ |
3 1 o
§ 1,500 L - o
2 L] m
2 [m]
el a
1,000 =]
o
k]
0
1-4 1 2005 16
15 FAOSTAT

16 FAO All Cora Data  http:/faostat.fao.org/site/336/default.aspx
12




17

-7 1 1 2005
(kcal/capita/day)
1,201.47 1,080.47 1,158.38 943.61 1,794.41 1,316.46 1,339.21
2.79 5.15 2.99 2.03 19.29 7.18 66.00
14.00 5.35 16.70 9.18 14.58 14.66 172.02
53.24 69.94 46.62 21.88 61.79 92.75 66.97
98.07 81.59 58.05 24.29 236.82 80.14 220.01
47.01 135.62 43.49 9.58 80.33 64.74 124.07
96.69 69.33 165.70 205.47 286.57 251.07 383.20
42.81 114.30 94.10 87.43 32.13 83.01 36.69
375.58 141.03 531.67 832.89 64.82 393.14 89.71
81.77 224.74 81.43 137.12 282.46 159.70 212.97
5.41 22.50 8.71 1.84 27.53 30.71 62.16
26.79 24.09 21.83 12.28 32.16 30.70 64.67
2,045.63 1,974.11 2,229.67 2,287.60 2,932.89 2,524.26 2,837.68

1.2.6.

1-8

17 FAO All Cora Data  http:/faostat.fao.org/site/336/default.aspx
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1-8 18

( /)
2001 2002 2003 2004 2005
Total Oil Production 0.1 0.1 0.1 0.1 0.1
Crude Oil Production 0 0 0 0 0
Consumption 13.3 15.3 15.8 17.4 17
Net Exports/Imports(-) -13.2 -15.2 -15.8 -17.3 -16.9
Proved Reserves NA 0 0 0 0
(10 )
2001 2002 2003 2004 2005
Production (Dry natural gas.) 0 0 0 0 0
Consumption (Dry natural gas.) 0 0 0 0 0
Net Exports/Imports(-) 0 0 0 0 0
Proved Reserves 70 NA NA NA NA
( )
2001 2002 2003 2004 2005
Production 0 0 0 0 0
Consumption 0 0 0 0 0
Net Exports/Imports(-) -0.3 -0.3 -0.3 -0.3 -0.3
(10  kWh)
2001 2002 2003 2004 2005
Net Generation 0.8 0.8 0.9 1 1
Net Consumption 0.7 0.7 0.8 0.9 1
Installed Capacity (Gw) (One 0.2 0.2 0.2 0.2 0.2

billion watts or one thousand
megawatts of electric capacity,
as of January 1.)

3)

2005

18 EIA (Energy Information Administration) http://www.eia.doe.gov/emeu/international/contents.html
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kL

2006

2,104

2006 103 kL
26 kL 0.5 kL JET 105 kL LPG 7 kL
2 CNPC
20,100 km? 159
1_9 19

(kL)

2002 2003 2004 2005 2006
36,320 | 80221 | 62,071 0 0
56,820 | 125,610 | 78,741 0 0
50,384 | 159,688 | 128,011 0 0
0 0 0 0 0
JET 26,615 47,501 | 33,419 0 0
LPG 1,255 2,856 2,560 0 0
76,416 | 34.875| 60,885 | 117,308 | 104,586
218,420 | 234,940 | 320,560 | 409,631 | 403,710
38,457 | 102,595 | 21,116 8,182 | 35,913
256 784 1,360 768 699
JET 39,452 | 39,958 | 66,240 | 115237 | 97,394
LPG 2,903 3,735 6,794 6,454 8,129
0 0 0 0 0
0 0 0 1,172 0
71,238 | 216,678 | 117,517 0 0
0 0 0 0 0
JET 0 0 0 0 0
LPG 344 449 0 0 0
94,617 | 125314 | 119,709 | 112,624 | 103,283
270,014 | 356,243 | 401,938 | 403,739 | 400,900
19,979 | 30,700 | 33,081 | 29,209 | 25,590
742 720 921 795 553
JET 55,857 | 85,982 | 101,648 | 104,847 | 105,381
LPG 4,031 6,341 7,924 8,008 6,822
26,810 | 11,361 | 15181 19,277 | 18,998
52,508 | 54,235| 48989 | 53,668 | 54,861
11,677 | 25,880 | 25,705 6,817 | 18,521
117 201 497 282 471
JET 19,760 | 18,863 | 13,783 | 22,867 | 14,886
LPG 1,346 1,247 2,501 920 2,072

15




“4)

JIRAMA JIRO SY RANO MALAGASY
IPP Independent Power Producer IPP
JIRAMA JIRAMA
1-10 2005 2006

1-10 20
2005 2006
kW 211,802 214,762
JIRAMA kWh 647,903,251 637,921,814
JIRAMA kWh 203,152,142 175,997,967

kWh 137,351,643 189,641,624
kWh 988,407,036 | 1,003,561,404
kWh -50,656,032 -50,108,753
kWh 937,751,004 | 953,452,651

JIRAMA liter 54,486,354 48,266,602
JIRAMA liter 7,234,287 6,063,193
JIRAMA liter 715,994 736,741
liter
Private liter 31,225,396 38,623,313
Private liter 128,848 182,790
liter 86,106,269 87,580,300
liter 7,237,887 6,068,193
liter 845,819 920,508
2006 64 % 36 %
IPP 137 kWh 2005 190 kWh 2006
JIRAMA 648 kWh 2005
638 kWh 2006 203 kWh 2005 176
kWh 2006
JIRAMA
19 Office Malagache des Hydrocarbures
0 JIRAMA

16



MAP  Commitment 2  Challenge 4

4 15%
5 % 2001 2005
2
21 % 1997
35% 2004
2006 JIRAMA
JIRAMA 2007 3 5
1.
2011 74 % 10 %

2.

4,

1.

2. IPP

3. JIRAMA

4,

5.

6.

1. JIRAMA

2.

40 MW
Andekaleka 3

Lily Ampefy
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3. IPP

ISMW 5
80 MW
4.
5.
6.
MAP 1-11
1-11 MAP
2005 2012
64 % 76 %
4% 10 %
0% 3%
1-10 2006 87,580 kL/
6,068 kL/ JIRAMA
1.2.7.
@)
3 km 2002
2005 8,982 km
MAP 2005 2015 1-5

18



NATIONAL ROAD ol W
SYSTEM 2015 e

NATIONAL ROAD
SYSTEM 200% A

—=
—
1-5 2005 2015 21
()
6 12
Toamasina 200 km
MAP

2! MAP Commitment 2 / Challenge 1
19



O A D
| z
!
Bimen wemy

1-6

Societe d’Exploitation du Port de Toamasina

A B Cl C2 C3 C2 C3
MICTSL 102,000 /
10 %
A Sm Ilm 200 m
B 260 m 2
260 m Galana
2008
Cl1 I0m 12m
2
Sherritt International Corporation Korea Resources Corporation
SNC Lavalin Inc. 4 2010 6 /
5,600 / 19 / 2013

20



C2 I0m 12m

C3 2m 14m
Cc4 280 m C4 14 m
2005
B 5km Stock-Tank
B
Stock-Tank 5
3
12 5 ADP 33%
ADEMA Airports of Madagascar
“
870 km
1997 COMAZAR
1.3 CDM JI
1.3.1. CDM
1998 12 18 Décret 98-1068 UNFCCC
2003 9 3 Loi n° 2003 /009
2003 11
DNA
DNA Designated National Authority CDM

2003 11 7 Arrété 19167
DNA

21



DNA
CDM
CDM

CDM CDM
CDM

2003 11 3 Arrété 19168 UNFCCC

UNFCCC

UNFCCC
UNFCCC CDM
DNA CDM

CDM

1.3.2. CDM

(M

CDM 1-7

22






CDM

PIN
CDM
DNA
1
2
PDD
UNFCCC
LoA
2
(2) CDM
1-12
CDM

PIN

Letter of Eligibility

PDD

DNA CDM

CDM

PRSP

24

CDM

OE

PDD



1-12 2

PRSP RDAP PAE/PE

PNT

X[ X | X]|X]|X
X[ X | X|X

X[ X | X|X]|X

CDM

GHG

3)
CDM
Sustainable Development Index SDI
4 8
CDM
1 1-13 DNA
CDM

*  CbM
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1.3.3.

(M

2007
CDM

1-13 CDM
Ci
2
- Cl
- 2
- GHG C3
- C4
- C5
- C6
- C7
- C8
CDM
1D = &
8
0 1
SDI 0.5 SDI > 0.5 CDM
CDM
CDM
10
6
3
CDM 1-14
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1-14 CDM

SECTOR PROJECTS SITUATION

Energy 5 project of hydroelectric power station PIN validated
Hydroelectric power station PIN validated
Hydroelectric development project PIN submitted
Hydroelectric development project PIN submitted
Promotion of LBC bulb PIN submitted

Waste Recycling of household waste PIN validated
Recycling of household waste PIN validated
Management of municipal waste PIN in elaboration process

Forest Plantation of Ravintsara PIN validated

Project of conservation of the biodiversity and |PDD in elaboration process
restoration of the corridor

Industrial Reforestation CDM project PDD in progress
Reforestation project PIN in elaboration process
Reforestation project for 20 000 ha PIN in elaboration process
Reforestation project PIN in elaboration process
Biofuel Sugar cane plantation for biofuel production PIN validated
Biofuel production project by plantation of Jatropha | PIN in elaboration process
Ethanol production by plantation of sugar cane PIN in elaboration process
Ethanol production from sugar cane PIN in elaboration process
CDM CDM

2007 7 EB33

2 CDM
UNEP Riso RISO
CDM CASCADe Carbon Finance for Agriculture, Silviculture,
Conservation, and Action. against Deforestation CASCADe
2012
FGEF 7

27



1.4

1.4.1.
2003 PRSP Poverty Reduction Strategy Paper
2006
MAP Madagascar Action Plan 2007-2012 2007 2012
MAP Madagascar Naturally
MDGs Millennium Development Goals
MAP 8
1.
2.
3.
4.
5. HIV/AIDS
6.
7.
8.
MAP Big Goals 1-15
1-15 MAP BigGoals
2005 2012
177 146 100
85.1% 2003 50 %
54 3 4
55.5 58 61
63 % 80 %
19 % 56 %
7 % 40 %
4.6 % 8 10%
GDP US$50 US$120
1 GDP US$309 US$476
US$8,400 USS$5
131 80
2.8 5.2
10 % 75 %

28




1.4.2.

1 ha ha

Goals

50

29

2006

GDP

1,000

Big



1

5

(1) BAMEX
USAID? BAMEX Business and Market Expansion
USAID-
1.
2.
3.
2004 2006
1. 3 DIOIl * GEM * MMF
2. D1 Oil 100 2005 2006 21 2006 2007
4,650 ha
200
4.
USAID- 2005 2006
1-8 11,300 ha GEM TOLIARY
10,000 ha 2006 2007 1-9
2008 1 20,000 ha
Boeny D1 Oil 492 ha 809 ha
2 USAID United States Agency for International Development
1961
D.C.
72 100
USAID
o
o HIV/AIDS
o
D1 Oil 2004
2004 10

27 Gem BioFuels 2005

30

2007 10

79



Alaotra
Vakinankaratra
Fianarantsoa
Fort Dauphin
Toliary

D1 Oil

GEM

D1 Oil
ERI-USAID
MMF

209 ha
342 ha
300 ha
0 ha

10,000 ha

With D1
492 ha

REGION BOENY

VAKINANKARAT
With D1
342 ha

RA

FIANARANT SOA
with ERI-USAID
Jatropha: 300 ha

TOLIARY
With GEM
10.000 ha

1-8 2005

2006

REGION BOENY
With D1
809 ha

With D1
1,800 ha

VAKINANKARATRA

FIANARANTSOA
with ERI- USAID

TOLIARY
With GEM
10,000 ha

1-9 2006

s USAID
» USAID

2007

300 ha
1,800 ha

1,000 ha
10,000 ha

REGIONALAOTRA
With D1
209 ha

REGIONALAOTRA
With D1
300 ha

FAORT DAUPHIN
With MMF

Season 2007-2008
1,000 ha

31

28

29



2

1.2.5 MAP  Commitment 4
1-16
Antsinanana Ambodihintsina Ambodizarina 21,280 ha
Antsinanana Manambato Ambodihintsina 4,009 ha
Bongolava  Tsiroanomandidy Tsimbolovolo 2,000 ha
1-16

GREEN REVOLUTION OPPORTUNITIES
AGRICULTURAL INVESTMENT AREAS

REGION 1:BOENY

30

Localisation / Place Dimension | Satus of Typede
(Hectares) | theLand Plantation
Ambato-Boeny 1,600 | Public Cereals (Maize /
Land Peanuts etc)
Andakalakana-District of Marovoay 1,500 | Public Rice
Land
Ambatobe-District of Marovoay 1,200 | Public Rice
Land
Mabhatsinjo-District of Marovoay 1,500 | Public Rice
Land
Andriambato-District of Marovoay 1,500 | Public Rice
Land
Ambahiboa Befanjava-District of Mahajanga 2,000 | Public Rice
Land
Region 22.ANTSINANANA
L ocalisation / Place Dimension | Status of Typede
(Hectares) | theLand Plantation
Ambodihintsina Ambodizarina-Brickaville 21,280 | Public Zatropha
Land
Manambato Ambodihintsina-Brickaville 4,009 | Public Zatropha
Land
lamborano 2,000 | Title N° Sugar cane / Coffee
937 BI

30

32




Region 3:BETSIBOKA

Localisation / Place Dimension | Satus of Typede
(Hectares) | theLand Plantation
1-Andranofasikakely-Maevatanana 600 | Public Agricole-Paturage
Land
2-Morafeno-Maevatanana 1,200 | Public Agricole
Land
3-Marokoro-Maevatanana 600 | Public Agricole-Paturage
Land
4-Antanimbaribe-Kandreho 2,000 | Public Agricore : Baiboho-
Land Plaine-Paturage
5-Sarobaratra-Tsaratanana 1,500 | Public Agricole-Paturage
Land
6-Tsararova-Tsaratanana 400 | Public Agricole
Land
7-Andranofasikavaly-Maevatanana 600 | Public Agricole-Paturage
Land
8-Ambinanikely-Maevatanana 800 | Public Agricole-Paturage
Land

Region 4:VATOVAVY FITOVINANY

Localisation / Place Dimension | Status of Typede
(Hectares) | theLand Plantation
Andranomavo  -Mananjary 300 | Terrain Poivre rouge
domanial | (Baie rose)
Andranomavo  -Mananjary 2,500 | Terrain Canne a sucre
domanial | (Ethanol)
Amberobe-Mananjary 2,000 | Terrain Jatropha
domanial | (Bio diesel)
Betampona-Mananjary 800 | Terrain Canne a sucre
domanial | (Ethanol)

Region 5:BONGOL AVA

Localisation / Place Dimension | Satus of Typede
(Hectares) | thelLand Plantation
1-Antanimihetry-Belobaka-Tsiroanomandidy 800 | Terrain Mais-Soja
domanial
2-Ampasika-Belobaka-Tsiroanomandidy 500 | Terrain Mais-Soja
domanial
3-Andohafarihy-Miandrarivo-Tsiroanomandidy 250 | Terrain Mais
domanial
4-Tsaratanana-Miandrarivo-Tsiroanomandidy 1,000 | Terrain Mais
domanial
5-Sarotravoaka-Miandrarivo-Tsiroanomandidy 250 | Terrain Mais
domanial
6-Torabato-Miandrarivo-Tsiroanomandidy 100 | Terrain Mais
domanial
7-Antoby-Miandrarivo-Tsiroanomandidy 200 | Terrain Mais
domanial

33




8-Ambohiby-Ambatolampy-Tsiroanomandidy 200 | Terrain Mais-Jatropha
domanial
9-Goavindrainivao-Tsijoarivo Imanga-Tsiroanomandidy 600 | Terrain Mais-Poivre Rouge
domanial
10-Soamahamanina-Tsijoarivo Imanga-Tsiroanomandidy 700 | Terrain Mais-Poivre Rouge
domanial
11-Andohanakivoka-Ankadinondry Sakay-Tsiroanomandidy 100 | Terrain Mais-Poivre Rouge
domanial
12-Soamihary-Ankadinondry Sakay-Tsiroanomandidy 100 | Terrain Poivre rouge
domanial
13-Tsarafiraisana-Ankadinondry Sakay-Tsiroanomandidy 100 | Terrain Poivre rouge
domanial
14-Boanara Tia Fan-Ankadinondry Sakay-Tsiroanomandidy 200 | Terrain Poivre rouge
domanial
15-Soafianarana-Mahasolo-Tsiroanomandidy 320 | Terrain Riz-mais
domanial
16-Bezavona-Mahasolo-Tsiroanomandidy 140 | Terrain Riz-mais
domanial
17-Maevarano-Mahasolo-Tsiroanomandidy 140 | Terrain Riz-mais
domanial
18-Tsimbolovolo-Tsiroanomandidy 2,000 | Terrain Jatropha
domanial
19-Ankadimena-Fierenana-Tsiroanimandidy 1,000 | Terrain Riz
domanial
20-Ambatofotsibe-Kiranimena-Fenoarivobe 200 | Terrain Riz-Manioc
domanial
21-Ambohitsivalana-Kiranimena-Fenoarivobe 100 | Terrain Riz-manioc
domanial
22-Ankoririrka-Kiranimena-Fenoarivobe 100 | Terrain Riz-manioc
domanial
23-Mandrosoa-Kiranimena-Fenoarivobe 100 | Terrain Riz-manioc
domanial
24-Ankaditsaravala-Kiranimena-Fenoarivobe 100 | Terrain Riz-manioc
domanial
25-Ampamoizankova-Kiranimena-Fenoarivobe 1,500 | Terrain Riz-manioc
domanial
26-Antsaingona-Fenoarivobe 472 | Terrain Ravintsara
domanial
277-Andriambikinina-Fenoarivobe 590 | Terrain Ravintsara
domanial
28-Vohitsara Ampasika-Fenoarivobe 170 | Terrain Ravintsara
domanial
30-Mamonomby-Firavahana-Fenoarivobe 600 | Terrain Riz
domanial
31-Tsiafakarivo-Firavahana-Fenoarivobe 400 | Terrain Riz
domanial
32-Ampany-Firavahana-Fenoarivobe 200 | Terrain Riz
domanial
TOTAL 13,432 | Terrain
domanial
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REGION 6:SAVA

Localisation / Place Situation | Superficie Typede
juridigue (ha) Plantation
1-Besariaka-Andapa Domaniale 800 | Riz, ...
2-Andranomavo-Andapa Domaniale 200 | Riz
3-Beangivy-Sambava Domaniale 2,000 | Riz
4-Ambia-Farahalana Domaniale 60 | Riz
5-Ofaina-Marojala Domaniale 50 | Riz
6-Fanambana-Vohemar Domaniale 3,000 | Mais-manioc-
Elevage-Riz ......
7-Beambary-Vohemar Domaniale 3,000 | Riz
8-Ambatojoby-Vohemar Domaniale 500 | Elevage-Mais-Riz
9-Marambo-Antalaha Domaniale 150 | Riz
10-Tanandava  -Antalaha Domaniale 70 | Riz
REGION 7:SOFIA
Localisation / Place Situation | Superficie Typede
juridique (ha) Plantation
1-Mahadrodroka-Analalava Terrain 700 | Riz
domanial
2-Ankorabe-Analalava Terrain 1,000 | Riz
domanial
3-Ampompimanangy-Mampikony Terrain 300 | Riz
domanial
4-Antsiatsiaka-Mandritsara Terrain 600 | Riz
domanial
REGION 8:ALAOTRA MANGORO
Localisation / Place Situation | Superficie Typede
juridigue (ha) Plantation
1-Mahariavana-Ambatondrazaka Terrain 7,100 | Riz
domanial
2-Didy-Ambatondrazaka Terrain 10,000 | Riz
domanial
3-Andrangorona-Ambatondrazaka Terrain 950 | Riz
domanial
4-Vodivato-Andilamena Terrain 2,500 | Riz
domanial
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Ambodihintsina Ambodizarina 21,280 ha

GPS No.045 2 2
Manambato Ambodihintsina 4,009 ha
GPS No.046 2

" Brcavile

1-10
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2.1

17 4

NEDO

65

70

100

EN EN14214

1 ppm

3.4.7
53 %

1.5%

1.5%

100 %

10 %

100 ppm

140 ppm - 74 ppm
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BDF

10

10 ppm
%
10 %

1 ppm

500

10 ppm

ppm

20 %

1 ppm



BDF 100 %

BDF

BDF B100

BDF BDF

(1) BDF



2-1 BDF
(1) 33,000 /
2) 33,000 /
330 8 3
3) 3,300 /
4) 56,600 / 56.4 %
5) (1) 100,400 / 35% 94 %
(6) ) 51,620,000 1.945 kg/
7 (6) 20,626 ha 2,500 /ha 2mX 2m/
2.2 BDF
2 20,000 m* 200 m
x 100 m
Societe d’Exploitation du Port de Toamasina
o 250 ha
31
200 ha
o
TIKO ** 1 Euro/m*/month
© 2
380V
o 2
31
Sherritt International Corporation Korea Resources Corporation
SNC Lavalin Inc. 4 2010 6 /
5,600 / 19 / 2013

32
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BDF

2
120 km

85 km

11

Moramanga

BDF

2-2

150 km
3

BDF

23

Al w3 T e

BDF

40



24

24.1.

50 /24 hour 7

24.2.

NaOH KOH

FAME

2-4
33

CH.OCOR, CH,0H R,COOCH;
CHOCOR, + 3CH;0H o, Lo +R.COOCH;

&HEOCORS H:0H  R,COOCH;
TG N g BDF

R1,R2,R3

C11H23COOH
CI15H31COOH
C17H35COOH
C17H33COOH
C17H31COOH

2-3

33 NEDO 18
18 9
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A

o

2
' BDF
[
BN
BDF <
pH
2-4 ¥
3 “The Biodiesel Plant Development Handbook” (Independent Biodiesel Feasibility Group, LLC(2006))
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2.5

2.5.1.

/24 hour
2.5.2.
2005 6

37850 kL/ ¥

33,000

50 /24 hour

0.5 x 7 3.5

3.5

A process model to estimate biodiesel production costs

US$11,3

3504 /% 330

13 2-5
0.88

US$1.0
US$2.2
US$0.4
US$7.2
US$0.5
US$11.3

43

50

US$3.0
US$1.8
US$3.0

2-2



2_5 36
2-2 10,000,000 37,850 kL/
37
Item Cost

(US$, thousands)

(1) Storage facilities

36

37

Oil storage tank 506
Biodiesel storage tank 447
Crude glycerol storage tank 22
Loading/unloading stations 50
Pumps to/from storage (5 pumps) 22
Sub Total (Storage facilities) 1,047
(2) Process equipment

Methanol storage tank 24
Sodium methoxide tank 25
Methanol/catalyst mixer 7

A process model to estimate biodiesel production costs June 2, 2005

http://www.engin.umich.edu/class/che460/images/ModelBiodieselProductionCosts(Haas).pdf
A process model to estimate biodiesel production costs June 2, 2005

http://www.engin.umich.edu/class/che460/images/ModelBiodieselProductionCosts(Haas).pdf
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2007
Economics

2-6

Reactor #1 preheater 3
Reactor #1 70
Glycerol biodiesel separator #1 311
Reactor #2 preheater 9
Reactor #2 61
Glycerol biodiesel separator #2 315
Biodiesel/HCL mixer 7
Biodiesel wash tank 35
Biodiesel wash water separator 328
Biodiesel final water removal preheater 9
Biodiesel final water removal heater 2
Biodiesel final water removal flash tank 15
Biodiesel final water removal vacuum system 75
Glycerol/methanol tank 6
Methanol distillation tower preheater 4
Methanol distillation tower 95
Distillation reboiler 5
Distillation condensor 13
Glycerol/fatty acid separator 174
Fatty acid storage tank 10
NaOH mix feeder 5
Glycerol/NaOH mix tank 6
Glycerol distillation tower 16
Glycerol distillation reboiler 26
Glycerol distillation condenser 2
Glycerol distillation postcondenser 13
Pumps (12 Pumps) 62
Additional process equipment 433
Subtotal (Process equipment) 2,166
(3) Utility equipment
Cooling tower system 174
Steam generation system 104
Instrument air system 25
Electrical distribution system 100
Subtotal (Utility equipment) 403
Total equipment cost 3,616
(4) Other costs
Installation, @ 200% of equipment costs 7,232
Rail siding and miscellaneous improvements 500
Subtotal (Other costs) 7,732
(5) Total costs 11,348

10 30 Oilseeds and Biodiesel Workshop
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Biodiesel



Biodiesel Plant Budget Installed Cost

30,000,000
25,000,000
£ 20,000,000
2 — Low FFA
—(5) 15,000,000 -#10 % FFA
= 30 % FFA
Z 10,000,000 Data
based on
5,000,000 estimates of
Lurgi PSI
0
0 10 20 30 40
Capacity in millions of gal/yr
2-6 %
10 / 37,854 kL/ US$9
Lurgi PSI USS$12
US$11.3
US$11.3
2.5.3.
US$0.7 26.1 262 US$
US$20.0

38 Biodiesel Economics (Oilseeds and Biodiesel Workshop, Plson, MT October 30, 2007)

http://www.deq.state.mt.us/Energy%5Cbioenergy/Biodiesel Production Educ_Presentations/Montana_Economics_Oct2007
JVG.pdf 5% Low FFA
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2-3

(US$

)

()

3.0

1.8

3.0

@

1.0

2.2

0.4

7.2

0.5

€))

0.9

20.0

2.6

2.6.1.

JIRAMA

312 ()

2-4

CDM
31

31 14,536 kW 63,067,657 kWh

7,563,168 10,024,752
BDF BDF 22,368 /

No.2 No.31

No.1 JIRAMA
2006

BDF 0.83 kg/ 0.85 kg/

Net Calorific Value *°
Biodiesels 27.0 TI/Gg  Diesel Oil 43.0 TJ/Gg  Residual Fuel Oil

3% 2006 IPCC Guidelines for National Greenhouse Gas Inventories Volume 2 Energy
http://www.ipce-nggip.iges.or.jp/public/2006gl/vol2.htm
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2006

40.40 TJ/Gg



2-4 JIRAMA 31
(kWh)
(kW) (liter) | (liter)
BDF
BDF
)

1 TOAMASINA 7,500] 38,250,000 0[10,024,752] 12,750

2,000| 10,200,000| 2,572,149 o 3,271

2 AMBODIATAFANA 200 22,867| 24,608 0 31
02

3] S\N)TANAMBAO (B2) 28] 62,348] 33,579 0 43

4 BRICKAVILLE (12) 182] 614,205 214,488 0 273

5 FOULPOINTE (B3) 210]  697,223| 235,736 0 300

6 | MAHANORO (40) 201]  682,039] 241,937 0 308

7 MANANARA (73) 282 917,522 283,945 0 361

3 MAROANTSETRA (31) 518 1,543,976| 559,520 0 712

9 | MAROLAMBO (82) 69 90,898] 30,368 0 39

10] SAINTE MARIE (39) 587| 2,141,506] 719,937 0 916

11| SOANIERAN'TVONGO 116]  320,515] 136,379 0 173
16

12 i/A\)/ATENINA (B1) 131] 413257 167,067 0 212

13 BEFOTAKA (N3) 10 12428 5427 0 7

14 BETROKA (37) 261] 685,428 256,595 0 326

15 JAKORA (N4) 28] 31,874 12,147 0 15

16| IKALAMAVONY (N2) 86|  165,923] 60,707 0 77

17 IKONGO (N5) 41| 40,934] 15,954 0 20

18 IVOHIBE (85) 40| 67,732] 25,493 0 32

19| MANANJARY (09) 540| 1,991,200| 606,276 0 771

20| MIDONGY (98) 29| 41472] 16,533 0 21

21 NOSY VARIKA (N1) 56| 94,858] 37,562 0 48

22 RANOHIRA (N6) 84| 179,486] 68,551 0 87

23 VANGAINDRANO (66) 190] 563,239 192,909 0 245

24 VOHIPENO (50) 113[ 356,423 122,968 0 156

25 VONDROZO (67) 29| 47,860 20,183 0 26

26 ANDILAMENA (C2) 235 450,436] 157,467 0 200

27 ANJOZOROBE (C3) 78] 131,139] 46,189 0 59

28 ANOSIBE AN'ALA (63) 97| 152,556| 53,540 0 68

29| FENOARIVO CENTRE 75| 114,838] 42,126 0 54
11

30| 1(\/IA3NAKAMBAHINY 100[ 157,343 56,324 0 72
61

31 S[SI)ROANOMANDIDY 600| 1,826,132 546,504 0 695
15

) 14,536] 63,067,657| 7,563,168|10,024,752| 22,368
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JIRAMA

JIRAMA VAT 18 % 1,500 Ariary/
JIRAMA
1,271/ x 333 357MJ/ + 36.4 MJ/ X
=1,023 1,097 Ariary/kg
=US$574 US$616/  * JIRAMA
WTI 2007 10 US$86.2/
US$610/
2007 12
US$650/
2.6.2.
2
4 %
FOB 2004
2006 US$600/ 2007 US$500/
2007
2007 10
40 Bloomberg 2008 1 16 Us$

http://www.bloomberg.co.jp/analysis/calculators/currency.html

4 2007 11

49

2007
VAT

0.88

12 91.
US$656/

US$1,200/

1,782 Ariary

10
1,271 Ariary/

73/

41



2007 7 2008 1 2-7 20086 1 9

US$719/
US$700/
800
700
600 |
500
5 400
%2}
=]
300
200
100 +
0
) ~ “ ) [ ~ ) © I S ~N NG ~ g ) [ ~ ) N =)
s § 3 §$ § § 5§ § § s 5 ¢§ ¢ 557585585585 7 57 §F 5§
g f v < ¢ 4 4 & 0 O o0 o 0o 2 £ £ £ 4 & 9 F 5
5 S
2.7 42
43
2.6.3.
11 % 58% 60 % 53 55%
FAO
Curcin
WSU N P K

2 Kingsman energy from nature

4 Assessment of the potential of Jatropha curcas, (biodiesel tree,) for energy production and other uses in developing
countries USAID Aug, 2006
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2.7

2.7.1.

ha
Magway

35 %

18
CDM

US$50/

BDF

The Ministry of Agriculture and Irrigation

2006
2008
2-8

CDM/JI
19 3

8 40 ha 2007
127  ha 2009 209
Mandalay Sagaing

GOVERNMENT PLANS TO INCREASE JATROPHA PLANTINGS (FO Licht (May 23, 2007))

Myanmar's Ministry of Agriculture and Irrigation said that the area planted with jatropha for biodiesel

production will be raised to up to 3.24 mln ha from a current 648.000. The plantations are mainly

located in the regions of Mandalay, Sagaing and Magway.

51

Physic nut goals expanded (Myanmar Times (Aug21-27, 2006)) / By Ye Kaung Myint Maung

PHYSIC nut cultivation reached the one million acre mark in the middle of this year, as the

government expanded its goals to grow the plant on a total of more than eight million acres within
three years, said an official from the Ministry of Agriculture and Irrigation.



Early this year the government began touting the mass cultivation of physic nut plants, also called
Jatropha curcas, as a means to produce nuts from which oil can be extracted for use as a biofuel in
agricultural machinery.

The original plan called for the plant to be cultivated on seven million acres in all states and divisions
throughout Myanmar.

The updated plan calls for the nuts to be grown on 2.3 million acres in 2006-2007, 2.68 million
additional acres in 2007-2008 and 3.38 million more acres in 2008-2009.

U Myat Shein, general manager of Myanma Perennial Crops Enterprise, said 1.2 million of the 2.3
million acres planned for the current financial year had been planted by mid-monsoon, and the rest
would be planted by the end of rainy season.

(http://www.myanmar.com/myanmartimes/MyanmarTimes17-330/n021.htm)
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ha

2-8

2,500 2ke/

2-5

53

5,000 kg/ha

33%



2007 65 ha 2010 3,252) ( 1,07)3
2008 127  ha 2011 6,350 2,096
2009 209 ha 2012 10,450 3,449
2004 2-6
2004 1,002 3
394 / 305 / 165
/
1,236 / /
845 91 / 211 /
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44
2-6 2004
Crude Neét;;al Refinery Naphtha IID_ét?gIIZue:jn Motor | Aviation Jet Other Gag/ | Residual
Oil o Feedstocks ap Gasoline | Gasoline | Kerosene | Kerosene | Diesel | Fuel Oil
Liquids Gases
Unit - 1000 tonnes
Production 1,002 6 0 0 5 371 0 30 2 305 78
From Other 0 0 0 0 0 0 0 0 0 0 0
Sources
Imports 0 0 0 0 0 6 0 3 0 931 0
Exports 0 0 0 0 0 0 0 0 0 0 0
International .
Marine Bunkers 0 0 0 0 0 0 0 0 0 ~ 0
Stock Changes 58 0 0 0 2 17 0 -1 0 12 6
Domestic Supply 1,060 6 0 0 7 394 0 82 2| 1,245 84
Transfers 0 -6 0 0 6 3 0 0 0 0 0
Statistical
Differences -32 0 0 0 0 -14 0 0 0 6 40
LGE . 1,028, 0 0 0 0 0 0 0 0 91 20
Transformation
Electricity Plants 0 0 0 0 0 0 0 0 0 91 20
CHP Plants 0 0 0 0 0 0 0 0 0 0 0
Heat Plants 0 0 0 0 0 0 0 0 0 0 0
Petroleum 1,028 0 0 0 0 0 0 0 0 0 0
Refineries
Other 0 0 0 0 0 0 0 0 0 0 0
Transformation
Energy Sector 0 0 0 0 0 0 0 0 0 32 1
Distribution 0 0 0 0 0 0 0 0 0 0 0
Losses
Total Final 0 0 0 0 13 383 0 82 2| 1128 103
Consumption
Industry 0 0 0 0 2 0 0 0 0 89 67
Transport 0 0 0 0 3 383 0 82 0 845 31
Residential 0 0 0 0 4 0 0 0 1 140 0
Commercial and
Public Services 0 0 0 0 0 0 0 0 0 0 0
Agriculture/ 0 0 0 0 0 0 0 0 0 0 1
Forestry
Fishing 0 0 0 0 0 0 0 0 0 0 0
Other Non-
Specified 0 0 0 0 4 0 0 0 1 54 4
Non-Energy Use 0 0 0 0 0 0 0 0 0 0 0
- of which
Petrochemical 0 0 0 0 0 0 0 0 0 0 0
Feedstocks

44

IEA (International Energy Agency) http://www.iea.org/Textbase/stats/oildata.asp? COUNTRY CODE=MM
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US$250/

2.7.2.

(M

RFR Réserve Fonciére pour le Reboisement

d’Investissement Agricole

ZIA
ZIA 2 25,289

DIREF
RFR ZIA

4 Green revolution opportunities, Agricultural investment areas.
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10

B10

2011

ZIA Zone

RFR



2

2-7
BAMEX USAID
D1
2-7
BAMEX DI
ICRAF %
20 28
300 1000 mm 500 700 mm 480 2380 mm
2-7
BAMEX DI
3)
80 km
JICA
FS
2-8 3,368
mm 2,363 mm

4 http://www.worldagroforestrycentre.org/sites/TreeDBS/aft/speciesPrinterFriendly.asp?1d=1013
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2-1
47

pH Hzo
2-2 2-9
2-8
() ()

(mm) (mm)
1 23 30 410.1 23 30 270.5
2 23 30 382.1 23 30 333.2
3 22 30 478.4 23 30 341.5
4 21 29 322.8 22 29 235.8
5 20 27 228.3 20 27 222.9
6 18 26 259.0 18 26 187.1
7 17 25 288.6 17 25 173.7
8 17 25 218.2 17 25 136.4
9 17 26 121.1 17 26 101.6
10 19 27 132.6 19 27 67.7
11 20 28 169.7 20 28 87.7
12 22 29 357.3 22 30 204.9

47 JICA(2002)
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2-9
pH (H20)
(mg/L) (mg/L) (mg/L)
234 B 6 0 3 7 7
81 A 5 0 3 7 7
B 4.5 0 3 7 3 7
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“4)

CDM
48

CDM

2-3
150 km

8 http://cdm.unfecc.int/methodologies/DB/MJJIZXVY4W8R65Y 83SKBTU70IAI6CFR/view.html
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2-3

- - 150 km
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1)

CDM
15,000 ha 5
7 CDM

CDM ¥
2-4 2-5 CDM

2-4

CDM

* EB35 Annex 18 - Procedures to demonstrate the eligibility of lands for A/R CDM project activities
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CDM
> CDM

> CDM

2-10

1) CDM CDM

CDM

2) CDM CDM 1 50 ha

50 ha

3) CDM
CDM

CDM

50 hitp://cdm.unfecc.int/methodologies/DB/MJJIZXVY4W8R65Y83SKBTU70IAI6CFR /view.html
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2-5 CDM

23,000 ha
15,000 ha
3 km
2)
JICA 2002 !
JICA
LAVAKA

51

1)

16,000 ha

1,000 ha

23,000 ha

2-6

65

3)

11

2)

50 ha

2-10

12

14

7,000 ha
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2-6 ASTER

JICA
ASTER

NASA  Terra ASTER
2005 2 12
VNIR

JICA
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100

2-11 27
JICA
JICA
2-11
(ha) (%)
1 21,797.1 4.93
2 78,024.7 17.64
7,691.9 1.74
40,156.4 9.08
75,797.5 17.13
26,005.2 5.88
69,4613 15.70
1 54,807.6 12.39
2 68,663.5 15.52
442,05.17
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10 ha

69

73,970 ha



AHIIE

4H°I5E

44°E

| g0

E]IIIHI

lq."l"':l:l

_.._:_._..._H_:

SbErall

___..._.u.HH-_.

|20

165
__.r:_

_"__:__._:..._...

bl

pLILEL

_.-.-"..n_m._n._...

W ...“_f__ﬂ..h

14 15'%
THKK

S Ll

..@&-."___r_

_.-”___m._uu_.nu__..

=

-

uu.

~E
“..._.....
|1

=

-

o

Ly |

Lo |

=,

= &

M

lqﬁll'.l.l

ELa

1 H'il.l.‘ll

Mlini. Hihaa

Mifes

Km

Pl Sale | SO0LTORN

ASTER

70



2.7.3.

BAMEX USAID

(1) BAMEX

BDF

450 ha

12

(2) 52

52 BAMEX

5
BDF
50
2005
20,000 ha

71

20

D1 Oil

D1 Oil 5,000 ha

Association of farmers

GEM

12

MMF



10 cmx 15 cm

x 30 cmX 30 cm 2m
2
30 45
2 3
3
30 cm
30 45
1
10 1m
6 10
2 7
1 2

2 3
30 cm
1
4
1
20 cm
13 %
20

15 20cm 1m

72

2
30 cm
2 mx 2 m
30 cm
2mx 2m

2 cmx 10 cmX

30 cm

2 cm



14 10x 15 cm

2 1 1
2
1 2
1 2 2x 2m 2,500 /ha 2x 1.5m
3,250 /ha 30% 30x% 30 cm 1 250 g
300 g 500 g 2 kg 1
5 10
3 9 10
20 cm 2 40 63 cm
3
JATROPHA CURCAS(2007)*
0.2 % Aldrine
Azodrin 0.1 % Dithane M-45 70 12 24
30
50 cm 25 cm 5 cm
1 2 1.5
112,500 /ha
80 % 2 3

33 Surfactant and Bioenergy Research Center JATROPHACURCAS(2007) 7-19page.
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a)3mX 3 m 1,100 /ha b)2mx 3m 1,600 /ha c¢)2mx 2m 2,500

d)1.5mx 2m 3,300 /ha

1.5m 40x 40x 40 cm
6
3 4
2
N P K Mg 1 5
6
20 30 cm
I1X 2m
2X 2m
90
4 5 5 3 kg/
2,500
75 10 /ha 30 % 25 %
/ha
90
5 7%
2

3)

SNGF Silo National des Graines Forestieres

74

/ha

/ha

19 25



Jatropha curcas

J. mafariance

Ariary
120 Ariary
50 60 %
10 cmx 15 cm
2
2 3
25 cm 5 mm

J. mafariance

J. curcas
1,200
1
80 %
2
2-9 2-10
2-11 2-12
10
3
5 cmX 10 cm

75

10,000

10



2-11 2-12

“)

SNGF

CDM
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CDM

CDM/J1
2003
54 CDM
2007 7 CDM CDM
8 ARAM 0008
Afforestation Refor estation >
CDM
ATISINANANA 2,000 ha
15,000 ha 7
30 1,858 CO, 135 CO,
2006 3
100 ha
100 ha 20 FOFIFA
2-13
5 cm
3 2-14
25 cm 5 mm 97 %
95 % 2-15 2-16
>4 CDM/JI http:/gec.jp/jp/index.html

55
UNFCCC http://cdm.unfccc.int/methodologies/ARmethodologies/approved_ar.html
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Porject de plantation industrielle a

Madagascar”

2-15 2-16 1
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CDM

2-17
Gravilia banksi
2-18
100 ha
2-19 SNGF J.curcas
5cm 7 2 1 NPK11-22-16 1g
2008 2 2 20 cm
2 2mx 2 m
100 g 190 760 m*x 2
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2-17 2-18

2-19 2-20
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®)

BAMEX
2-12
1. 2.
(Ariary/US$) 2,000 Ariary/ha
(ha) 100
( /ha) 2,500 11,314
( /ha) 3,000 15,875
/7)) 2 38,475
65,664
44,000
72,000
220,000
336,000
5 87,100
401,664
(US$/ha ) 201
3. 2
2 3 4 5 6 7 8 9
87,100, 87,100 87,100 87,100 348,400
5
43,200 43,200 43,200] 43,200, 43,200 43,200 43,200, 43,200] 345,600
2
45,000 45,000[ 45,000 45,000 45,000 45,000[ 45,000 45,000, 360,000
1,250 3,000 4,000 5,000 5,000 5,000 5,000 5,000 33,250
50,000{ 120,000] 160,000{ 200,000 200,000/ 200,000{ 200,000, 200,000(1,330,000
5,000 20,000 20,000{ 20,000[ 20,000] 20,000 20,000 20,000] 145,000
1,100,000 1,100,000 2,220,000
101,250| 188,000|1,329,000[ 270,000/ 270,000/1,370,000 270,000| 270,000/4,068,250
10,938  43,750] 43,750, 43,750 43,750| 43,750| 43,750 43,750 317,188
242,488 362,050|1,503,050| 444,050 356,950(1,456,950| 356,950/ 356,950|5,079,438
1.25 3 4 5 5 5 5 5 33
( /ha)
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193,990/ 120,683| 375,763| 88,810 71,390| 291,390 71,390| 71,390/1,284,806
(Ariary/
)
97.00 60.34) 187.88 44.41 35.70| 145.70 35.70  35.70 642
(US$/ )
ha 634,930 (Ariary/ha/ )| 317.46 (Ariary/ha/ )
160,601 (Ariary/ ) 80.30 (US$/ )
2,500 /ha 65,664 Ariary/ha 5
87,100 Ariary/ha 152,764 Ariary/ha 76.38 US$/ha
61 Ariary/ha  0.03 US$/ha
336,000 Ariary/ha 168 US$/ha

ha

BDF

82

634,930 Ariary/ha 317.46 US$/ha
160,601 Ariary/ha  80.30 US$/ha

US$120/




2.8

2007 1
33,000 2-13
2-13 %
O] 2 3
2008 1
1 (Hx (2) 33,000 /
(CIF
C ) uss/ ) ( US$)
0.0070 300 2.10 69
0.0050 700 3.50 116
0.0130 1,000 13.00 429
25 % (w/w)
0.1010 560 56.56 1,866
0.0340 0.48 0.02 1
0.0002 2,500 0.50 17
H;POy4 0.0132 900 11.88 392
68.96 2,276
2-9
2006 1 9 2007 4 9 US$280 US$300/
2006 10 2007 3 2007 10 12 US$500
US$600/ 2007 1 US$500/
%6 A process model to estimate biodiesel production costs June 2, 2005

http://www.engin.umich.edu/class/che460/images/ModelBiodieselProductionCosts(Haas).pdf
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0 10m’ 355Ar/m’> 10m’

840 Ar/m’

0 130kWh 200Ar/kWh 130 kWh 270 Ar/kWh

2.10

BDF BDF

2-15

33,000 /

24

( US

150

120

80

254

RO |= ==

/
US$4/h US$4x 8hx 8 x 3

x 330

45

2

117

18 % 13 %

5%

766

51

20 %

200

1%

20

0.1 %

100

0.5 %

351

1 Euro/m?/ US$1.4622/m*/

100

0.5 %

822

2,000

10 10 %

3,588

57 Platt’s
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2.11

2-10
2007 2008 2009 2010 2011
4-6 | 7-9 [10-12 1-3 | 4-6 | 79 |10-12| 1-3 | 4-6 | 79 |10-12| 1-3 | 4-6 | 7-9 |10-12| 1-3 | 4-6 [ 7-9 [10-12
FS PDD S —
I S —
CDM
—
S
BDF I
I
P ——
I S S —
2-10
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3 CDM

3.1
3.1.1. CDM
JIRAMA

3.1.2.
M

3-1

3
2006 638 GWh

JIRAMA 176 GWh  IPP 190 GWh
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2

JIRAMA 8
RO R1 R2 R3 R4 R5 R6 RS 3-2

32 JIRAMA

R1
R4 R2

&9



R2 R4 RO

JIRAMA IPP
JIRAMA
(€))
JIRAMA 6.2 MW
7.7 MW 38,000
2007 12 7.5 MW 1 2008 1 1 MW
2
31
JIRAMA 2006 R2 R4 RO
3-1 2006

90



2006
R2-2006
kW kWh
AMBODIATAFANA (02) 20 22,867
ANTANAMBAO (B2) 28 62,348
BRICKAVILLE (12) 182 614,205
FOULPOINTE (B3) 210 697,223
MAHANORO (40) 201 682,039
MANANARA (73) 282 917,522
MAROANTSETRA (31) 518 1,543,976
MAROLAMBO (82) 69 90,898
SAINTE MARIE (39) 587 2,141,506
SOANIERAN'TVONGO (16) 116 320,515
VAVATENINA (B1) 131 413,257
2,344 7,506,356
R4-2006
kW kWh
BEFOTAKA (N3) 10 12,428
BETROKA (37) 261 685,428
TAKORA (N4) 28 31,874
IKALAMAVONY (N2) 86 165,923
IKONGO (N5) 41 40,934
IVOHIBE (85) 40 67,732
MANANJARY (09) 540 1,991,200
MIDONGY (98) 29 41472
NOSY VARIKA (N1) 56 94,858
RANOHIRA (N6) 84 179,436
VANGAINDRANO (66) 190 563,239
VOHIPENO (50) 113 356,423
VONDROZO (67) 29 47,860
1,507 4,278,857
RO-2006
kW kWh
ANDILAMENA (C2) 235 450,436
ANJOZOROBE (C3) 78 131,139
ANOSIBE AN'ALA (63) 97 152,556
FENOARIVO CENTRE (11) 75 114,838
MANAKAMBAHINY (61) 100 157,343
TSIROANOMANDIDY (15) 600 1,826,132
1,185 2,832,444
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90 kW 80kW 35kwW>* 3

24
3
1 1,950 kWh 670
1 3
3-2
3-2 CDM
3-2 CDM
MW)
7.5
2
R2 2.344
R4 1.507
RO 1.185
14.536
83 205 kW JIRAMA 182 kW

92



3.2

CDM
JIRAMA
15 MW
Type:
Category:
33
AMS-L.D.

CO;,

CDM
Type I — Renewable Energy Projects

I.D. — Renewable electricity generation for a grid

BDF

GHG
3-3

Jatropha plantation

Jatropha seed transportation

Jatropha oil extraction

A

BDF production

l BDF transportation

Consumption of BDF as alternative
fuel for power generation

Project boundary

93



34

CDM

AMS-1.D.(Version 13)

8 9
9

kWh

JIRAMA 2006

33

33

Co, CO, CO,
(kWh) (liter) | (¢/ml) |(TJ/Gg)|(kgCO/TT) (kgCO,) |(kgCOL/kWh)
41,469,800
19,725,8805,708,030| 0.88| 43.0°°| 74,100% 1.00%"[15,995,226
61,195,680 15,995,226 0.261

CDM
AMS-1.D. 8

kWh AMS-L.D. ID.1

% IPCC 2006 Guidelines for National Greenhouse Gas Inventories Volume 2: Energy, 1 Introduction, TABLE 1.2
0 TPCC 2006 Guidelines for National Greenhouse Gas Inventories Volume 2: Energy, 2 Stationary Combustion, TABLE 2.2
1 IPCC 2006 Guidelines for National Greenhouse Gas Inventories Volume 2: Energy, 1 Introduction, TABLE 1.4
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AMS-L.D. I.D.1 3

3-4
34 ** 3 (kgCO,e/kWh")*
24 1) 4 6
/
i)
iii)
(%) 25 % 50 % 100 %
15 kW 24 1.4 1.2
15 kW 35 kW 1.9 1.3 1.1
35kW 135 kW 1.3 1.0 1.0
135 kW 200 kW 0.9 0.8 0.8
200kwW 7 0.8 0.8 0.8
* 1996 IPCC 1kg 32kg CO,
** http://retscreen.net/ RETScreen International ~ PV2000
sfekok
3.5
CDM simplified modalities and procedure for small-scale CDM project activities
appendix B attachment A CDM a)
b) c) d) 4
MAP
% AMS-LD.
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CDM

3.6 GHG
3.6.1.
3.4

kWh

BE, =BE;,+BE,

BEr,
BEny

GHG

BE,, =EG,, *CEF, 107

EGry
CEFr

3-5

kWh
< BEy >
..(D)
(tCOzely)
(tCOzely)

..(2)

(kWh)
(kgCO,e/kWh)
< BEr, >

96



3-5 GHG
EGry 48,450,000 | kWh JIRAMA
CEFr 0.261 kgCO,e/kWh JIRAMA 2006
3-3
BEr, 12,645 CO,
GHG
BE, , =Y EG,, *CEF, 107 .(3)
EGny m (kWh)
CEF,, (kgCO,e/kWh)
m
< BEn, >
3-6
3-6 GHG
EGp, 3-7 kWh 2006 JIRAMA
CEF, 3-7 kgCO,e/kWh AMS-1.D. Table I.D.1
3-7 EGny, CEF,
<EGpy> 2006
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3.6.2.

3-7

EGy CEF

(kW) (kWh) (kgCO,e/kWh)
AMBODIATAFANA (02) 20 22,867 1.9
ANTANAMBAO (B2) 28 62,348 1.9
BRICKAVILLE (12) 182 614,205 0.9
FOULPOINTE (B3) 210 697,223 0.8
MAHANORO (40) 201 682,039 0.8
MANANARA (73) 282 917,522 0.8
MAROANTSETRA (31) 518 | 1,543,976 0.8
MAROLAMBO (82) 69 90,898 1.3
SAINTE MARIE (39) 587 | 2,141,506 0.8
SOANIERAN'TVONGO (16) 116 320,515 1.3
VAVATENINA (B1) 131 413,257 1.3
BEFOTAKA (N3) 10 12,428 2.4
BETROKA (37) 261 685,428 0.8
IAKORA (N4) 28 31,874 1.9
IKALAMAVONY (N2) 86 165,923 1.3
IKONGO (N5) 41 40,934 1.3
IVOHIBE (85) 40 67,732 1.3
MANANJARY (09) 540 | 1,991,200 0.8
MIDONGY (98) 29 41,472 1.9
NOSY VARIKA (N1) 56 94,858 1.3
RANOHIRA (N6) 84 179,486 1.3
VANGAINDRANO (66) 190 563,239 0.9
VOHIPENO (50) 113 356,423 1.3
VONDROZO (67) 29 47,860 1.9
ANDILAMENA (C2) 235 450,436 0.8
ANJOZOROBE (C3) 78 131,139 1.3
ANOSIBE AN'ALA (63) 97 152,556 1.3
FENOARIVO CENTRE (11) 75 114,838 1.3
MANAKAMBAHINY (61) 100 157,343 1.3
TSIROANOMANDIDY (15) 600 | 1,826,132 0.8

BE,, 13,201 CO,
<BE, > (1) 25,846 COse
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CO,

y < PEy >
PEy = PEelec,y + PEfuel,on—site,y + PEt,y . (4)
PEelec,y (tCOze/y)
PEfuel,on-site,y (tCOZG/y)
PEy (tCO,ely)
GHG
PE ey = EGypy ppy * CEF, ...(5)
EGpjrry (MWh)
CEFuiee (tCO/MWh)
< PEelec,y >
3-8
3-8 GHG
EGp)rry 3,500 MWh
CEFjec 0 tCO,/MWh
PEelec,y 0 COZ
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2.10

...(6)

GHG
PEfuel,on site,y = Fcons,y * NCVc,fuel * EFc,fuel

Feons,y (ton)

NCVC’fue[ (MJ / tOl’l)

EFc,fuel COZ (tCOz/MJ)

< PEfuel,on-site,y >
3-9
39 GHG
Feons,y 1,800 ton 2-13
0.9 kg/L

NCViel 40.4 MlJ/ton IPCC 2006 Guidelines for National Greenhouse
Gas Inventories (Volume 2: Energy, 1
Introduction, TABLE 1.2)

EFga 0.0774 tCO,/MJ IPCC 2006 Guidelines for National Greenhouse
Gas Inventories (Volume 2: Energy, 2 Stationary
Combustion, TABLE 2.2)

PEfuel,on—site,y 59629 COZ

IPCC 2006 Guidelines for National Greenhouse Gas Inventories
27.0 TJ/Gg

PE

=NO

ty

*DT, * VF

vehicles,y

cons

* NCVt,fuel * Dfuel *EF,

t,fuel

100

43.0 TJ/Gg

(7



NOyehicles,y

DTy (km)
VFcons

NCVi fyel

Dryet

EF\ fuer

3.6.3.

CDM

biomass project activities

(L/km)

(

)

(MJ/kg or other unit)

(kg/L)
(tCO,/MJ)

< Novehicles,y >

3-7
FS

ex-ante

()

<PE,> (4)

5,629 COse

appendix B attachment C

General guidance on leakage in

wastes

wastes are collected
and used

3-10 GHG
Biomasstype Activity / source Shift of Emissionsfrom Competing
pre-project | biomass generation use of
activities / cultivation biomass
Biomass from forests Existing forests - - X
New forests X X -
Biomass from croplands | In the absence of the X X -
or grasslands project the land would
(woody or non-woody) be used as cropland /
wetland
In the absence of the - X -
project the land would
be abandoned
Biomass residues or | Biomass residues or - - X
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3-10 GHG

Biomass from croplands or grasslands
2.8.3

In the
absence of the project the land would be abandoned CDM

Emissions from biomass generation / cultivation

(a) Emissions from application of fertilizer

(b) Project emissions from clearance of lands

GHG

GHG 33 CDM A/R
EB33 Annex 16

N20 girecr-n, = (FSN,t + Fon e )* EF *MWy,0 * GWPy,, - (8)

I
Fone = Z Mg  * NCy; * (1-Fracgasr ) ..(9)
1

J
Fone = ZMOFi,t *NCop; * (1 - FraCGASM) .(10)
]

N2Odirect-N.¢ N,O (tCOse)
Fone t 1 (t-N/yr)

Fone t 1 (t-N/yr)

EF, N,O (t-N,O-N /t-N input)

MWao N,O N (t-N,0 /t-N)

GWPrn2o NO (kg-COs-¢ /kg-N,0)

Mgriy t 1 i (tonne)

NCsr i (g-N/100 g fertilizer)

Fracgasr NH; NOx

102



Moy t 1

NCori i
Fracgasm NH; NOx
I

J

GHG

I
Fone = ZNSN,i,t * A * (1 - FraCGASF)

1

J
Foni = ZNON,j,t *A (1 - FraCGASM)
j

NSN,t t 1
NON,t t 1
A (ha)

GHG

] (tonne)

(2-N/100 g fertilizer)

< Nzodirect-N Jt >

103

© (10

(t-N/yr/ha)
(t-N/yr/ha)

3-11

..(11)

..(12)



311 GHG
EF, 0.01 t-N,O-N /t-N | IPCC 2006 Guidelines for National Greenhouse Gas
input Inventories (Volume 4: Agriculture, Forestry and Other

Land Use, TABLE 11.1)

MWnoo 44/28 t-N,O /t-N

GWPNQO 310 kg-COz-e IPCC

/kg-N20

Nan 0.0375 | t-N/yr/ha Philippines Forest Corp. o

A 20,626 ha 2-1

Fracgasr 0.10 dimensionless | IPCC 2006 Guidelines for National Greenhouse Gas
Inventories (Volume 4: Agriculture, Forestry and Other
Land Use, TABLE 11.3)

Nonit 0 t-N/yr/ha Philippines Forest Corp. i

Fracgasm 0.20 dimensionless | IPCC 2006 Guidelines for National Greenhouse Gas
Inventories (Volume 4: Agriculture, Forestry and Other
Land Use, TABLE 11.3)

N20Odirect-nt 3,392 CO;
GHG
3,392 CO,e
3.6.4. GHG
GHG
GHG 3-12
03 18 CDM/JI

CDM
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3-12 GHG
GHG

(tCOse) (tCOse) (tCOse) (tCO.€)
1 25,846 5,629 3,392 16,825
2 25,846 5,629 3,392 16,825
3 25,846 5,629 3,392 16,825
4 25,846 5,629 3,392 16,825
5 25,846 5,629 3,392 16,825
6 25,846 5,629 3,392 16,825
7 25,846 5,629 3,392 16,825
8 25,846 5,629 3,392 16,825
9 25,846 5,629 3,392 16,825
10 25,846 5,629 3,392 16,825
258,640 56,290 33,920 168,250
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3.7

3-13
313
QA/QC
EGry (kWh) JIRAMA
(kgCOze/ JIRAMA
CEFr kWh)
EGny (kWh) JIRAMA
(kgCO,e/
CEF,, KWh) AMS-1.D.
EGpyrry (MWh)
CEFeec  [(tCO/MWh) TIRAMA
Fcons,y (kL or tOl’l)
Novehicles,y number BDF
DT, (km)
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VFcons (L/km)
(MJ/kg or
NCVue other unit) IPCC
Dryel (kg/L) IPCC
EF gyl (tCO/MJ) IPCC
Msig (tonne)
Mo (tonne)
' (g-N/100 g
NCsri fertilizer)
' (g-N/100 g
NCori fertilizer)
BDF (tonne)
JIRAMA
(kg/kWh)
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3.8

25
10
3 5
GHG
2011 3
CDM 2014 10
3.9
3.9.1.
1990 12 Loin®90-033 1997 6
Loin® 97-012 charte de I’Environnement Malagasy
10
EIA
Décret n° 99-954 Mise en Compatibilité des
Investissements avec 1'Environnement MECIE MECIE
EIA  Etude d’impact environnemental Programme d’engagement
environnemental PREE EIA PREE
3
MECIE
1
2
- EIA
4

108



6
1 EIA
2 PREE
3 EIA
3.9.2.
CDM
EIA National Office for Environment 1’Office National pour
I’Environnement ONE
EIA
1,000 ha EIA
EIA
3.10
PDD
1.3.2. CDM
4 Ambohsmanoakely Ambohimahatsinjo Ambohimoina Ampasimbe
1 Andoanoamarna 5

109



i
i

3-3
Ampasimbe 200
Ampasimbe
Ampasimbe
10 km
Ampasimbe

400 Ariary/3 5
800 Ariary/ Skg

1,050 Ariary/kg
1,000 Ariary/kg

110

ha
SIRAMA

34 3-5

700 800 Ariary/kg
1,800 Ariary/ 20 kg



Andoanoamarna

3-14

3-14 Andoanoamarna

1 2
6
4
4
2
ha
ha
3-15
3-15 ha
( ) ( ha) ( /ha) (Ariary/kg) | (Ariary/ha) (US$/ha)
3,030 1,223 2.48 1,050 2,604,000 1,302
2,191 353 6.21 400 2,484,000 1,242
2,460 69 35.81
350 196 1.79 1,000 1,790,000 895
65 194 0.34
US$120/
5 /ha US$600/ha

ha
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US$120/

3.11

Andriat Simisetra Desire Lala Remi

MAP 2011
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Koto Bernard

JIRAMA Bernhard P. ROMAHN
JIRAMA
BAMEX Manitra RAKOTOARIVELO

BAMEX USAID

50

ATSINANANA Victor Fidele RAZANADRAKOTO
ATSINANANA

DIREF  Henri

113

2005



4.1

JIRAMA

4-1 BDF

CDM

Engineering Plant
Construction

K.

Madagascar Biodiesel

BDF

BDF

JIRAMA

BDF

114




4.2

US$20 US$5 US$25
30 % 70 %
43
43.1.
4-1
4-1
15
80 %
BDF 10,000  /
2 18,000  /
3 23,000 /
4 24,000  /
5 32,000 /
6 15 33,000
24 3 / 15
330 / 15

115



US$25 15
US$26 / 15
US$17.2 / 15
USS$1.6 / 15
US$650/
US$700/
US$50/
US$250/
US$120/
16,825 COse 15
US$15/ 15
US$0.25 15
4 10
IRR® 42
4-2 IRR
IRR
13.84 %
US$5 14.01 %
US$10 14.19 %
US$15 14.36 %
US$20 14.54 %
US$25 14.71 %
4-2 Ariary
US$154C0O,e  US$20/tCO,e

% Tnternal Rate of Return
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4.3.2.

CER

IRR(%)

*25% IRR

25.00%

4.2

20.00%

15.00%

10.00%

5.00%

=#=CER

EEERRE

0.00% L L L L L L L
25%  -20%  -15%  -10% -5% 0% +5%

4-2

IRR

IRR

+10%

IRR
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+15%

+20%

+25%

IRR




4.4

4.4.1.

(M

2

BDF

100
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4.4.2.

(M
33,000  /
26,000
31

@

&)

JIRAMA

CDM

BDF

7,000

119

/

JIRAMA

2007

31

BDF
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(M
2
€)
“)
®)
(6)
(7
®)
)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17
(18)
(19)
(20)
e2y)
(22)
(23)
24
(25)
(26)
27
(28)
(29)

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

© OV VW VW LYV K O D ©

[T N T NS R S T T e e e e T e e T e e
L W DD O O 0 X K I I & & DD = = = = = O O

/ / Director
/ /
/ Conservation International (CI) / Technical Director
/ Centre Poids Lourds (Leong)
/ /
/
/ SNGF (Silo National des Graines Forestieres)
/
/
/JIRAMA /
/ JIRAMA /
/ USAID (BAMEX) /
/ Agence Portuaire Maritme & Fluviale(APMF)

/ / MAP Senior Advisor
/ /
/ JIRAMA /

/ JIRAMA-Antananarivo

/ JIRAMA-Brickaville

/

/ Ampasimbe

/ SIRAMA /

/ JIRAMA-Vatomandory

/

/ Savonnerie Tropicale S.A.

/ JIRAMA-Toamasina

/ DIREF /

/
/
/
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() 10 8 / / Director

Mr. Andrian Jafitrimo

2007 11
OMH(Malagasy Office for Fuel)

2 10 8 / /
Mr. Andriat Simisetra Desire Lala & Mr. Remi

D1 Oil Jatropha

D1 Oil

Jatropha
Jatropha

Jatropha
Modification
Jatropha  Association of Farmers
Jatropha 3

Jatropha
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BDF

BDF BDF100%

BDF

CDM-Project Jatropha BDF
CDM-Project

(3 10 8 / Conservation International (CI) / Technical Director

Mr. James MacKinnon

CI-Madagascar DNA  Capacity Building Bank Consultant

CI-Madagascar Protected Area

Mandaty habitant restriction
Bio-Carbon Fund 3,200ha 400,000ha AR-CDM
Makira
Voluntary Market WCS(Work Conservation Social) US$200,000  donation
PDD 380,000ha
Jatropha D1 Oil D1 Oil
GTZ 900ha (FORICA Project)
(49 10 8 / Centre Poids Lourds (L eong)

Mr. Leong Siw Lone
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Capacity of Truck 35,000
55,000Aryari/1/360km(Tana Antananarivo) + VAT18%
55,000/360km = about 150Aryari/km/I

100km / 60liter diesel = 1.4km/liter diesel

Diesel

Gasoline 2,380Aryari, Diesel 2,150Aryari
OMH

120,000 Euro
5,000 Euro (Freight)
VAT18%, Custom Clearance +10%

US$30,000
USS$ 5,000 (Freight)
VAT18%, Custom Clearance +10%

20

5 10 9 / /
Mr. Laurent Guy Rakotondranony

Community Community
Community Forester Commission
Forest Local Authority ~ Agreement
Land Certificate
Chief of Region
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Carbon Fund Reinforcement Nature Forest Real Forestation, Oil

Production CDM
CDM Approval Phase(4 weeks) ~ Validation
6 10 9 /

/Dr. Koto Bernard & / Mr. Rokotobe A. Tovondriaka

Technical Brochure

Jatropha D1 Oil
Sm 2m
7 10 9 / SNGF (Silo National des Graines For estieres)
Jatropha,
Jatropha Curcus  Jatropha Mafariance( )

Jatropha Mafariance

10

80% 50-60%

5,000-6,000 pots/month

10,000Aryari/kg = 1,200 seeds

120 Aryari/Pot
8 10 9 /
Mr. Ndriana
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Land system in Madascar

Jatropha USAID GALANA, TOTAL, SHELL
5m, Land Cover 30% lha
2m
(Mr. Omer/Planification Dept.) National Design Authority
9 10 9 /

Mr. Ratovoson Michael, Mr.Razafindratsara Jean Noel, AH-Lone Leon

Gasoline100,000kL/year, Diesel 500,000kL/year

D1 Oil Clean Energy ( )
(10) 10 10 [ JIRAMA /
Dr. Bernhard P. Romahn
Diesel 7,000m3/month 50% BDF
Waltimore BDF
Diesel 1,500aryari with VAT18% BDF  1,000aryari /
Renewable Fuel
(11) 10 10 [ JIRAMA /

131



Mr. Fransois Xavier Rakotozafy

inter-connect

Antananarivo
24MW
8.2MW
2.0MW
62MW
94-98MW
Diesel
CTA
CTABE
70% 30% Diesel
IPP 500-600Aryari/kwh, 5-6Aryari/kwh, Diesel 300Aryari/kwh
Diesel
Gas Oil 9,622,095 e 1,700Aryari/ (not VAT 18%)
Heavy Oil 53,198,624 /- 1,100Aryari/ (not VAT 18%)
Gas Oil Heavy Oil Gas Oil

Transmission Loss
From Power Plant to sub-station : 5%

From Power Plant to customer : 22%

(12) 10 11 / USAID (BAMEX) /

Mr. Manitra Rakotoarivelo

USAID

Jatropha 4
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D1 Oil
GEM
MMF

South African Investor

Jatropha 50

BDF 2005
Jatropha 20,000ha D1 Oil 5,000ha
10,000ha
450,000ha
Investoer CDM
Direct Seeding, 3

12
(Association of Farmers)
BAMEX  Jatropha BDF
Jatropha
JICA 750,000ha Jatropha
(13) 10 11 / Agence Portuaire Maritme & Fluviale(APMF)

General Director / Mr. Jerome Sambalis

APMF

Capa Max
12m 10.5m

B 18m

Operation Site

133

Atsimoindrefana



(14 10 11 /

Mr. Rolland & Mr. Razakamanarina Ndranto

Seeds to farmers

Fertilizers to small scale farmers
Technique SRI(System Rice Intensive)
Irrigation System

Small Agriculture equipment

Nov6-8 1,000

Green Revolution
Land Tenner
Institution of Micro Financing Policy

Agri-business (Big Scale)

RFR(Land Reserve for Forestry)
ZIA  Region Chief

RFR RFR, ZIA
PNF(Program National Foncier(=Land))

Jatropha

(15) 10 11 / /

Mr.Rajaonarison Andriamiarinarivo

Vatomandry
Region

(16) 10 11 / JIIRAMA /

/ MAP Senior Advisor

Siam-Kubota

Garden

ZIA(Zone Investment for Agriculture)

VAKINAKRTA

Directeur de Production et du Transport Electricite/ Mr. Pierre Claver
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(1710 12 / JIRAMA-Antananarivo
Mr. Raoeliharixony Haja

Tank No.1
Tank No.2
Tank
Separater Alfa Lavel
110-115
1C-HFX404 SAE40 (210liter/drum) BP
Generator 6MW x 3 Jeumont-Schneider

(18) 10 16 /[ JIRAMA-Brickaville

JIRAMA Sector Chief : Lahady Paul
Chief of Zone : H’Letandra Tialdla Basile

Zone Agent : Niandra Haurice

Generator 3

90kw 24 / Catapiller USA

80kw 17 / Catapiller (USA)

35kw 11 / Catapiller (USA)

100% 10m3
800
195kWh
670liter/day 5,000liter

(19910 16 /

1,000Ariary/kg
135

1

5,000liter

Dust



1,000Ariary/kg
1,200Ariary/kg

(200 10 17 / Ampasimbe
3-5
5 ha

plant
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Madagascar Action Plan

chef of region

(21) 10 17 /| SSIRAMA /
Directeur d’Exploredro / Dr. Rakotomanantsoa Tel :034-03-18-187

SIRAMA  SUCOMA SIRAMA

Naimaksa

Brickaville

Nosylbe

Ambilobe
Antananaribo(Head Office)

Brickaville 1930
white-sugar mid-brown-sugar

400 high-season 800

high season Jul-Nov 12 1
6-8
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(22) 10 18

BDF

Generator 2

Generator 215KVA

/ JIRAMA-Vatomandory

400kw (18h/day, 18h/day, 18h/day, 7h/day )
200kw 135kw
365 Gas-Oil
Gas-Oil 800-900liter/day
1,260 (= 2 3
1
Gas-Oil
40,000liter 2 1 16,000liter
Gas-Oil Gas-Oil
JIRAMA Jovena Gas-Oil
BDF MCA(Madagascar Challenging Account)
Vatomandory Jatropha Plantation
JIRAMA
(23) 10 18 /
30 5 10 15

Jatropha
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Jatropha

Jatropha
Jatropha
1,050Ari/kg 700-800Ari/kg 400Ari/pack(3-5 pieces)
1,000Ari/kg 1,000Ari/pack(=50kg)
(24) 10 18 / Savonnerie Tropicale SA.

Operation Manager/  Mrs.Danick Ramaroson

Villa Nirina plle 32/12, Tanamakoa, Toamasina 501)

Toamasina Jatropha
52 Savonnerie
1,000ha
1991
170 High Season 9 400
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Jatropha 0.5ha

Jatropha

(25) 10 19 [ JIRAMA-Toamasina

Director / Mr. Andrianiaina
6.2MW  35km away from the city
7.7MW  (4km away from the city)
Interconnected Substation 38,000

17-20h 365
10days/year 5 /year
3h 6h
not interconnected
1,680kw 1,020kw 500kw
(interconnected)
1. 7.5MW Waltira 2007 12 15
2. 1MW 2008 1

(26) 10 19 / DIREF [/

Mr. Hnri

BDF

2
benefit
MAP

Initiation
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Contract/Agreement ( )
Training DIREF
Association of Villege
Contract
2005 Jatropha
27y 10 22 /
Societe d’Exploitation du Port de Toamasina
Samuel Ranaivojaona
Christian Eddy Avellin
Randrianirina Laurent
A B C1,C2,C3
C2 C3 MICTSL
102,000 / 10%
A Sm 1lm 200m
B 260m Dynatec 260m
Galana 2008
Cl1 10m 12m
C2 10m 12m
C3 12m 14m
C4 280m C4 14m
2004
B 5Km Stock-Tank  landing
B & Stock-Tank
5
(28) 10 23 /

Societe d’Exploitation du Port de Toamasina/ Coordonnateur
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Mr. Jhonson Rakotonirina

C 250m C4 C4
MICTSL
2005
Cl1, C2, C3 Tiko
B Dynatec 650m
2 250ha(
no idea
1 Euro/m2/month
2 Dynatec
=380V
(29910 25 / /
Mr. Rabeson Tokiaritefy
Ministry of Transport
Minsitry of Transport JETRO

Minstry of Public Works
Consesional Management
World Bank Private Sector
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Suvone Tropical

350-360m

Tiko

MAP(Madagascar Action Plan)

F/S

Rehabilitation
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2007 9 25 ( )10:00 11:30

(M

3 CER

CDM AR
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POA

POA

POA

POA

POA

CER

@

€)

POA

CDM
POADD
http://gec.jp/gec/gec.nst/jp/Activities-CDM_and JI-PoA
CDM CPA POA
10
CPA 10
POA CPA
BDF BDF
POA BDF
POA
CDM
(
3
BDF CDM
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“)

GHG

GHG

BDF

LCA 1-2

GHG
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BDF

EU

CDM
AR



148



149



2008 3 3 ( )16:00 17:30

2.
(1)
4600mm
3
2
4.5
Curcas Curcas 5 BDF
Curcas
SILO
2
2008 2 15 UNID
GEM Biofuel
5 TICAD
2) CDM
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Meth31 AMO0047
Production of biodiesel based on waste oils and/or waste fats from biogenic
origin and/or oil from oilseeds for use as fuel
waste fats  oil from oilseeds

Work in Progress

AR
CDM
BDF
CER $15/ton-CER
IRR 0.6% BDF
CDM CER
(3) ODA CDM
ODA CDM
CDM ODA ODA
ODA CDM CDM
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