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Motivation to Use Biofuels

Environmental: reduce GHG emissions and local
pollution

Strategic: energy security

Social: rural jobs and support for agriculture

Economic: high oil prices
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World Biofuels

EtT'\anoI and Biodiesel Production, 2000-2008
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(USS billion)

Growth:

wnd | >
Biofuels - 17 -9%

Biomass & waste-to-energy - 8 -25%
Marine & small-hydro l 3 -5%
Geothermal I 2 149%

Efficiency I 2 -33%

Other low carbon tech/services I 2 -37%

Source: UNEP, 2009
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World Biofuel Picture
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 Feedstock potential based on land available for devotion to first generation biofuel feedstocks.
(") Theoretical biofuel demand, assessed to be ~30% of liquid transport fuel consumption in 2006.
@ Biofuel production capacity in place at year end 2006.

@ Feedstock potential exceeds biofuel demand and surplus production capacity - so export.
@ Capacity less than biofuel demand so investment in infrastructure warranted to encourage export potential.
@ Feedstock constrained and capacity less than demand - so import.

Source: New Energy Finance www.newenergyfinance.com




Biodiesel in Brazil
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1980s: tentatives to introduce biodiesel

2004

Uso ©

PNPB — Programa Nacional ¢
e Biodiesel

e Producao e

Blending rate increased progressively from 2% in
2005 to 5% in 2010 (no plans to increase)

Tax reduction depending on feedstock, region of
production of feedstock and type of agriculture
(family or agribusiness)

Biodiesel sales via periodic auctions
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Biodiesel Feedstock Profile
MATERIAS-PRIMAS UTILIZADAS PARA PRODUQAO DE BIODIESEL

OutrosMateriais Graxos

1,44%

Gordura Bovina
12,53%

Gleo de Palma
0,89%

Oleo de Algodio
0,48%

Gleo de Fritura Usado

0,40%

Gordura de Frango
0,15%

Oleo de Soja
84,11%

Més de referéncia: Junho/2010
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Biodiesel Demand Projections

T o | 200

Biodiesel demand (kL/year) 2,506 3,155 4,194
Blends % 5 5 5

Source: EPE, 2010

15/08/10
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1920s: first trials with fuel ethanol

1931: 5% ethanol blend in all imported gasoline (mandate)
1933: IAA was created

1938: 5% mandate extended to all gasoline

1975: ProAcool — Programa Nacional do Alcool

1986: cold oil shock; loss of Government interest

2001: end of Government control (except blend mandate
of 20 — 25% ethanol in all gasoline)

2003: Introduction of FFV



QCNPEITI
Brazilian Ethanol Production Evolution

Brazilian Bioethanol Science
and Technology Laboratory

60/80
80/L0
£0/90
90/S0
S0/¥0
¥0/€0
€0/20
¢0/10
10/00
00/66
66/86
86/L6
£6/96
96/56
S6/v6
v6/€6
€6/76
¢6/16
16/06

G

°9®o
C TEBC

-9

00 N &N O OUMN O N <
N AN AN o = o

S04}l| ?p sagy|iq



O. [#]
o r ! CNPEM
CCT T BE) i

Brazilian Ethanol Exports
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Projections for Brazilian Ethanol Exports
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Total Ethanol Demand

Bilhées de Litros

2000 200 2011 2012 2013 2014 2015 2016 2017 2018 2019

B Demanda Interna Carburante Alcool D Exportagdo B Outros Usos

Source: EPE, 2010
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Ethanol International Market
Main markets: high gasoline consumers (USA,
EU, Japan, China)
Laws, regulations, mandates
Barriers: tariffs, certification, other

Biofuels characteristics: GHG abatement
potential, production cost (USS/L), GHG
abatement cost (USS/t CO2eq.), sustainability

Second generation (2G) participation
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World Gasoline Consumption 2006( Billion L)
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World Ethanol Production 2007 (Billion L)

EU-27
China
OECD
World

Source: IEA, 2007

15/08/10

143
71
836
1,215

42.6
11.8
5.8
68.8
100,0

24.6
Brazil 19.0
EU 2.2
ROW 3.8
World 49.6

Source: F.O.Licht

49.6
38.6
4.4
7.7
100.0
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Main Biofuels Regulations

USA - Energy Independence and Security Act of 2007
(RFS2): 136 GL of biofuels in 2022 (mainly ethanol)

California - Low Carbon Fuel Standard (LCFS): reduce
GHG emissions by 10% in transport in 2020

EU — Renewable Energy Directive: 20% of renewable
energy and 10% of biofuels in transport (energy basis)
in 2020 (estimated ethanol demand of 15 GL)

Japan: allow 3% ethanol blend and may mandate 10%
in the future
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Country Mandate

Auctrdo E2 in Now South Wik, naeasing 10 E10 by 2011; €5 in Quacrclard by 2010
Argenting €5 and BS by 200

Bckaz B2.5 by 2007 and B20 by 2015

erad £22 0 E25 axizing (=hght vaniation over timals B3 by 2008 and BS by 2013
Canada ES by 2010 and B2 by 200; 75 in Sackavchowan and Manicba; €3 by 2007 in Ontario
e €S and BS by 2008 (vohuntasy)

e EVin $ provinces

Colarbe EY ard B10 @ésirg

Domirican Republc  E15 and B2 by 2015

Germary ES25 3nd B525 in 200%, E6.25 and B6.25 from 2010 frough 2004

Ind3 ES by 2008 and E20 by 2018; EW) in 13 2%/ tamitories

hady Blad Y

hamacs EN by 2009

Ko 83by 2012

Mabyss B5 by 2008

Paraguay 81 by 2007, 83 by 200€ and BS by 200%; E18 (or higher) @ésing

Pary B2 in 2005; 85 by 2011 E78 by 2010

Philgpines B1 and €S by 2008; B2 and £ by 20N

South Afrca E8-E10 and B2-85 (propozed)

Thabrd EW by 2007 3nd B0 by 2012 3 parcant biodkazal dharo by 2011

Uritad Kingdom E25'82.5 by 2008 ES'E5 by 200

Urited States Nationaly, 130 bilkon Barsyear by 2002 (36 bilkon gallore) E10in lowa, Hawaii Masour| and Montanx

E20 in Miangzota: B5 in Now Macico; E2 and B2 n Lowsana and Wathingion State: Pernybania 24 bilkon
Meryyear bictusls by 2017 (0S5 bilkon galors)
Unguay S by 2014; 82 hom 2008-11 and B5 by 2012

fote TR Hows DNCNG ORI 0N 00 el Supp RS D 36 SO0 COUND 62 with AU PO LIV N3 1Ot Hown Pas, 238 1S
Bofuels Folces 560N S0me Marc2as 2hown May D3 SeRyad by MINEr SR NONCIHN N 3008 US RaNT Oy e S i fuus or
mmwmmmmmynamdpmm Souce AL 2 IE0R poby mISNcE, NOUING e 1EA coing !
Rarew it Eramy Fobces NJ MO ZUEE SEDIS 37C 2.0MESC0E HIM 1550t ContidJos.
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IEA Biofuels Reference Scenario (Mtoe)
Biofuels Demand By Region (Mtoe/year)

2006 2013 2030 2006-2030*
OECD 16.9 43.3 71.3 6.3%
Morth Amenca 11.3 32.9 46.8 6.1%
Europe B.5 15.8 4.7 6.5%
Pacific 0.1 0.8 0.9 10.3%
Mon-0ECD 7.3 4.0 46.0 1.9%
E. Europe/Eurasia 0.0 1.1 1.5 16.8%
Asia 0.3 1.6 17.9 14.08
Maddle East 0.0 0.3 0.8 M.
Africa 0.0 0.7 1.1 M.
Lafin America 6.6 14.4 4.7 5.6%
World 14.4 73.3 118.3 6.8%
European Uinian 3.3 16.6 25.9 6.7%

* Annual averape rate of chamnge,
Source: World Energy Outlook 2008 (IEA)
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World Demand By Biofuel — Reference Scenario
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Ethanol production costs (US$/L gasoline equivalent)

2005
F0GE0 Pafarance Scamario
2030 Alternative Policy Scenaric

Brazil

2005 ]
F0E0 Peference Scemario
2030 Alternative Policy Scenaric

Linitad States

2005
F0E0 Peference Scemario
2030 Alternative Policy Scenaric

B Eurcp=an Unlon
I
ool 02 03 G4 05 06 0F o8 0%
dollars [2005) per lire of gasaline squivalent

B Feadstock [nat] Chamicals and energy Bl Cpsroting and mainknoncs
W Coplial

Moiz: In concrast oo Figurs 14.7, the cosis shown in this chart induds oument racss of subsidy oo mops and
ethanal production.
Source: [EA analysis in conjunction wich the Ensrgy Economics Group of che Vienna Universicy of Tachrclcgy.,

Source: World Energy Outlook 2006 (IEA)
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Biodiesel Production Costs

Biodiesel production costs (US$/L diesel equivalent)

2060 Reference Scemario

2030 Altarnativs Policy Sceraric

2060 Referance Scamaric

2030 Alternative Policy Sceraric

M Faadstack {nat)

2005

2005

_ Eurapaan Linion
0 0 02 02 a4 05 Q&6 0OF
daolkars {2005) per litre of diesel aquivalant

Chamicals ond enargy Il Operating and malnkenancs
W Capital

Moo= In conerase to Figurs 14,7, the costs shown in this chart induds arrene rarss of sbsidy ro gops and

ethanol production.

Source: [EA analysis in conjunciion wich the Enstzy Economics Group of the Vienna Universicy of Technclcgy.

Source: World Energy Outlook 2006 (IEA)
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Biofuels OQutlook — IEA BLUE Scenario
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Brazilian GHG Emissions By Sector

674 MLCO,

EMISSOES FUGITIVAS OLTRCS BRESIDEMCIAL NAGROPECLUARIO

WSETOR ELETRICO WSETOR, ENERGETICO INDUSTRLAL BTRANSPORTES

Fonts: EPE (FDE 2010)
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GHG Emissions Abatement By The Use of

Ethanol

Hydrous ethanol consumption (Billion L/yr)
GHG emissions reduction (Mt CO2 eq./yr)
Anhydrous ethanol consumption (Billion L/yr)
GHG emissions reduction (Mt CO2eq./yr)
Total GHG emissions reduction (Mt CO2eq./yr)

22.5
49.0
6.5

15.1
64.1

Source: Prepared with data from EPE (2010) and Macedo et al. (2008)

Note: Land Use Change Emissions (Direct and Indirect) not included

15/08/10

47.3
130.6
5.1
15.0
145.6
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*Biofuels are not equal: production costs, GHG
abatement potential, energy balance (RE/Fossil energy),
natural resource demand, sustainability

*There is a role for biofuels in the future; not all presently
in use will survive in the long term

*Second generation biofuels are likely to have an
important contribution, but there are uncertainties

*An international market is still to be developed:
protectionism is the main barrier
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Thank you for your attention!

regis.leal@bioetanol.org.br



