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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



World Biofuels  

Source: UNEP, 2009



World Investments in Renewable Energy
(US$ billion)

Source: UNEP, 2009



World Biofuel Picture



Biodiesel in Brazil

1980s: tentatives to introduce biodiesel

2004: PNPB – Programa Nacional de Produção e 
Uso de Biodiesel

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 



Brazilian Biodiesel Production Evolution
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Biodiesel Feedstock Profile



Biodiesel Demand Projections

2010 2014 2019

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

Blends % 5 5 5

15/08/10

Source: EPE, 2010



Ethanol in Brazil

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: ProÁcool – Programa Nacional do Álcool  

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



Brazilian Ethanol Production Evolution
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Brazilian Ethanol Exports

Source: EPE, 2010



Projections for Brazilian Ethanol Exports

Source: EPE, 2010



Total Ethanol Demand

Source: EPE, 2010



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 (US$/L), GHG 
abatement cost (US$/t CO2eq.), sustainability

Second generation (2G) participation 
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Region GL %

USA 517 42.6

EU-27 143 11.8

China 71 5.8

OECD 836 68.8

World 1,215 100,0

Region GL %

USA 24.6 49.6

Brazil 19.0 38.6

EU 2.2 4.4

ROW 3.8 7.7

World 49.6 100.0

World Gasoline Consumption 2006( Billion L) World Ethanol Production 2007 (Billion L)

Source: IEA, 2007 Source: F.O.Licht



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



World Biofuels Mandates



IEA Biofuels Reference Scenario (Mtoe)

Source: World Energy Outlook 2008 (IEA)

Biofuels Demand By Region (Mtoe/year)



World Demand By Biofuel – Reference Scenario

Source: World Energy Outlook 2008 (IEA)



Ethanol Production Costs

Ethanol production costs (US$/L gasoline equivalent)

Source: World Energy Outlook 2006 (IEA)



Biodiesel Production Costs

Biodiesel production costs (US$/L diesel equivalent)

Source: World Energy Outlook 2006 (IEA)



Biofuels Outlook – IEA BLUE Scenario

Source: IEA, 2008



Brazilian GHG Emissions By Sector



GHG Emissions Abatement By The Use of 
Ethanol

2010 2019

Hydrous ethanol consumption (Billion L/yr) 22.5 47.3

GHG emissions reduction (Mt CO2 eq./yr) 49.0 130.6

Anhydrous ethanol consumption (Billion L/yr) 6.5 5.1

GHG emissions reduction (Mt CO2eq./yr) 15.1 15.0

Total GHG emissions reduction (Mt CO2eq./yr) 64.1 145.6

15/08/10

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

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



Final Comments

•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



Thank you for your attention!

regis.leal@bioetanol.org.br
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