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SUMMARY

Brazil is the acknowledged world leader in the generation and implementation of
modern,tropical agricultural technology. A series of advantages, such as climate, advanced
innovation capabilities and the availability of land to energy farming without having to reduce
food-crop area or impose environmental impact beyond what is socially acceptable, have
enabled Brazil to become a world leader in green energy. A striking example of the country´s
success in this area is the ethanol production chain. The production and use of ethanol from
sugarcane in Brazil is a global model for bioenergy production, distribution, and use, and is
recognized as one of the most efficient in the world. Like ethanol, biodiesel is also receiving
increased attention in Brazil, with development of new source materials, production and
industrial technologies. Investment in research and innovation is one of the pillars of
sustainable production and rational use of renewable sources of energy in Brazil. This
presentation will review the development of bioenergy programs in Brazil, emphasizing the
key drivers that allowed the country to occupy a world leading position as green energy
producer and user. Possibilities of a Brazil-Korea cooperation in bioenergy development will
be presented and discussed.
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2,500 Researchers
6,500 Staff
____________________
2009 Budget:  US$ 1 Billion

The Brazilian Agricultural Research Corporation – Embrapa
The largest component of the Brazilian ARD System



Labex – cooperation in cutting-edge agricultural R&D

Labex Korea 2009
Labex USA 1998

Labex Europe 2002

RAVL 2009

The Brazilian Agricultural Research Corporation – Embrapa



The Brazilian Agricultural Research System

http://www.economist.com/node/16889019

http://www.economist.com/node/16886442



Source: Source: SPA/MAPASPA/MAPA ((AgriculturaAgricultura BrasileiraBrasileira emem NúmerosNúmeros))
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Exports
In 2008 Brazil exported more than 1500 
types of agricultural products to foreign 

markets

Commercial partners
Around 79% of the Brazilian food 

production is consumed domestically and 
21% is shipped to over 212 foreign markets

Agribusiness in Brazil – Food, Feed, Fiber



Brazilian Energy Matrix

Petroleum and 
derivatives 

37,9%

Sugarcane
18,1%

Hydroelectricity
15,2%

Wood and other 
biomass

10,1%

Natural Gas
8,8%

Coal
4,8%

Other renewable 
sources

3,8% Uranium
1,4%

Source: BEN (2010). Elaboration: UNICA

Agribusiness in Brazil – Food, Feed, Fiber and Fuel



­­ EnvironmentalEnvironmental gainsgains
- carbon sequestration
- lower level of emissions

­­ Sustainability Sustainability -- RenewableRenewable
- short production cycle
- whole process controlled by man

­­ Social Social aspectsaspects
- generation of new jobs
- better income distribution

­­ Economic Economic aspectsaspects
- a new global energy demand
- strong impacts on commerce & trade

Strong Public Policies Towards Bioenergy



Sugarcane has been cultivated in Brazil since 1532 as sugar was one of 
the first commodities exported to Europe by the Portuguese settlers
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Sugarcane is the main source of bioenergy in Brazil

Sugarcane as an Energy Crop in Brazil



Sugarcane as an Energy Crop in Brazil

First Brazilian car fuelled by a blend of ethanol
and gasoline - 1925

Brazil has been experimenting with sugarcane ethanol as 
an auto fuel since the beginning of last century

Developing Ethanol as a Large Scale Bioenergy Source in Brazil



Sugarcane as an Energy Crop in Brazil

Key driver was the energy crisis of 1973/1974 - huge increase in oil import costs

Graph of oil prices from 1861–2007, showing a sharp increase in 1973/1974, and 
again during the 1979 energy crisis. The orange line is adjusted for inflation.

Source:  Energy Information Administration
http://upload.wikimedia.org/wikipedia/commons/8/87/Oil_Prices_1861_2007.svg

Developing Ethanol as a Large Scale Bioenergy Source in Brazil



More than 95% of cars sold in Brazil are Flex-Fuel

Source: ANFAVEA  and UNICA, 2008

Flex-fuel cars
Ethanol only cars

Gasoline only cars

Expansion of Sugarcane Ethanol Demand in Brazil



Key Numbers of the Brazilian Sugarcane sector

Annual gross earnings US$ 23 billion (08/09)

Foreign revenue US$ 9.8 billion (2009)

Direct investments > US$ 20 bln (2006-2009)

Composition 438 plants nationwide (2010)

Sugarcane growers 70,000

People directly employed 845,000

Avoided CO2 emissions > 600 mln tons since 1975

Elaboration: UNICA. Note: data refers to the 2009/10 crop year

Expansion of Sugarcane Ethanol Demand in Brazil



The Evolution of Logistics and Distribution
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Consumer choice:  decision table to be used in the petrol station. 
Source: based in a GM table distributed to flex car owners.

Source: Amatucci & Spers, 2008

Brazil has 33,000 gas + ethanol stations (out of 36,000)

Expansion of Sugarcane Ethanol Demand in Brazil



`Gasoline is Becoming the Alternative Fuel in Brazil`

Source: ANP. Elaboration: UNICA.
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Expansion of Sugarcane Ethanol Demand in Brazil



Sugarcane Etanol as Energy Source in Brazil

Brazilian-made crop dusting 
planes running on ethanol

Ethanol-powered buses 
(E95) - still a pilot project 

in Brazil 

Flex-fuel 
motorcycles

Production of diesel from 
sugarcane at commercial scale 

by 2010

Biobutanol

Production of bioplastics

Source: UNICA.

Ethanol Use not limited to cars



Sugarcane as na Energy Crop in Brazil

Mills and distilleries also generate electric and
mechanical power, most of it for self consumption. That is 

equivalent to 3% of the electric power consumed in the Brazil.

For every additional 100 million tons of sugar-cane, 12.6 million tons of CO2

equivalent worth of emissions could be avoided using
ethanol, the bagasse and the additional electric power surplus.

Sugarcane Bagasse as Energy Source in Brazil
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Sugarcane is one of the most sustainable energy factories in the world

Productivity Productivity 

Favorable energy balanceFavorable energy balance

Significant carbon  emission reductionSignificant carbon  emission reduction

Competitive fuel for consumersCompetitive fuel for consumers

Clear contribution to energy securityClear contribution to energy security

Sustainability of Sugarcane Ethanol



Sustainability of Sugarcane Ethanol

R&D - Evolution of agro industrial yield – liters of hydrous ethanol equivalent per ha 

The Evolution of the Brazilian Ethanol Industry

Fom Nastari, 2009



Evolution of Sugar and Ethanol Productivity in Brazil

Source: IBGE (2007) and UNICA. Prepared by: UNICA. Note: 08/09 - forecast
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While sugarcane area has increased by 
85% since 90/91, ethanol and sugar 

production has increased by 130% and 
350% respectively



Sustainability of Sugarcane Ethanol

Energy Output/Energy Input RatioEnergy Output/Energy Input Ratio

EnergyEnergy Balance Balance ofof BioethanolBioethanol ProductionProduction

WheatWheat

CornCorn

BeetBeet

Sorghum*Sorghum*

Brazil Brazil 
Sugar caneSugar cane

Source: LIGHT, 2006.

* Source: WORLD WATCH INSTITUTE.



Sustainability of Sugarcane Ethanol

CostCost ofof BioethanolBioethanol ProductionProduction

Source: DATAGRO, 2006.



Sustainability of Sugarcane Ethanol

Sugarcane for ethanol

production occupies 1.5% of 

Brazil´s arable land

87% of sugarcane
production

Brazil is Managing
Sugarcane Expansion

Source: UNICA.http://www.cnps.embrapa.br/zoneamento_cana_de_acucar/ZonCana.pdf



Sugarcane Zoning in Brazil

Brazil is Managing
Sugarcane Expansion

Brazilian regulations…

1. Prohibit:

• Sugarcane plantation in sensitive biomes such 

as the Amazon forest and Pantanal wetlands.

• Sugarcane cultivation on native vegetation 

(e.g., cerrado, grasslands) 

2. Authorize:

• 64.7 million hectares for sugarcane 

expansion; equivalent to 7.5% of the Brazilian 

territory (currently 0.9% of the area is used 

for sugarcane)

http://www.cnps.embrapa.br/zoneamento_cana_de_acucar/ZonCana.pdf



Biodiesel production in 2008:
1,166 billion liters

Law 11.097/2005:

2005 to 2007
(2% permitted)  =>   0 – 840 million liters

2008 to 2012
(3% mandatory)

(5% permitted)  =>   1,3 – 2,5 billion liters

From 2013 on
(5% mandatory) =>   2,5 billion liters

Other Alternative Biofuels in Brazil - Biodiesel -



Challenges and Opportunities

Brazil has shown that large scale production of 
bioenergy is possible

S&T advances will make biofuels more widely 
available, helping improve their contributions to 
energy security, sustainable growth and social 

inclusion



Challenges and Opportunities

Breakdown of sugarcane’s energy

Source: UNICA

Alcochemical
Bio-plastic

Energy equivalent of 
1 ton of sugarcane 

= 1.2 oil barrel



Brazil has around 100 plant species in the Cerrado and Amazon Biomes with potential to be 
developed as oil crops for energy and other industrial purposes

Acrocomia aculeata (macauba palm) Licania rigida (oiticica)

Astrocaryum murumuru (murumuru) Mauritia flexuosa (buriti palm)

Astrocaryum vulgare (tucumã) Maximiliana maripa (inaja palm)

Attalea geraensis (indaiá-rateiro) Oenocarpus bacaba (bacaba-do-azeite)

Attalea humillis (pindoba) Oenocarpus bataua (patauá)

Attalea oleifera (andaiá) Oenocarpus distichus (bacaba-de-leque)

Attalea phalerata (uricuri) Paraqueiba paraensis (mari)

Caryocar brasiliense (pequi) Sesamum indicum (benneseed)

Cucumis melo (melon) Theobroma grandiflorum (cupuassu)

Jatropha curcas (pinhão-manso) Trithrinax brasiliensis (carandaí)

Joannesia princeps (cutieira)

Source: Nass et al. (2007)

Challenges and Opportunities



Brazil-Korea Cooperation in Bioenergy

Latin America an Africa have plenty of 
land for 1st generation biofuels to 

succeed…

Technological advances will make 
bioenergy more widely available, even 
to countries with less available natural 

resources (especially land);

Brazil-Korea
Good complementarities

Innovation driven economies



Brazil-Korea Cooperation in Bioenergy

Production of second generation ethanol, biodiesel and other biofuels:
• Improving feedstock production and processing – including logistics;
• Improving processes:  hydrolysis, pyrolisis, gasification, fermentation, distillation;
• Prospection of microorganisms to ferment substrates into biofuels;
• Prospection of enzymes and enzymatic processes;
• Industrial processes to convert biomass into biofuels & bioenegy;
• Promote full use of biomass: - add value to by-products and residues:

- Innovations that enable the biorefinery concept;
- New processes in alcohol-chemistry;
- Development of “green chemistry”.

Cross-cutting studies of bioenergy production chains:
• Assessment of social, economic and environmental impacts;
• Indicators and methods for assessing sustainability of bioenergy chains;
• Energy balances, Greenhouse Gases emission (GHG) & Life Cycle Analysis (LCA);
• Development of scenarios & prospective studies for the development of bioenergy
chains.



Brazil counts on many other countries producing ethanol 
and biodiesel from various sources.  Great interest in 

networking and cooperative R&D

PARTNER MUTUAL 

BENEFITS 
PARTNER

Challenges and Opportunities
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