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Structure of Presentation 

- Ethanol Production in Brazil 

- Expading sugarcane ethanol 
production in Brazil 

- Expanding ethanol producion in 
Mozambique, South Africa, Colombia 
and Guatemala (GSB/LACAf Project) 

 



- Brazil produces sugar and ethanol at lowest cost in the world 

- Sugarcane ethanol presents the best energy balance among 
biofuels (9:1) 

- It also is the best alternative to mitigate GHG emissions 

- ~35% of liquid fuels utilized in light vehicles fleet in Brazil 

- Ethanol is sold all over Brazil 

- Ethanol & bagasse represents 19% of Brazilian Energy Matrix 
(hydroelectricity 13% wood 15%) 

- Generates nearly 750 thousand direct jobs in Brazil 

- Important contribution to Brazilian GDP with positive socio-
economic impacts, particularly in the country side 

Present Situation of Ethanol in Brazil 

09242013; FAPESP BIOEN Programme 
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5 

Yield by Brazilian Regions
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47% of Brazil’s energy comes from 
renewable sources (2009) 
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cane 

18% 

Renewables in Brazil: 47%; World: 13%; OECD: 7,2%  

09242013; FAPESP BIOEN Programme 



Evolution GHG Emissions in Brazil  
(tons of CO2) 

Source: SEEG, 2013  
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Incentives, mandatory blends, new 
technologies 

Deregulation,  
Sugar Exports 

Flex 
Fuel 

Global 
Market ? 

1973  
Oil crisis & low sugar 

prices. 

1975  
PROÁLCOOL 
FIRST PHASE 

Mandatory blend 

and subsidies. 

 1978-1979 PROÁLCOOL – SECOND PHASE 
Fiscal incentives and tax exemptions for ethanol 

production and E-100 fueled cars. All gas stations must 
obligatorily sell ethanol. Low ethanol prices  (65% of 

gasoline’s) guaranteed at the pump. 
 

2003 FLEX FUEL 
Flex fuel vehicles 
begin to be sold. 

 

Anhydrous 

Hydrated 

ETHANOL CRISIS at the end of the 80s 
Oil prices down. Brazilian government cuts support. 

Higher sugar prices affect ethanol production and sales of 
E-100 cars went down rapidly 

Phases in Brazilian Ethanol 

Source: Datagro, 2006. Elaboration: Icone and UNICA 
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Sugarcane for ethanol uses 0.6% of 
total area  

Area used for sugarcane for ethanol  
(4.8 Mha, 0.6%)   

Area used for agriculture (76.7 Mha, 9%)   

Rural properties area (355 Mha, 42%)   

Total country area (851 Mha, 100%)   

Source: Horta Nogueira and Seabra (2008) 

modified for 2008 data 

Small bioenergy footprint 

09242013; FAPESP BIOEN Programme 



Where does Brazil plant Sugarcane? 

 • Not in the Amazon 

• Best land for cane: 
– Northeast coast  

• Oldest (XVI century) 

– Southeast  

• highest productivity 

– Centralwest  

• main expansion area >82 ton/ha 

55 ton/ha 

09242013; FAPESP BIOEN Programme 
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Agricultural Zoning 
for Sugarcane in 

Brazil 
EMBRAPA-MAPA 

(2009)  

65 Mha adequate for 
sugarcane production in 
Brazil (8% of territory) 



Sao Paulo State Environment Ethanol 
Issues 

• Law to regulate waste 
disposal (vinasse) 

• Law to regulate end of 
sugarcane burning 
(“Goldemberg Law”) 
burning phase out 
2014 

• Sugarcane 
Agroecological Zoning 
in São Paulo 



- But the present questions are: 

- How much sustainable ethanol can 
Brazil produce? 

- What are the limits without touching the 
Amazon and other eco santuaries and 
preserving food and feed production? 

- What could be the sugarcane ethanol 
contribution to decrease GHG emissions? 

- What research can we do to reduce cost 
and improve sustainability indicators? 

19 

Expanding Ethanol Production  
in Brazil 

09242013; FAPESP BIOEN Programme 



Source: Leite et al. 2009 
Energy 34(2009) 655-661 

09242013; FAPESP BIOEN Programme 



Without irrigation 

With survival 
irrigation 

Source: Leite et al. 2009 

09242013; FAPESP BIOEN Programme 



Ethanol Exports by 2025: 205.5 million of m3 

Area=Prod. 106 m3 

Clusters(c) 

Source: Leite et al. 2009 



Estudo 

preliminar: 

Logística 

para 

Escoamento 

de Álcool 

Área 10 

11 bilhões de litros 

2,3 milhões de ha 

3 clusters (C1;C2;C3) 

Total: 64 usinas 

1.900 km de dutos 

  

C1 C2 

C3 
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Preliminary ethanol pipelines in South-Central Brazil 



The FAPESP/GSB Project: ESTIMATING THE LATIN 
AMERICA AND AFRICAN BIOENERGY 
POTENTIAL (LACAf Project) 
 

09242013; FAPESP BIOEN Programme 

http://www.fapesp.br/en/


LACAf-I FAPESP Project: milestones 
 

Diagnosis 

(Horta) 

Methodology 

Indicators 

dignosis 

Database 

Food & energy 

security 

Integrated analysis Full 

analysis 

Papers 

 

Survey CTC 

(Beauclair) 

Evaluations of  areas 

and obtain data 

Basic maps 

Field trips Creation of production 

near-term potential 

maps 

Final Report 

 

Survey AgroIcone 

(Beauclair) 

Methodology Land Use Basic Maps Land Use Maps 

 

Determining Land Use 

and Physical Near-

Term Potential 

(Beauclair) 

Identify the potential 

area to plant 

sugarcane based on 

climate and soil 

conditions 

To establish the 

constrains -

preservation areas 

To development yield model to estimate the 

potential biomass production 

Papers 

 

Productive Model 

(Regis) 

ossible models will be 

visualized based on 

variations of the 

preliminarily assumed 

as the optimum model 

Information on 

agricultural 

production model, 

field trips, visits and 

discussions with the 

government, private 

sector, agricultural 

workers and NGO’s. 

Analysis of the 

alternatives and 

suggestion of the 

models to be 

presented to the 

stakeholders in each 

country  

Final analysis and 

recommendations 

based of the results of 

the workshops 

papers 

Meeting November 14-16th 2013 
Atibaia, SP, Brazil 

Meeting March/April 2014 
Durban and Mozambique 

Meeting August 26-29th 2014 
Piracicaba 

 
                                                                                       

Meeting 1st semester 2015 
Colombia and Guatemala 





Considerations of the LACAf Project 

• There are excelent oportunities for bioenergy in Latin 
America and Africa  

• Available land around 250 Mha for bioenergy production 
• LA created a large and successful experiment on planting 

biofuels in Brazil (bioethanol) and Argentina and Colombia 
(biodiesel) 

• Need to understand specific situation for selected 
countries: contribution to GSB project, verifying its 
potential and constraints 

 
http://bioenfapesp.org/gsb/lacaf/ 

09242013; FAPESP BIOEN Programme 



Conclusions 

• LACAf countries can look at Brazil as an 
example. Biofuels can reconcile  energy, food, 
and biodiversity  

• Brazil has enough land to expand significantly its 
ethanol production, also for exports, without 
endangering food and biodiversity security 

• Brazil needs to follow another model 

• We need to create innovative high 
competitive ways to use land 



ROADMAP FOR SUSTAINABLE 
AVIATION BIOFUELS FOR BRAZIL 

FLIGHTPATH TO AVIATION BIOFUELS IN BRAZIL 

BBEST, Campos do Jordão, Brazil, October 21st, 2014 



FLIGHTPATH TO AVIATION BIOFUELS IN BRAZIL: 
ACTION PLAN 

Sustainable Aviation Biofuels for Brazil 
 
 

 

São Paulo, Brazil  July 10th 2013  

http://www.fapesp.br/publicacoes/flightpath-to-aviation-biofuels-in-brazil-action-plan.pdf 



Ethanol PP Project: www.apta.sp.gov.br/cana 

09242013; FAPESP BIOEN Programme 



• Lauched Sept 2010 
• 992 pages 
• 76 chapters 
• 139 authors 
• Publisher: 
• Ethanol PP Project: 
 

Sugarcane Bioethanol: R&D for Productivity 

and Sustainability 

 

Sales by Amazon 

 open access:  
http://blucheropenaccess.com.br/issues/details/1 

http://blucheropenaccess.com.br/issues/details/1
http://blucheropenaccess.com.br/issues/details/1


The Bioenergy Society 

Launching Ceremony 
Campos do Jordão, Brazil 

October 21st, 2014 

http://bioenfapesp.org/sbe 

http://bioenfapesp.org/sbe


35 09242013; FAPESP BIOEN Programme 


