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An historical account of bioenergy production in Brazil 

 

Outline 

1. The challenge  of transportation 

2. The ethanol program in Brazil 

3. The expansion of the program 

4. Sustainability concerns  



WORLD’S PRIMARY ENERGY SUPPLY 2008 



1971 2008 

WORLD ENERGY CONSUMPTION 



Transportation shares in final energy consumption (%) 

1971 2008 

OECD 24 33 

Non-OECD 13 18 

World  23 27 
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“Birth certificate” of the Ethanol Program in Brazil  

I. The expansion of ethanol production 

 

Decree 76593 (November 14,1975) 

The price of ethanol should be at parity with sugar  

and 35% higher than the price of 1kg of sugar 

 

II. The expansion of ethanol consumption 

 

 Mandates for the amount of ethanol  

       mixed into the gasoline (25% today). 

 Setting the price of ethanol paid to the producers  

 at 59% of the selling price of gasoline. 



In the mid 90’s there were two fleets of automobiles 

circulating in Brazil: 

 

 

• Some running on a blend of 20-25% anhydrous 

ethanol at 99.6 Gay-Lussac (GL) and 0.4% water (a 

mixture called gasohol) and others on 

 

• In neat-ethanol engines in the form of hydrated ethanol 

at 95.5 GL 

AUTOMOBILE FLEET BRASIL – mid 90’s 







Ethanol Production in Brazil 
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Cost of ethanol as a function of the size of the 
distillery 

Amount of sugarcane crushed (millions of tonnes) 
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Cost in €/100 liters 

USA 

(corn) 

Germany  

(wheat) 

Germany  

(sugarbeets) 

Brazil 

(sugarcane) 

Rotterdam 

(gasoline) 

Total production cost* 39.47 54.97 59.57 14.48 20 

Sale of by products -6.71 -6.80 -7.20 - 

Government subsidies -7.93 - - - - 

24-83 48.17 52.37 14.48 20 

*Feedstock represent in all cases 50 to 70% of total production cost  





Performance of sugarcane mills (ATR/ha) 

TR
S 

%
 

Productivity of sugarcane (t/ha) 



Distribution of TRS among mills
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Ethanol Energy Balance 
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Energy Balance 

Fonte: World Watch Institute (2006) e Macedo et al. (2008). 

Elaboração: UNICA 



Greenhouse gas emissions 







Country/region Present gasoline 

consumption 

(billion liters per year) 

2007 

Present ethanol 

production 

(billion liters per year) 

2008 

Potential demand 

resulting from present 

mandates up to 

2020/22 per year 

US 530                  34                  136 

European Union 148   2.3                  8.51 

China  54   1.9                  5.4 

Japan  60   0.1                  1.8 

Canada  39   0.9                  1.95 

United Kingdom  26     0.03                  1.3 

Australia  20      0.075                  2.0 

Brazil                   25.2                  27                  50 

South Africa                   11.3                   0.12                  0.9 

India                   13.6                   0.3                  0.68 

Thailand   7.2 0.3                  0.7 

Argentina   5.0 0.2                  0.25 

The Philippines   5.1                   0.08                  0.26 

Total                 943.2                 67.3                  209.75 

Present production and potential demand for ethanol  



Gasoline and ethanol in 2025 

2005 2010 2025 

Gasoline consumption (x1012 liters) 1.2 1.7 

Ethanol production (x109 liters) 

 

27 102 

Sugarcane area (ha x 106) 

 

45 21 





Fuel “versus” food 

 

 
When international food prices spiked upward sharply in the spring of 2008 journalists 

reported that the world was running out of food. Environmentalists asserted that 

modern agricultural production methods has become unsustainable. Humanitarians 

warned that too much food was being diverted for use as transport fuel. Others said 

the problem was too many food imports by China. In fact, none of these popular 

explanations touched the core of the problem. The international food price spike was 

part of a temporary bubble in all commodity prices, oil and metals as well food, a 

macroeconomic effect that was worsened inside the food sector by a series of national 

e x p o r t  b a n s  a n d  t h e n  p a n i c  b u y i n g  t r i g g e r e d  b y  t h o s e  b a n s . 

 
 

 

Source: FOOD POLITICS What Everyone needs to know. Robert Paarlberg – OXFORD University 

Press, 2010 
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Principle 

1 Legality Biofuel operations shall follow all applicable laws and regulations. 

2 Planning, Monitoring and 
Continuous Improvement 

Sustainable biofuel operations shall be planned, implemented, and continuously improved 
through an open, transparent, and consultative impact assessment and management process and 
an economic viability analysis. 

2a. Biofuel operations shall undertake an impact assessment process to assess impacts and risks and 
ensure sustainability through the development of effective and efficient implementation, 
mitigation, monitoring and evaluation plans. 

2b. Free, Prior & Informed Consent (FPIC) shall form the basis for the process to be followed during 
all stakeholder consultation, which shall be gender sensitive and result in consensus-driven 
negotiated agreements. 

3 Greenhouse Gas Emissions Biofuels shall contribute to climate change mitigation by significantly reducing lifecycle GHG 
emissions as compared to fossil fuels. 

4 Human and Labor Rights Biofuel operations shall not violate human rights or labor rights, and shall promote decent work 
and the well-being of workers. 

5 Rural and Social 
Development 

In regions of poverty, biofuel operations shall contribute to the social and economic development 
of local, rural and indigenous people and communities. 

6 Local Food Security Biofuel operations shall ensure the human right to adequate food and improve food security in 
food insecure regions. 

7 Conservation Biofuel operations shall avoid negative impacts on biodiversity, ecosystems, and conservation 
values. 

8 Soil Biofuel operations shall implement practices that seek to reverse soil degradation and/or 
maintain soil health. 

9 Water Biofuel operations shall maintain or enhance the quality and quantity of surface and ground 
water resources, and respect prior formal or customary water rights. 

10 Air Air pollution from biofuel operations shall be minimized along the supply chain. 

11 Use of Technology, Inputs, 
and Management of Waste 

The use of technologies in biofuel operations shall seek to maximize production efficiency and 
social and environmental performance, and minimize the risk of damages to the environment and 
people. 

12 Land Rights Biofuel operations shall respect land rights and land use rights. 



Sugar Cane Buring Phase-Out 

• Established by State Law 11.241/2002 

– Mechanizable areas: year 2021 

– Non-mechanizable areas: year 2031 
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Evolution of Cattle Ranching Intensification in Brazil and the 
State of São Paulo 
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Agroecological zoning for the State of São 

Paulo 
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The Evolution of Transportation 




