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Introduction 
 
 The first generation sugar cane ethanol offer has been consolidated as the most important 
means of world expansion for the global interests of trans-national corporations to control 
biomass renewable energy sources. 
 
 The control ethanol has gained as a complement to oil liquid fuel by-products has been 
strengthened in consonance with the establishment of the Renewable Energy Sources Empire2, 
here Brazil takes on a fundamental role as a platform for the generation and incorporation of 
technological innovations and for the international promotion of the offer of this commodity. 
 
 Technological innovations in the offer of raw material and industrial production of 
ethanol have been the result in the association between the privatization of science and 
technology by large trans-national corporations using initiatives and support from governments 
and multilateral agencies, favouring through technological patents, the world financial economic 
concentration and centralization of ethanol offer (and its multiple uses), and therefore causing 
the deconstruction of several “worlds”, from the peasant world to commodity markets, 
subordinating, populations, common goods, bio-diversity and even broad parts of civil society to 
territorial private corporate interests. 
 
 Social resistance to those anti-social and anti-ecological initiatives multiply in the most 
distinct forms, in spite of the scale and violence of direct and indirect actions from sectorial 
empires in control of renewable and non-renewable sources of energy on the planet. 

                                                
1 Text drafted for the Seminar "Global Agro-Fuels. What kind of development they support?” Maputo, Mozambique, 
August 30th to September 3rd, 2009. 
2The concept of renewable energy is directly related to renewable natural resources. This concept is used here to 
encompass, in the field of eco-biodiversity, forests in a broader sense (green coverage and its interaction), animals, 
vegetal and animal micro-organisms, soils, fresh water (surface and underground), sea water and the air. An 
ecosystem is always renewable when it presents resilience to be able to return, given certain conditions, to the 
condition prior a disturbance. 
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 Broad networks connect countless local, regional, national and supra-national popular 
initiatives, to assure a lasting and more harmonious energetic social and ecological balance and 
create the conditions for the means to produce energy from renewable sources to be coherent 
with ecological principles and forms of ecological implementation and socially democratic, 
decentralised and participatory. However, large transnational corporations from the Renewable 
Energy Sources Empire, appropriate ideas which emerge from civil society and implement a way 
of producing renewable energy sources which is  not compatible with the reproduction of social 
life and ecologically desirable. 
 
 Both, the offer of raw material for the production of ethanol and for agrodiesel (among 
other renewable energy sources) have been object of proposals from civil society in order for the 
expansion of raw material to propitiate better living and working conditions to millions of 
peasants around the world. However, the contemporary expansion in the offer of sugar-cane and 
oleaginose plants reproduced the means of production similar to the colonial period, but now 
under the control of large capitalist corporations, causing the combined process of chronic 
peasants’ dependence and super-exploitation of rural wage labourers by national capitalist 
companies and/or agribusiness transnationals. Besides the pressure which sugar cane 
monoculture in Brazil exerts on the production of food, forests, farming land, fresh water and 
consumer goods. 
 
 All over the world the dominant tendency for the supply of energy from renewable 
sources reproduces the oligopolistic control from transnational groups in similar fashion to what 
is happening in other sectors of economy. These economic groups privatise science and 
technology and turn the technological progress for the expansion and diversification of uses of 
the renewable energy sources into an efficient instrument for the strengthening of the 
foundations of the Renewable Energy Sources Empire.  
 
 The contradictory dynamics in the oligopolistic affirmation and consolidation of 
renewable energy sources is being weaved in the dominant economic, political and ideological 
network (in the hegemonic sense) submitting the more distinct dimensions of personal, family 
and social life, as well as the State, to the rationality of the bourgeois business and the 
mercantilization of all dimensions of life.  In this dominant process occur the deconstruction of 
several “worlds”, from the peasant world to the public space and within it the space of 
citizenship. 
 
 The pressure from civil society for the continuous reduction in the percentage of the 
participation of non-renewable energy sources in the composition of the national and global 
energetic matrix had and still does have an greater aim for the offer from renewable energy 
sources to be subordinated to the principles of etnoecobiodiversity and social equanimity, both 
indispensible for a better quality of life in society, for the environment, for society and for people 
all over the world. 
 
 
 
 
 
The Renewable Energy Sources Empire 
 
 The world production of combustible ethanol should be dominated by the expansion of 
what I call the Renewable Energy Sources Empire, a hierarchical order – and its forms of 
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governance, from the global offer of energy  from renewable sources, in particular from energy 
produced from bio-mass, which is determining a restructuring of the social world and nature as a 
consequence of the globalised expansion of private interests from transnational corporations with 
the support of supra-national  apparels, which tend to control the offer of raw material, the 
industrialization, distribution and technological innovation in the production of energy from 
renewable sources. 3 
 
 In this expansion tendency for the first generation ethanol it must be considered that the 
research and development related to the offer of ethanol has advanced very fast, relying 
significantly on large private investments from transnational corporations with backing from 
national governments, specially the US, Brazil and some countries in Europe, and further 
investments from companies and private capitalists from various countries. 
 
 Large transnational corporations in Brazil and the US (even those associated with foreign 
capital) will have to hold the large majority of the control in technological innovations for the 
production of agrofuels (from the production of raw material until its industrialization and 
distribution) for the affirmation of the Renewable Energy Sources Empire.  It means that private 
interests from the world energetic sector of the Empire’s business, from renewable and non-
renewable sources will establish the rules of the new world order for national and regional 
energetic matrix.    
  
 Both the renewable energy source from biomass and the other renewable sources 
(hydraulic, eolic, solar, maremotrix, waves, hydrogen and geothermal) tend to remain, in the 
medium run,  complementary to the offer of energy from the non-renewable sources such as oil,  
natural gas, mineral coal and nuclear in the ambit of the world energetic matrix. In the particular 
case of ethanol fuel, both the first and second generation (cellulose ethanol), it should continue 
as a complement to liquid fuel obtained from oil (petrol and diesel), even consideration the 
relative world expansion of “flexfuel” cars. 4 
 
 This complementarity is and will be determined by several factors such as international 
oil prices, the discovery of new oil reserves, the oligopolistic economic and financial world 
control of energy sources (renewable and non-renewable) and the advance and use of 
technological innovations in the processes for generating renewable energy, and among these 
factors the prices behaviour politically determined by crude oil will tend to be predominant. 
  
 Brazil tends to take the economic, political, ideological and technological role to 
disseminate the expansion for ethanol offer, in particular the first generation ethanol, in various 
parts of the world. It has already established its presence in Latin America and it will tend to 
expand its initiatives in Africa. 
  

                                                
3 According to Ploeg, Jan Douwe van der (2008), Peasants and food empires. Struggle for autonomy and 
sustainability in the era of globalization. [Camponeses e impérios alimentares. Lutas por autonomia e 
sustentabilidade na era da globalização.] Porto Alegre, Editora UFRGS, pp. 254-266. 
 
4Auto companies FIAT, Renault, Mitsubishi, Citroën, Peugeot, Nissan, Chevrolet, Ford, General Motors, 
Volkswagen, Ford, Honda and Toyota, among others, already produce models/engines for ethanol or “flexfuel” cars, 
and are launching in Europe, Japan, etc. 
(http://www.malima.com.br/energia/blog_commento.asp?blog_id=27) 
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 In the opinion of the president of Bioenergy ETH , a company from Odebrecht group 
(heavy construction company) in tem years more than half of the Brazilian production of ethanol 
will be in the hands of a dozen groups. 5 
 
 My suggestion for the first generation ethanol is to be considered in the range of the 
multiple uses for sugar cane, under what has been commercially called the “six bios”: biosugar, 
bioethanol, bioelectricity, biodiesel, biofertilizer and biowater. 6 
 
 The technological innovations presented in this text must be pursued in the context of the 
world expansion in first generation ethanol offer and in the process of consolidation of the 
Renewable Energy Sources Empire. 
 
The power in the offer for the first generation ethanol  
 
1. Ethanol will have to remain as a conducting link for the agrofuels’ strategies. The world 

production of ethanol for 2009 is estimated in 90 billion litters, it was 79 billion litters in 
2008, which represented a 14.4% increase between 2008/2009 due to the international 
financial crises, and having in mind that in 2007/2008 there was a 23.6% increase, 7  

 
2. The US and Brazil are responsible for 70% of ethanol world offer. The US has a target to 

consume 136 billion litters of ethanol until 2022. The current consumption is 30 billion. 
Brazil consumes 25 billion, 8  

 
3. In Brazil, it has being added 25% of anhydrous ethanol to petrol, and 95% of “flexfuel” cars 

sold in the last few years9. In the European Union the goal is to add 5.75% of alcohol until 
2015, the year Japan will add 10%. Canada will add 10% already in 2010, 10 

 
 
4. The North American goal will take the country (US) to consume more than 57billion litres of 

ethanol in 2015. On total, the world consumption will double in six years, from the current 
70 billion to 139 billion litres. 11   

 

                                                
 
5 Marco Rezende and Eliana Simonetti. The new Ethanol Power [A nova força do etanol] Revista PIB Home. 
NOTÍCIAS; Energia, May/Jun 2009 - 01/05/2009 
 
6 Fernando Lopes (2009). Dedini bets on “sustainable plants” [Dedini aposta em "usina sustentável"], In Folha de 
São Paulo, Notícias da cana e do etanol. São Paulo, June 2nd. 
7 Sybille de La Hamaide (Reuters, March 4th, 2009). Crises must reduce speed of ethanol’s world production in 
2009 [Crise deve desacelerar produção mundial de etanol em 2009]-Licht,  in Último Segundo, 18.7.2009 
http://ultimosegundo.ig.com.br/economia/2008/11/04/crise_deve_desacelerar_producao_mundial_de_etanol_em_20
09__licht_2095341.html 
8 Ethanol may gain more space in Obama’s administration [Etanol pode ganhar mais espaço no governo Obama]. 
ProCana.com, on 22/01/2009. Thursday, January 22, 2009. http://ethanolbrasil.blogspot.com/2009/01/etanol-pode-
ganhar-mais-espao-no.html 
9 Tiago Romero. Ethanol global – Scientists are studying the possibility for the use of biofuel worldwide and in large 
scale [Cientistas estudam as possibilidades de USO dos biocombustíveis em nível mundial e em larga escala]. São 
Paulo, Agência Fapesp, 23/7/2009. 
10 Marco Rezende and Eliana Simonetti. The new ethanol Power, Foreign investments start to open the world market 
for Brazilian sugar cane. [A nova força do etanol. Os investimentos estrangeiros começam a abrir o mercado 
mundial para a cana do Brasil]. Revista PIB, July 12th 2009, NOTÍCIAS Energia May/Jun 2009. 
11 Ibid 
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5. Brazil intends to supply 5% of ethanol for the world market, which means a six fold 
production increase, reaching 100 billion litres. It would be necessary twice as much just to 
replace 10% of the world consumption of petrol.  

 
6. According to Recent declarations (March 2009) from the Mining and Energy Minister12, 

Brazil will increase its production of  alcohol in 150%, from 25 billion litres in 2008 to 64 
billion litres in 2017, and it will be consolidated as the main world exporter of this biofuel, 
overtaking the US. In 2017, Brazil intends to export 8 billion litres of alcohol, against 5 
billion in 2008, consolidating as the greater alcohol exporter in the world”, he added.   

 
7. This claim rests in the rentability of sugar cane production in Brazil and in the ethanol 

agreement signed between Brazil and the US on March 9th, 200713, and restated in 2009 
with the administration Obama, 

 
8. |The agreement presupposes a world oligopolistic control of the companies from those two 

countries, with unlimited support from governments, in the offer for first generation 
ethanol. The agreement establishes the coordination of Brazil and the United States to 
establish international standards for biofuels, facilitating its commercialization in 
international markets. The two countries will also promote ethanol production in Central 
America and the Caribbean to respond to the growing demand for alternative energy. This 
claim already extends, via Brazil, to countries in Africa,  

 
9. In the African continent, the two countries with greater potential for the production of first 

generation ethanol are Angola and Mozambique. Angola took off first, and it is in the 
process of implementing the project Biocom – Angolan Bioenergy Company, Ltd., a “joint 
venture” between the Construction Company Norberto Odebrecht (40%), Damer a private 
Angolan group (40%) and the oil state company Sonangol(20%).14  

 
10. Ethanol production has become an international business based on productivity and strong 

investments in technology, logistics and innovation. In June 2009, for example, during the 
Ethanol Summit, a world event in Sao Paulo, Brazil, it was held a fair in Brazil called 
“Ethanol Trade Show”, which was dedicated to new technologies and innovations in the 
area of biofuels, 15  

 
11. In July 2009 it was launched a Global Project "Sustainable Bioenergy: Feasibility and 

Implementation Paths". The initiative will gather an international team of scientists for the 
study of possibilities in the large-scale use of bio-fuels worldwide, starting partly from the 
Brazilian experience in the ethanol production from sugar-cane. This project is being 
conducted by a three people committee: Nathanael Greene, from Natural Resources 
Defence Council; Tom Richard, from Pennsylvania State University; and Lee Lynd, from 
Thayer School of Engineering, Dartmouth College and Mascoma Corporation. The 

                                                
12 Brazil wants to increase its alcohol production by 150% until 2017, says minister  [Brasil quer aumentar produção 
de álcool em 150% até 2017, diz ministro], in France Presse, Viena. March 19th, 2009. 
http://www1.folha.uol.com.br/folha/dinheiro/ult91u537219.shtml. 
13 Ethanol agreement with the US sets a “new moment for humanity”, says Lula. [Acordo sobre etanol com EUA 
marca "novo momento para a humanidade", diz Lula]. Macarena Vidal São Paulo, March 9th (EFE). UOL Últimas 
notícias. http:// notícias.uol.com.br/ultnot/efe/2007/03/09/ult1808u87345.jhtm 
14 Humberto Viana Guimarães.  Angola a new ethanol frontier [Angola: a nova fronteira do etanol].  Sao Paulo, 
Gazeta Mercantil, Caderno C,  p. 5, 2009. 
15 Marco Rezende e Eliana Simonetti., op. cit.      
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meetings will be also be supervised by an organizing committee with broad academic 
representation, environmental lawyers and research institutes from all over the world. 16    
 

  
12. Brazil is the irradiation centre for this international business, with investments deriving 

from several parts of the world, both in ethanol offer and in the generation of new 
technologies, to expand the competitiveness for Brazilian ethanol from four strategic 
pillars17, according the board of the Biofuels National Pole from ESALQ-USP: the 
construction of global markets, the expansion in the sustainable capabilities – reduction of 
technical barriers, removal of infra-structure bottlenecks such as in transport, storage, 
distribution and technological innovation,  

 
13. An investment example for ethanol offer: in 2006 the Brazilian Company for Renewable 

Energy [BLENCO] with headquarters in São Paulo, Brazil. Founding members include: Bill 
Clinton, former US president; Stephen Case, AOL founder; James Wolfensohn, former 
World Bank president; Indian-North-American investor Vinod Khosla, biofuels prophet and 
founder of Sun Microsystems; the retail millionaire Ron Burbkle; Steve Bing, Hollywood 
producer, and  Henri Philippe Reichstul, former Petrobras president. They are investing 
US$3 billion dollars to build 12 bioenergy plants until 2015, when they expect to hold 10% 
of the Brazilian ethanol market and 5% of the world market18. Brenco will only produce 
agro-energy – ethanol and 600 MW of electricity derived from sugar cane biomass. Brenco 
has already sold in the Future´s Market R$ 2.0 billion Brazilian reals (one US$1 billion 
dollars) in Aneel energy auction for 15 years, and 230 thousand cubic metres of ethanol 
(230 million litres) to LyondellBasell Industries, which will use the fuel in the composition 
of ETBE [Ethyl Tertiary Butyl Ether], a petrol addictive to be exported to the Japanese 
market.    

 
14. Giant players in the industry invest in Ethanol in Brazil: car companies (Toyota, 

Mitsubishi), petrochemical (Dow Chemical, Brasken, Solcay), from the Agrobusiness 
(Bunge, Cargill, Tereos) and even oil companies such as British Petroleum and the actual 
Petrobras, a partner in two large enterprises in the logistic areas, the alcoholduct from Goias 
to Sao Sebastiao harbour (SP) and another from Mato Grosso to Paranagua (PR),  

  
 
 
 
Technological innovations in ethanol offer 
 
First generation Ethanol 
 

                                                
16 Thiago Romero. Ethanol global – Scientists study the possibility for large scale use of biofuels worldwide 
[Cientistas estudam as possibilidades de uso dos biocombustíveis em nível mundial e em larga escala.] Sao Paulo, 
Agência Fapesp, 23/7/2009. 
17 Competitiveness and technological innovation in bioenergy and biofuels.[Competitividade e inovação tecnológica 
em bioenergia e biocombustiveis]. Mational conference from Prof. Weber Amaral.  Pólo Nacional de 
Biocombustíveis, ESALQ –USP, September 27th, 2007 – National Conference –USP –Sao Paulo. 
In.http://www.usp.br/bioconfe/palestras_pdf/Painel%203_Weber%20A.%20N.%20do%20Amaral_27.09.pdf, 
consulta dia 12/11/2008 às 09:40 horas. 
18 Marco Rezende and Eliana Simonetti. The new ethanol power. Foreign investments start to open the world market 
for Brazilian sugar cane [A nova força do etanol. Os investimentos estrangeiros começam a abrir o mercado mundial 
para a cana do Brasil]. Revista PIB, July 12th, 2009,  NOTÍCIAS | Energia May/Jun 2009. 
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15. In 2005 Brazilian researchers posed the following question: what needs to be done for 
Brazil to replace 10% of the petrol used worldwide for sugar cane ethanol? The deadline 
for this replacement is 2025. The Management Centre for Strategic Affairs (MCSA) was 
then established and its success will depend on basic research and innovations on 
technological quality in several fronts. These challenges have inspired the creation of the 
Bioethanol Science and Biotechnology Centre (BSBC). BSBC  is a national laboratory as 
part of the Ministry of Science and technology (MST) which intends to act (internally) as 
a research, development and innovation centre (PD&I) in the area of sugar cane ethanol; 
an institution to network external research with an infra-structure for universities and 
public and private research institutes to develop projects related to the mission of the 
centre and to provide technologies and strategic information for the industry through 
cooperations for common interest.    

 
16.  Technological innovations for ethanol offer are not restricted to the production of 

ethanol fuel. Ethanol is used in industry as a starting reagent for various chemical 
compounds, such as acetic acid, butadiene, acetaldeid, etc. As it can be mixed with any 
proportion of water, and with the majority of organic solvents, it is often used  as a 
solvent for many substances in the production of perfumes, paint, varnishes and 
explosives,       

 
17. From sugar to ethanol, and from there to electricity, to plastics and finally to 

hydrocarbons. Marcos Jank, president of the Sugar Cane Industry Union (Port: 
ÚNICA), from Sao Paulo, states that this is a route for sugar cane use to be followed by 
scientific and technological research activities in the next few years. “It is quite possible 
that ten years from now, Brazil will be investing in studies and production of 
hydrocarbons from conventional sugars, when sugar cane will give rise to a third 
generation fuel, especially if oil prices rise again (…) The growing potential for sugar 
cane electricity, the so called bioelectricity is astonishing, and it must exceed the current 
3% national energetic matrix to nearly 15% in 2020, considering only the use of the 
sugar cane bagasse and the husk being cultivated in Brazil today”,19   

 
18. Green plastics are becoming a new ethanol frontier with uses in the food industry, 

cosmetics, hygiene and cleaning. Brasken aims to produce 200 thousand tons of “green” 
plastic a year, by 2010, which will demand the use of 450 million litres of ethanol. The 
technological evolution has also made it possible to transform sugar in 
polyhydroxybutyrat (PHB), a plastic that besides being recycle is also biodegradable , 20    

 
19.   Professor Kurt Rosentrater´s team, from the United States Agricultural Research 

Laboratory, has discovered a material technically known as DDGS (Distiller's Dried 
Grains With Solubles), which is generated during the production of ethanol, and it has a 
high fibre content and it is perfect as a charge in the production of plastic. Compressing 
DDGS mixtures and phenolic plastic resin, researchers have discovered that a 
concentration between 25 and 50% of DDGS is perfect as a non-fossil charge for non-
plastic residues. The production of plastic composites with biological content has 

                                                
19 Thiago Romero. Sugar cane 3.0: from ethanol to bioelectricity and hidrocarbons [Cana-de-açúcar 3.0: do etanol à 
bioeletricidade e aos hidrocarbonetos]. 17/06/2009 
http://www.inovacaotecnologica.com.br/noticias/noticia.php?artigo=cana-acucar-3-0-etanol-bioeletricidade-
hidrocarbonetos&id=010115090617 
20 Chemical sector increasingly bets on the production of ethanol plastic [Setor químico aposta cada vez mais na 
produção de plástico de etanol,] in. Painel “Plásticos Verdes: Nova Fronteira do Etanol”. 02/06/2009. Informativo 
Ethanol Summit 2009. 
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attracted great interest from industry and consumers concerned with the reduction in the 
consumption of oil byproducts. 21  

 
20.    In the area of equipments for sugar and ethanol production the company Dedini based in 

the state of Sao Paulo, is a leading world exporter for those equipments, and since 2008 
is operating a water self-sufficient plant, and at the same time it supplies water. This 
self-sufficient plant is not supplied by springs, since it maximizes the use of natural 
water contained in sugar cane and does not require any other source. This same plant, 
besides exporting water it also produces the fertilizer BIOFOM which can replace 
chemical fertilizers. In 2007 new boilers were introduced for bioelectricity. 22 New 
projects are being drafted and they seek to highlight what the company classifies as the 
“six bios”, previously listed: biosugar, bioethanol, bioelectricity, biodiesel, biofertilizers 
and biowater. 23     

 
21.  In agronomics, besides the dissemination of several types of genetically modified sugar 

cane, it is also on course the offer of more productive varieties from alterations in 
photosynthesis. “In our research we have discovered four genes which are associated to 
the increase in light capture by the plant. We have the practical possibility to use them 
to develop a GMO which will stimulate this effect, artificially increasing the sugar cane 
productivity”, said Buckeridge, professor from the Bio-Sciences Institute from Sao 
Paulo University (IB- USP), FAPESP Agency ( Foundation for the Support of research 
in Sao Paulo state). 24    

 
Second generation ethanol 
 

22.    It is on course a strategic alliance between Brazil and the US for the second generation 
ethanol, which aims to develop genetically modified organisms to produce fuel from 
any organic matter. OBAMA chose as US Secretary (Minister) of Energy the Nobel 
Prize physicist Steven Chu, who is the head in Lawrence Berkeley National Laboratory 
of an energy project which aims to produce transforming technologies in 
nanotechnology and synthetic biology. The co-director for this project is Jay Keasling, 
founder of the company Amyris Biotech, which has been establishing associations with 
the largest Brazilian groups in cellulosic ethanol. 25   

 
23.   Petrobras is about to start  the production for the second generation ethanol, the cellulosic 

ethanol, from 2012, according to the Chief Minister of Presidential Staff Office (...) “the 
objective is to maintain Brazil´s leadership in terms of productivity in first generation 

                                                
21 Ethanol byproduct becomes non-fossil component for plastic [Subproduto do etanol vira componente não-fóssil 
para o plástico.] Redação do Site Inovação Tecnológica 24/07/2008. in 
http://www.inovacaotecnologica.com.br/noticias/noticia.php? 
22 José Luiz Olivério. Technology without limits for creativity  [Tecnologia sem limites para a criatividade].  Unica. 
Entrevistas. 
23 Fernando Lopes. “Dedini bets on “sustainable plant” [Dedini aposta em "usina sustentável]. Noticias da cana e do 
etanol. Folha de São Paulo, June 2nd, 2009. 
24 Scientists want to artificially improve photosyntesis in sugar-cane [Cientistas querem melhorar artificialmente 
fotossíntese da cana-de-açúcar]. Agência Fapesp - 20/02/2009 
http://www.inovacaotecnologica.com.br/noticias/noticia.php?artigo=melhorar-artificialmente-fotossintese-da-cana-
de-acucar&id=010115090220 
25 Carlos Tautz. The connection Lula and Obama for Ethanol [A conexão Lula & Obama no etanol]. February 
13th,2009, in  Envolverde Posted by Candice Strelau, do Eco & Ação, em 13/02/2009. (www.ecoeacao.com.br) 
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ethanol and to dispute the second generation ethanol leadership”, she said. “To avoid 
burning diesel in the Amazon, we want to burn ethanol”. 26 

 
24.   The programme Energetic Forests in Brazilian Agroenergy Matrix gathers 70 public and 

private institutions and more than 100 researches from all over the country. It is seeking 
to resolve intricacies which burden energy production from biomass. One of them is the 
international cost of enzymes - or biological catalyser – used in the production of 
energy, according to Sonia Couri, from EMBRAPA Food Agroindustry, in Rio de 
Janeiro. Embrapa Food Agroindustry seeks to isolate funguses which are excellent 
producers of those enzymes to be used later as biomass. Until now, the research unity 
has already tested nearly 500 funguses. Two of them were selected in laboratories from 
the Centre for Food Technology (CFT), based in Rio de Janeiro state, and EMBRAPA 
Tropical Agroindustry, based in Ceara. 27   

 
25.    This technology has also been developed by Canavieira Technology Centre (CTC), in 

partnership with Novozynes (Denmark), specialised in enzymes, and Canavialis, former 
company from Votorantin Novos Negocios Group – VNN.28 Canavialis and Alellyx, 
both Brazilian biotechnology companies from VNN, were sold to the American 
Monsanto. The acquisition was announced on 03/11/2008. The sale to Monsanto closed 
at US$290 million dollars (R$616 million reals) 29  

 
26.   Brazilian companies and industrial organization will form a “joint venture” to finance 

cellulosic alcohol research. Who is participating? Copersucar, Sugar-cane Industry 
Union (Portuguese: Unica), a subsidiary of Bunge in the country, Votorantin, Itausa and 
(OCB) Organization of Brazilian Cooperatives, and EMBRAPA will be involved in 
technical research. 30   

 
27.    Aracruz cellulose, a transnational company acting in Brazil, is already producing ethanol 

from lignin (which produces the so called black liqueur), the resulting raw material from 
the processing of pulp. The pilot project started five years ago, Aracruz has invested 
nearly US$1 million dollars a year only for this research. The feasibility of the industrial 
phase will depend on the choice of the best process, but it is not clear yet which one is 
more economically sound. The use of lignin will make cellulose a resource that can be 
100 % usable. Besides originating ethanol, the black liqueur is also raw material for the 
production of carbon fibres. This is a way to add value to cellulose. Aracruz nowadays 
holds 30 agreements with research institutes abroad.  

 
28.  Verenium is one of the various American companies which are researching cellulosic 

ethanol, they are supported by millionaire investments from the US Energy 

                                                
26Patrick Cruz e Vanessa Dezem. In 3 years, Petrobras will produce cellulosic ethanol [Em 3 anos, Petrobras deve 
produzir etanol celulósico]. Jornal valor economico, São Paulo, June 2nd, 2009. 
27 Alana Gandra. New Enzime is the key for ethanol feasibility from forest biomass [ Nova enzima é a chave para a 
viabilização do etanol da biomassa florestal]. 20/06/2008 
http://www.inovacaotecnologica.com.br/noticias/noticia.php?artigo=nova-enzima-e-a-chave-para-a-viabilizacao-do-
etanol-da-biomassa-florestal 
28 Jornal O Valor  (10/06/2008), in US bets on 2nd generation ethanol [EUA aposta no Etanol de 2ª geração.] 
29 Reportagem de Herton Escobar e publicada pelo jornal O Estado de S. Paulo, 05-11-2008. 
30 Inae Riveras. Brazilian companies invest in research for cellulosic alcohol [Empresas brasileiras investem em 
pesquisa para álcool celulósico].  REUTERS, 04/11/2008. 
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Department.31  Aiming to reduce its oil dependency, the United States aims to produce 
79.5 billion litres of biofuel until 2022, from which 60.5 billion will be cellulose 
ethanol. It is expected that the enzymes that work with sugar cane will also work for 
other grass types such as sorghum, wheat husk, corn thatch and switchgrass (very 
common in the US). The company plans to open a commercial plant in 2010, with 
capacity to produce 310 thousand litres ethanol/day.  

 
29.   The company Range Fuels, based in the US, managed to eliminate completely the need 

for the dear enzymes generally used in the production of ethanol from lignocellulose. 
Too do that, it has adopted a thermochemical process, called K2, which in practice 
works as a biomass liquid plant (BTL). BTL technology transforms raw material into 
gas, which subsequently is transformed into fuel. According to the company, a logging 
company from Georgia can supply enough residues for the production of 7.4 billion 
litres of biofuels a year. 32  

 
30.   Similarities and differences were identified, in carbohydrate metabolism from two micro-

organisms (the funguses Trichoderma reesei and Saccharomyces cerevisiae) by 
researchers from Sao Paulo University (USP) and may lead to the production of alcohol 
from cellulose --- the main component of the plant cell wall. To produce a vine-stock 
from genetically modified T. reesei and capable of transforming cellulose into alcohol 
requires further research for the results to leave the lab and be applied in the industry, 
according to an alert from professor ElDorry from USP. 33     

 
 Agrodiesel from saccharosys  

 
31.    As capital injection from Votorantin Novos Negocios and in joint venture with Usina 

Santa Elisa, the North American Amyris, from California, a company that controls the 
technology to transform sugar cane juice into diesel, will have its technology put into 
practice in the countryside of Sao Paulo state in 2010, in Sertaozinho. The goal is to 
produce 400 million litres in the first year and (1 ) billion litres, in 2012. Brazil 
consumes 45 billion litres of diesel/year. 34  

 
32.    In the plant it will be possible to produce sugar cane diesel in the same tank where today 

is done the fermentation for the production of the so called “molasses” for the 
production of ethanol. The difference is that, instead of placing the yeast 
Saccharomyces, another similar yeast will be used, but which is genetically modified, 
resulting in fuel with the same characteristics of the those from fossil origin. Being 
GMO, the new Saccharomyces will still have to be approved by CTNBio [National 
Technical Commission on Biosafety], the government agency for biosafety in Brazil. 35  

 
Technological innovations in the offer of agrodiesel 
 

                                                
31 Rachel Bueno (2007). Resume the construction of comercial plant for ethanol cellulosic: company says it will 
produce 75 million litres/year [Iniciada construção de planta comercial de etanol celulósico; empresa diz que 
produção será de 75 milhões de litros/ano]. UNICAMP,  Inovação, December 17th.  
http://www.inovacao.unicamp.br/report/noticias/index.php?cod=205 
32 Tuesday, July 3rd, 2007 at 2:47 pm and is filed under Etanol, Geral, Internacional, Tecnologia 
33 Fernanda Marques, in Ciência Hoje On-line 21/01/08. 
34 Brazil will produce sugar cane  diesel from 2010. [Brasil vai produzir diesel de cana-de-açúcar a partir de 2010]. 
O Estado de S. Paulo, October 15th, 2008, in: Biodiesel.com.br. http://www.biodieselbr.com/noticias/em-
foco/brasil-produzir-diesel-cana-acucar-partir-2010. 
35 Ibidem 
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 33.   Since July 1st, 2009 it has become compulsory in Brazil the 4 % mixture of agrodiesel in 
commercialised diesel. The annual demand for biodiesel, with B4, will be 1.72 billion 
litres, an increase by 33% compared to the 1.29 billion demand with B3 throughout 
2008. The compulsory use of B4 is a strong indication of the Brazilian government 
intention to anticipate the B5 from 2013 to 2010. 36 

 
34.    In Brazil, on average, 80 – 90% of agrodiesel derives from soybean oil. Despite the 

opening of three Petrobras processing plants in Quixada (CE), Candeias (BA) and 
Montes Claros (MG), castor seed – indicated as an alternative for family farmers, 
especially in impoverished areas of the country – it is not practically used for the 
production of biodiesel. The Brazilian production is reserved for chemical castor oil, 
even the small part acquired by biodiesel companies, which in this case, act as mere 
middle man between family agriculture and chemical industry. 37  

 
 
35.   Research conducted in the Biology Institute from Federal Fluminense University (UFF), 

Niteroi, Brazil, indicates that microalgae found in the Brazilian cost have the energetic 
potential to produce 90 thousand kg of oil per hectare. “Biodiesel from microalgae is not 
feasible yet, but in five years there will be companies producing it in large scale”, 
estimates Sergio Lourenço from the Department of Marine Biology from UFF, in charge 
of the study. The problem is that the percentage of lipids in each alga is not high. 
Therefore, Sergio and his team are working on methods to stimulate the lipid 
concentration. 38   

 
36. Drafting fuels from algae gains momentum in the United States where a small company 

the PetroAlgae turned into reality  a project from MobilExxon, a leading company in the 
field in the country, is only now starting to study. Exxon Mobil, has announced last 
week that it will invest US$600 million in studies on how to produce biofuels from 
algae, and it has chosen the father of human genome to do that, the American scientist 
Craing Venter. The company expects results in six years. Based in Florida, PetroAlgae 
has worked since its foundation in 2006 in a system of bioreactors and the cultivation in 
open tanks of algae and other organisms for photosynthesis, such as the diatomace, 
angiosperm plants and cyanobacteria. In April this year, PetroAlgae closed its first 
licensing contract for its system outside of the United States, an agreement with China, 
where it will install ten of its biofuel production units at the end of 2009. 39   

 
37.    The conversion of diesel engines to ethanol. In Brazil, the Project has been in operation 

since October 2007, under the coordination of the National Reference Centre in 
Biomass (Portuguese: CENBIO) and the Electrotecnic and Energy Institute from USP, 

                                                
36 Cirilo Junior. 4% biodiesel mixture will generate a US$900 million savings [Mistura de 4% de biodiesel vai gerar 
economia de US$ 900 milhões]. da Folha Online, Rio, 30/06/2009 -  
http://www1.folha.uol.com.br/folha/dinheiro/ult91u588708.shtml 
37 Cf. Biodiesel does not offer an alternative for family agriculture [ Biodiesel não se firma como alternativa para 
agricultura familiar], in Portal Ecodebate,  May 2nd, 2009 
http://www.ecodebate.com.br/2009/05/02/biodiesel-nao-se-firma-como-alternativa-para-producao-familiar/ 
38 Algae may render more biodiesel than any plant [Algas podem render mais biodiesel que qualquer planta]. 
Agência Fapesp - 19/12/2008 
http://www.inovacaotecnologica.com.br/noticias/noticia.php?artigo=biodiesel-de%20algas-marinhas&id 
=010115081219 
39 David Valenzuela (EFE). Fuels from algaes gain momentum in the United States [Combustíveis de algas ganham 
força nos Estados Unidos]. Nova York, 22/07/2009. 
http://www1.folha.uol.com.br/folha/ambiente/ult10007u598556.shtml 
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with the support from the European Union and partnership from various companies and 
organizations, among them the Sugar Cane Industry Union (Portuguese: UNICA). In 
Sweden, the Project Best, a Scania initiative has 600 buses running in various cities in 
Sweden, operating on diesel engines using a mixture of 95% ethanol and 5% from a 
additive which allows a diesel engine to operate with ethanol. 40   

 
38.   Petrobras Biofuels will conclude negotiations with GALP Energy to install in 2009 an 

agrodiesel plant in Portugal. The unit will have the production capacity for 300 million 
litres of vegetal oil and 320 million litres of biodiesel. It is also expected the 
implementation of a biodiesel production unit in Africa, which should start operating in 
2012 with 115 million litres/year, and a Project in Colombia that must start producing in 
2011 to reach by 2013 the production of 198 million litres/year. 41 

 
39.    A Technological warning on biodiesel patents. In July 2008, 58 National States were 

parts in the Strasburg Agreement. However, more than 100 national offices, 4 regional 
offices and WIPO [World Intellectual Property Organization] Secretary´s Office,   
acting as the receiving office in the Patent Cooperation Treaty – PCT, also used the 
International Patent Classification – IPC. In the first semester of 2008 there were 
approximately 250 patent requests from all over the world related with technological 
fields on agrodiesel by companies from various countries around the world. 42  

 
40.   The North-American company Amyris and the Brazilian sugar and alcohol trading 

Crystalsev have announced on April, 2008 a joint venture to produce and commercialise 
biodiesel made from sugar cane. The technology was developed by the American 
company and has the main characteristic the use of micro-organisms to transform sugar 
cane saccharosys into biodiesel. 43 The agreement foresees the production of 4 billion 
litres of the new fuel by Santelisa Plant (Crystalsev company) starting from 2011 and it 
is the first large merge between a high technology company from the United States and 
an alcohol and sugar producer from Brazil. 44     

 
 
41.    Tests for the direct use of vegetal oil in the Toyota Electronic Fuel Injection Pickup 

Truck, Hilux from the Mini Community Based Plants for Vegetal Oil. The average  
consumption for 12 km crossed  using only diesel was 12,26KM/Lt. The average of 8.7 
thousand km covered using the mixture OV20 (20% vegetal soybean oil)  was 12.22 
km/lt. It means that there was no change in consumption. In the subjective evaluation 
from those who drove the car, the performance did not change. The temperature 
indicator stayed in the same position with both fuels. 45 

 

                                                
40 The use of ethanol in diesel engines is the theme of the 2009 Ethanol Summit [ Utilização de etanol em motores a 
diesel é tema do Ethanol Summit 2009]. 24/04/2009. Informe Ethanol Summit 2009. 
41 Biodiesel to Europe via Portugal [Biodiesel para Europa via Portugal].  
http://www.energiahoje.com/online/biocombustiveis/biodiesel/2009/03/04/378455/biodiesel-para-europa-via-
portugal.html. 
42 INPI/DART/CEDIN. Requests on Biodiesel Patents Published on the first semester of 2008 [Pedidos de Patentes 
sobre Biodiesel Publicados no 1º Semestre de 2008].  Alerta Tecnológico “Biodiesel”. December 2008. 
43 Inaê Riveras – Reiters. Amyris and Crystalsev will produce biodiesel from sugar cane. [Amyris e Crystalsev 
produzirão biodiesel a partir da cana]. In Revista Exame, April 2008. 
44 Sérgio Teixeira Jr. Santelisa Vale announces a partnership for the production of sugar cane diesel [Santelisa Vale 
anuncia parceria para produção de diesel de cana-de-açúcar]. Revista EXAME, April 2008. 
45 Fuchs, Werner. Micro Community Based Plants Project for vegetal oil [ Projeto de Micro-usinas comunitárias de 
óleo vegetal]. Parcial Report N. 1, October 2007. Curitiba, REPAS, TECPAR, ICD. 
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The contradictions in the offer of agrodiesel  
 
 Agrodiesel will tend to find in soybeans its main raw material source, in spite of the 
relative low rentability of soybeans for the production of oil when compared to other oleaginous 
plants. Therefore, it can be assumed that the expansion of other oleaginous will be conditioned to 
the industrial interests in the use of oil for other or multiple purposes, as in the case of castor 
seed for chemical castor seed oil.46      
 
 Since July 1st, 2009 diesel oil commercialised all over Brazil contains 4% of 
“biodiesel”.47 However, in 2007 and 2008, more than 80% of the agro-diesel produced in Brazil 
was from soybeans (the remainder used 15% animal fat and 5% of other oleaginous plants). 48 In 
2008, out of a total production of agrodiesel of 1.118 million litres, soybean oil participated with 
78.4%.49  In 2009 agrodiesel proceeding from soybeans represented 90% of the total agrodiesel 
produced in the country. 
 
 With regards to agrodiesel, however, two tendencies can be identifies, even in 
preliminary verifications: the conversion of diesel engine for the use of ethanol (experiment from 
Scania in Sweden) and the destination for oil productions from crops such as soybeans, castor 
seed, sunflower, peanuts, African palm, canola, cotton and jathropha for chemical industries for 
various ends other than fuel.    
  

                                                
46 (...) Castor seed oil is present today in the composition of approximately one third of  engine grease. It is also used 
in the composition of paints, cosmetics, detergents, pigments, glues, resins, polyurethanes, automotive parts, 
telephone cables, etc in Dalmo de Oliveira. Brazil has large potential for chemical castor oil [Brasil tem grande 
potencial para ricinoquímica]. Embrapa, 30/07/2008, 
47National Oil Agency - NOA. The Compulsory Biodiesel [O biodiesel obrigatório].  
http://www.anp.gov.br/biocombustiveis/biodiesel.asp 
48 Ana Candida Echevenguá. Brazil – The Biodiesel Lies [Original: As mentiras do biodiesel].  Programa 
Eco&ação, Adital, 24.01.08.  
49 Performance in the Brazilian production of Biodiesel in 2008 [Desempenho da Produção Brasileira de Biodiesel 
em 2008], in IEA, Analises and Indicators of the Agrobusiness. Vol. 4 nº February 2nd, 2009. 
http://www.iea.sp.gov.br/out/verTexto.php? cod Texto=10115. Acesso n July 19th, 2009.  


