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Revista FAPESP - The ethanol production future seems to 
be more promising that all the predictions made so far. 
According to a study by researchers at the University of 
São Paulo (USP), will be possible to fill in 2030 the entire 
fleet of vehicles in the world with ethanol and electricity 
produced in plants cane sugar. "This can be done using 
ethanol and electricity more efficiently with more 

economical vehicles," says Sergio Pacca, professor at the School of Arts, Sciences and 
Humanities of the USP East, São Paulo, who led the study along with Professor José 
Roberto Moreira, the Institute of Electronics and Energy, the same university, both 
authors of the article "The biorefinery is mobility?" published in October 2011 in the 
Environmental Science & Technology journal.  

To evaluate the needs of planted area, the researchers considered the current fleet of 
vehicles in Brazil and the United States. Took as the basis, that sugarcane will provide 
the ethanol and the electricity, determined that the ideal would be in 2030, the ratio 
of 1/3 of electric cars and 2/3 of hybrid cars, with a super-efficient engines, keeping an 
average consumption of 15 km/l, electric motors powered by electricity generated by 
the engine from to ethanol and the braking of the vehicle, similar to the Toyota Prius. 
It was considered that, on average, every American car and Brazilian, to run per year, 
respectively, 20 and 12 thousand km. Thus, it would be enough for a hectare of 
sugarcane per 9.2 vehicles in the United States and the same area to 11.6 vehicles in 
Brazil, since it maintained the same proportion of types of cars. 

Alternatively, the cars could be hybrid-type "plug in" with rechargeable batteries and 
ethanol fueled engine that is automatically activated when the battery discharges, 
such as GM's Volt. The study considered the current technology of production of the 
ethanol distillery, which could be used to increase the generation of bioelectricity, 
predicting the use of 50% of the straw left on the field for power generation. They 
believe it would be possible to achieve 90 liters of ethanol per ton of sugarcane (l/TC), 
the current average is 83 l/TC, and use only 4% of the cultivated area of the planet. The 
scenario of the researchers from USP is done without the prospect of second-
generation biofuel, which is in development, where, besides the cane juice, could use 
the bagasse and straw to produce ethanol. 

The estimate for Brazil, considering the prior proposal would be necessary 12 to 20 
million, respectively, for electric and hybrid cars, establishing the need for using two 
million hectares of cane for ethanol production, ie 50% of the area used today, with 
production of 16.3 billion liters, 8 billion unless the 2010/2011 harvest. The reduction 
in acreage is due to the assumption of higher productivity and greater efficiency of 
cars using ethanol. Based on this scenario, would generate 23 terawatt/hour (TWh) per 
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year, with the burning of bagasse and straw, just to drive electric cars in the country. 
The surplus of electricity, sold today, would cease to exist. 

For this scenario is established, there is a need for a strong public policy favoring, 
through tax incentives, the purchase of hybrid vehicles, electric and "plug in". 
According to calculations performed by Sergio Pacca and Moreira, would be required a 
total of 66 million hectares planted with sugar cane, and in 2010 was 23.8 million 
hectares, to supply the entire vehicle fleet with ethanol and energy. "The second step 
would be to improve the productivity of ethanol per hectare, combined with 
production of second generation ethanol and new varieties of sugarcane, and 
improvements in the efficiency of current vehicles," as described by Lee Lynd of the 
Thayer School of Engineering, Dartmouth College, U.S., and executive coordinator of 
the Global Sustainable Bionergy (GSB), a joint international research in Bionergy. 

In an article published in Scientific Journal Bioresources Technology (October, 2011), 
entitled "Second generation ethanol in Brazil: can it complete with electricity 
production?" researchers at the National Laboratory of Science and Technology of 
Bioethanol (CTBE), in collaboration with the School of Chemical Engineering, State 
University of Campinas (Unicamp), there were not very enthusiastic about the results. 
They are working in three projects that will analyze the influence of the second 
generation ethanol production, which includes the use of electric energy generated at 
the plant and future technologies of hydrolysis of cellulose and hemicelluloses, 
components of bagasse. "We have developed computer simulations to follow different 
routes to take advantage of production. We spreadsheets that calculate the risks and 
values more likely to happen or not, "said Antonio Bonomi, Director of Technology 
Assessment CTBE. 

The biorefinery model proposed by the researchers is based on the optimization of 
ethanol production of first generation, without the use of bagasse to produce ethanol. 
"The first thing would be using 50%of the straw, which is now maintained in the field 
during harvest, which now is no longer burned. It estimated that is possible to remove 
at least 50% of the straw, because part shall be maintained to protect the soil from 
erosion and retain moisture and recycle nutrients, Bonomi said. 

In addition, it is estimated an increase in production of electricity with the use of high 
efficiency boilers, pressure of 90 bar, higher than the current (22 bar), resulting in 
increased of electricity production, both to keep the plant itself as to sell the surplus to 
the network. The exchange of boilers and the use of the straw will result in a gain of 
620% over the current 30 kWh/TC, reaching a volume of energy of 185 kWh/TC. In 
2010 were produced in Brazil 8774 gigawatt-hours (GWh) with sugarcane, according to 
Industry Union Cane (UNICA), which represented 2% of the total consumption of 509 
TWh of electricity in the country. With the optimization of the first generation, the 
researchers predict a production of 89.3 liters per ton of cane (l/TC). 

In the second scenario, second generation of ethanol, is the hydrolysis of cellulose, 
which represents 40-60% of the material still composed of hemicelluloses (20-40%) 
and lignin (10-25%). This procedure, which also incorporates the straw, the production 
increased to 110.7 l/TC. However, the production of electrical energy falls to 92.8 
kWh/TC, half from the first scenario. The biofuel is more profitable in this case that 



 

 

electricity, although in the financial return is lower because the investment increases 
with the adoption of second generation ethanol. "In a study by our group, we 
calculated that the income from production of second generation is about five times 
larger than the yield of electricity from cogeneration" emphasizes Lynd. 

 

The estimate of CTBE for investment in a production of ethanol from the first and 
second generation reaches US$ 329 million. In the first scenario, only the optimization 
of the first generation, the investment is around US$ 222 million. "It weighs much 
more than the cost of production, and leaves the lower rate of return to the second 
generation in relation to the first optimized." 

One option to make the business more attractive and effective is the use of fermenting 
pentoses, one type of sugar produced from the hemicellulose, which can also be 
converted to ethanol, but is not yet available. "While it is possible to use other 
advanced technologies and hemicellulose hydrolysis, ethanol production will grow to 
131.5 l/TC, increasing revenue per year and consequently the rate of return on 
investment." With the use of hemicellulose, the electricity generated by biorefinery 
will decrease, falling from 185.8 kWh/TC to 72.7 kWh/TC. "In Brazil, the owners will 
never stop using part of the bagasse and straw to generate electricity for own use in 
power plants. This is the great Brazilian advantage ", concludes Bonomi. 

The replacement of land considered better for food production to produce fuel is the 
major complain of many global organizations concerned with the growing need for 
food. A non-existent problem, according to a study group led by economist André 
Nassar, the Institute for International Trade Negotiations (Icon), financed by FAPESP, 
under the Bionergy Research Program (Bioen). In 2022, the scenario outlined by the 
institute, the sugarcane crop area should occupy 10.5 million hectares, with a small 
increase compared to 2009 that was 8.1 million hectares. 

The growth of 30% of sugarcane cropping area should occur in the Southeast and 
Midwest Region, replacing areas of degraded pastures. The production of meat should 
not be affected, because in recent years have an increase in productivity from 6 to 9 
million tons, while maintaining almost the same pasture area. During this period, the 
herd increased from 258 to 206 million. The estimated reduction of 5 million hectares 
between 2009 and 2022 that will accommodate the expansion of grain and sugarcane, 
explain Leila of the Icone. 

The conclusion, based on the model created by the institute, for supply and demand of 
agricultural and land use in the country, called "Brazilian Land Use Model", indicates 
that progress in native areas will not occur for reasons of production of biofuels, but 
for food . "The area where there is more competition for land and pay is better for the 
farmer is the Cerrado, which can impact on native forests. But the intensification of 
agriculture in the future should lead to less demand for new areas compared with the 
past. 

In relation to ethanol production, the model shows an increase of 29 billion liters in 
2009 to 53.8 billion in 2022, without regard to the second generation. "We assume 
that exports to the United States should reach 9 billion liters per year in 2022." The 



 

 

survey was conducted before the announcement of the end of the tax on imports from 
that country announced in December. "We estimate this scenario because the 
Americans will have to reduce consumption of fossil fuels to reduce the greenhouse 
gases emitted, and ethanol of sugarcane from Brazil and of corn, this produced by 
them, must comply part of this mission, "says Leila. 

 “Projections for the potential of biomass energy should be very cautious, especially in 
a world motivated for sustainable energy and development of the rural economy that 
biofuels can offer, if implemented carefully, "says Lynd. 
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