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Working hypothesis: it is physically possible for bioenergy to sustainably meet a
substantial fraction of future demand for energy services ( 25% of global mobility
or equivalent) while feeding humanity and meeting other needs from managed
lands, preserving wildlife habitant and maintaining environmental quality.



The question has been answered taking into account different point of
view and always establishing scenarios that in someway define a
sustainable future.

With regard to biofuels there is a general consensus that they
contribute to:

• Energy security.

• Climate change mitigation.

• Rural development.

and the main concerns are related to its economic, environmental and
social sustainability.

At the same time, current practice indicates that the focus has not
been sustainability per se.
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IT IS A COMPLEX PROBLEM



Biofuel production pathways



Biofuels R&D

• There are more than 60 pilot plants /demonstration facilities for cellulosic ethanol in
USA, Canada, Brazil, Spain, Denmark, Germany, Sweden and Japan.

• Plant biotechnologist are developing the new field of energy crops.



Biofuel production in 2008 by country

• Ethanol represents 77% of total biofuels; U. S. and Brazil produced 81% of total
biofuels and 91% of ethanol.

• Nevertheless total biomass accounted for 3.5% of total primary energy supply in 
2007, with liquid biofuels accounting for about 0.28% of total.





Source: 2010 Ethanol Industry Outlook. Renewable Fuel Association

U.S. New renewable fuels standard schedule (billion gallons per year)

• It is the world leader in corn production ( 40%) more than 90
countries import U. S. corn. In 2009 produced 10,600 million gallons of
ethanol, requiring 18 million acres, which is 21% of the total area
dedicated to corn production.

• EPA is currently reviewing an increase in the ethanol content in
gasoline from 10% to 12-15%. And established ethanol consumption
goals up to 2022.

Situation in U.S.A. 



• The use of ethanol in 2009 reduced GHG emissions from vehicles by
16.5 million metric tons, the equivalent to removing 2.7 million
vehicles from the road.

• The latest published LCA indicates a reduction of GHG emissions of
almost 60%. Nevertheless there is not consensus in how to estimate
the impacts of the indirect land use change.

• Policies concerning biofuels include: consumption, subsidies,
mandated minimum levels of consumption, production subsidies
(including feedstocks), import barriers and sustainability standards,
which complement existing energy policies such as fuel taxes and cap
and trade. Additionally there are farm subsidy programs.

• The cost of tax credits of 52 ¢/gal for corn ethanol, $1 gal for biodiesel
and $1.01 gal for cellulosic ethanol were in 2008 over $6.5 billions, but
they will increase to $21 billion by 2022. In total between 2008 and
2022 tax payers could pay out over $200 billion.



Global ethanol medium-term supply/demand outlook



Global biodiesel medium-term supply/demand outlook



Comparison of various biofuel long-term outlooks



Agricultural production indices, total



Agricultural production indices, per capita





Global map of biotech crop countries and mega-countries  in 2009



Biofuel yields for different first generation 
feedstocks and countries



Typical yields of second generation feedstocks
(using IEA Bioenergy typical biofuel yields for forest residue)



Oil yields for algae and other biodiesel feedstocks



Hypothetical potential for ethanol for principal 
cereal and sugar crops







Water requirements for biofuel crops





• What is the reality in terms of sustainability for a particular date in the
future?

• How fast will crop productivity increase?:
o Land demand estimation depends on it.
o Price incentive and investment are needed to raise crop productivity.

• When will second generation biofuels come in place?:
o Its impact on food prices will be low but as land is needed, there will be

some impacts.
• How to assess indirect land use impacts? because they will occur. GHG

balance calculations need to consider this issue and it must be recognized at
international level.

• Will there be an international position to set up specific rules for taxes and
regulations related to biofuels?

Conclusion
• There will be an impact on food prices but exact effect of biofuels can not

be assessed presently. And price effects are needed for agricultural
investments.

Crucial questions


