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How sustainable?How sustainable?
How convenient?How convenient?
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Bioethanol Sustainability ConvenienceBioethanol Sustainability Convenience

A lot has been said about bioethanol production 
cost, price and environmental sustainability.

The interests involved are so large that it would 
be at least ingenuous to think that all statements 
on feasibility are moved by scientifical rather 
than political convictions.

I would like to present a strategical assessment 
to explain why ethanol can be considered in the 
portfolio of large chemical companies.



Bioethanol Supply / DemandBioethanol Supply / Demand

USAUSA Mandatory: 7.5 billion gallons = 22 million tons 
protected by 54 ¢/gallon import duty on Brazilian 
ethanol. 
Mandate has been increased in the last Energy Bill to 
35 billion gallons by 2022. 
Capacity installed and under construction: 12 billi on 
gallons.

EUEU Mandatory: 5.5% by 2010 equivalent to 11 million to ns. 
New target set on January 24 by the European 
Commission to 10% by 2020.
Current installed capacity: 3 million tons.

BrazilBrazil Production: 17 million tons from sugar cane.
Brazil has 5 million hectares at sugar cane and can  
double its plantations in the near future.



European SustainabilityEuropean Sustainability

The targets of 20 million tons of The targets of 20 million tons of biofuelbiofuel for 2010 and 40 million for 2010 and 40 million 
tons for 2020 are not going to be achieved without importtons for 2020 are not going to be achieved without import .            
In fact:

� The European Community has published a study 
(http://reports.eea.europa.eu/eea_report_2006_7/en ) on the 
arable land usable for biofuels with the following r esults:

Ha Year
12,000,000 2010
16,000,000 2020
19,000,000 2030

� With a yield of biofuel of 2 t/ha in 2010 and 3 t/ha  in 2020, the 
land might be there.

� Logistics and agricultural economics will prevent t hough the 
use of part of this land demanding the import of at  least 30% of
the necessary biofuel.



BioethanolBioethanol : A Global Strategic Assessment: A Global Strategic Assessment

Prof. Ricardo HausmannProf. Ricardo Hausmann , Director of Harvard 
University’s Center for International Development, 
writes that (Financial Times, November 7, 2007):

1) In some 95 countries there are more than 700 
million hectares of good quality land which is not 
cultivated;

2) Depending on the assumption about productivity 
per hectare, today’s production of 85 million b/d of 
oil can be completely satisfied by the biofuels
produced on such land;
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BioethanolBioethanol : A Global Strategic Assessment: A Global Strategic Assessment

3) Even if partially used, this large potential biofuel
supply will cap the price of oil because its supply  is 
much more elastic than the supply of oil.

This will cause the price of oil to be set              This will cause the price of oil to be set              
at marginal cost of bioat marginal cost of bio --energy.energy.

If OPEC tries to raise prices above the price of biofue l, 
profitability will only crowd in more biofuels.

4) The countries which have the largest endowment of 
under-utilized lands are in the developing countries,  
especially Latin America and Africa.                       
Bioenergy will make the needed infrastructure 
investments socially profitable creating a possible 
stepping stone into other industries.



LifeLife --Cycle Fossil Energy Use: Cycle Fossil Energy Use: 
Corn Grain EthanolCorn Grain Ethanol
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Most recent studies show positive net energy Most recent studies show positive net energy 
balance for corn ethanolbalance for corn ethanol



Use of renewable process fuels improves net Use of renewable process fuels improves net 
energy balance significantly for corn ethanolenergy balance significantly for corn ethanol
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Improved technology and plant design have Improved technology and plant design have 
reduced energy use and operating costs in reduced energy use and operating costs in 
corn ethanol plantscorn ethanol plants

Data for new ethanol plants is from Mueller and Cuttica (2006)
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Large avoidance of GHG Emissions by Corn Large avoidance of GHG Emissions by Corn 
Ethanol with Use of Renewable Process FuelsEthanol with Use of Renewable Process Fuels
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From corn to sugar cane to cellulosic biomass, From corn to sugar cane to cellulosic biomass, 
GHG emissions avoidance are increasedGHG emissions avoidance are increased
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WTP GHG results show that oil sands WTP GHG results show that oil sands 
operations are carbonoperations are carbon --intensiveintensive
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BioethanolBioethanol : Second Generation: Second Generation

It is clear that the target is:

� A cellulosic ethanolcellulosic ethanol competitive with fossil fuels…

� …produced by a relatively cheap biomassrelatively cheap biomass …

� …which can be intensively grownintensively grown …

� …on less available landless available land …

� …using less waterless water and less fertilizersless fertilizers !



LignoLigno --Cellulosic Ethanol: Cellulosic Ethanol: 
EU and Italian OverviewEU and Italian Overview
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LignoLigno --Cellulosic Ethanol: Cellulosic Ethanol: 
EU and Italian OverviewEU and Italian Overview
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LignoLigno --Cellulosic Ethanol: Cellulosic Ethanol: 
EU and Italian OverviewEU and Italian Overview
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BioethanolBioethanol : Second Generation: Second Generation

M&G believes that the objective is at reach.

A biomass that                                      
yields 60 dry tons/ha vs. 12 for corn

with only 50 unitN 2/ha vs. 170 for corn and            
no irrigation requirement vs. 3500 m 3/ha of corn

M&G has launched the PRO.E.SA. project to achieve 
this goal within 2012.



BioethanolBioethanol : Conclusions: Conclusions

� M&G has the only corn based 200 kt ethanol plant 
under construction in Italy with start-up expected for 
Q3 2009.

� M&G has started a € 120 million R&D program to 
identify the optimal biomass and the most competitive 
hydrolysis process for second generation EtOH.

� M&G expects to have a proven 20,000 t/y semi-
industrial plant by 2011

and

� Convert the corn ethanol to cellulosic by 2012
reducing the necessary hectares to supply the plant  
from 65,000 to <10,000.



Thank you!Thank you!


