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Biofuels & Biochemicals: Scenario

� Biofuels have been presented in the last decade as 
the global solution for sustainable mobility and, at 
the same time, as the main responsible for the 
skyrocketing prices of food commodities and the 
killers of agricultural land.

� In the heated debate, we all have become familiar � In the heated debate, we all have become familiar 
with acronyms such as LCA (Life Cycle Assessment)
and ILUC (Indirect Land Use Change)*.

*ILUC (from Wikipedia): the unintended consequence of releasing more 
carbon emission due to land use change around the world induced by the 
expansion of croplands for biofuels.



Biofuels & Biochemicals: Scenario

� Brazil, strong of its good economics with sugar 
cane ethanol, has been blending alcohol at 20% in 
all its gasoline leaving to the daily market price the 
convenience of the drivers to blend more than that, 
up to 100% in the large fleet of Flexible Fuel Vehicles 
so far available ONLY in that country.so far available ONLY in that country.

The situation has changed last year and now, and for 
the next couple of years, Brazil will be forced to 
import ethanol due to the high worldwide sugar 
demand.



Biofuels & Biochemicals: Scenario

� Europe has mandated by 2020 10% blending of 
both biodiesel and bioethanol, creating de facto a 
market of 12 MMtpa of alcohol and 33 MMtpa of 
biodiesel. At the same time, stringent sustainability 
rules have been set which, by all practical purposes, 
ban first generation biofuel by 2017. Such measures ban first generation biofuel by 2017. Such measures 
proved to be hard to meet by first generation 
industry.



Biofuels & Biochemicals: Scenario

� In the USA, with RFS2, EPA has divided biofuels 
into three classes as there are no big expectations 
for import of Brazilian ethanol (Advanced Biofuels, 
which would constitute the fourth class) with 
separate mandates and incentives:
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Biofuels & Biochemicals: Rising Concerns

� The implementation of the various madates has 
developed during a period of high price volatility and 
speculation for both oil and food commodities.

� In such scenario doubts and concerns have arisen:

1. Are second generation biofuels a powerful and 
structural solution or just a part of the window structural solution or just a part of the window 
dressing?

2. Are they a solution? Are they technically viable? Or 
should we wait for the third generation of "Drop in 
Fuels"?

3. When they are finally deployed, are they really 
that environmentally sustainable?

4. Is there enough land and finance in the developed 
countries to make them happen or will they have 
to survive on subsidies?



Beta Renewables' Vision: Fundamentals

� In order to be worth the effort, the biofuels should 
justify their existence competing on the free market 
and subsidies, and mandates can be part of the 
deployment, not part of the sustainability.

� Therefore:

1. The CO sequestered per acre by the biomass used 1. The CO2 sequestered per acre by the biomass used 
to produce the biofuels is substantially more than 
the sequestration done by what was in that field 
before, once the whole Life Cycle Analysis is taken 
into consideration;

2. If compared with the price of the relevant fossil 
fuel, they are competitive at least with oil value 
higher than 60-70 US$/barrel;

3. The production of the biomass is eco-sustainable 
and convenient for the farmers.



Economical Sustainability

� Ethanol has a heat value of 70% of gasoline and 
has an Octane Number of 125 vs. 92 for gasoline.

� In order to be competitive on a free market, 
ethanol price at the pump must therefore be 
compete on the base of the calorific value. Of course, 
the higher octane is a bonus for the blender because the higher octane is a bonus for the blender because 
it allows the reformulation of the mixture with 
cheaper fossil fuel.

� A similar calculations set convenience for 
biiodiesel vs regular diesel oil.



Economical Sustainability

In this case, given a choice,

customers would buy ethanol

because it is cheaper,

NOT because it is green!NOT because it is green!



Environmental Sustainability

� The biofuel production technology must be flexible 
enough to give good yields with multiple feedstocks
and with no change of hardware and software so that 
the biomass for the plant can be chosen according to 
what the territory can produce.



Environmental Sustainability

� In temperate climate, such as continental Europe 
and the USA, where availability of water is not 
abundant and the soil has been stressed by 
aggressive fertilization campaigns, it is fundamental 
that the feedstock is chosen among biomasses that 
require very little water and basically no fertilizers.require very little water and basically no fertilizers.

� The welcomed alternative is the use of agricultural 
residues such as cob and cereal straws. We must 
keep in mind though that their density on the 
territory is low. On one hectare of land, 40mton can 
be harvested vs. only 2 mton of wheat straw. 



Conclusions

Second Generation Biofuels ARE a serious alternative 
to fossil fuel for transportation if:

� Simple sugars are made available from non-food 
biomasses at relatively low costs in all part of the 
world;

� Production processes are kept simple and assets � Production processes are kept simple and assets 
can pay back investors at prices competitive with 
regular fuels;

� Agricultural practices evolve to utilize the large 
parts of the territory in Europe and the USA that 
today DO NOT generate meaningful returns for 
farmers and that, in several areas of Africa and 
South America, DO NOT compete with food.



PROESATM in a Nutshell

� PROESATM pillars:
• Agronomy;
• Pretreatment;
• Hydrolysis + fermentation.

� Over US$ 200M investment in R&D since 2005.

� Extensive agronomic studies and supply chain � Extensive agronomic studies and supply chain 
logistics to support downstream plant development.

� A continuous 1 t/d biomass pilot facility
operational since 2009.

� A 60 MM litres demo plant under construction in 
Crescentino, Italy, with start-up in Q2 2012.



Beta Renewables' Solution Proposal

� With PROESATM technology, low cost sugars are 
finally available for ethanol, jet fuel and new diesel.

� PROESATM today will be the gate-opener for 
tomorrow's sustainable biobased chemistry.

� Technology has to adjust to environment not 
viceversa. With a biomass agnostic process, the new viceversa. With a biomass agnostic process, the new 
biorefinery will utilize in the same plant the most 
diverse biomasses that the surroundings make 
available rather than imposing a single culture for 
the whole territory.



A New Biobased Economy

Principally a feedstock, market and technology story:

� Sugar-biomass based:
• Great availability;
• Alternative sources, no need to compete with food;
• Dramatically alters decision making with regards to 

resource utilization.resource utilization.

� Biotechnology is natural technology for sugar 
modification and upgrade to bioproducts.

� Growing market for products with low carbon 
footprint. 



Biofuels & Biochemicals: The Price Factor

10 US$ 100 US$

Large gap in raw material cost justifies
R&D and technology investment

to convert biomass
into fuels and/or chemicals.

1 barrel = 165 liters



Biofuels & Biochemicals: The Future NOW

Cellulose and 
hemicellulose 

sugars

Fuels

Chemicals

Lignin

Ashes

Aromatic 
chemicals

Salts



A Sustainable Path

� With PROESATM and similar technologies, the 
production of biofuels and biochemicals will be fed all 
over the world only by lands that are otherwise lost 
to food and food agriculture.

� Such technologies reopen large spaces in Africa, 
Asia and Europe that were considered helpless for Asia and Europe that were considered helpless for 
biomass growth.


