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BioEnergy Markets: My Message Today

• In a green economy
– market size and market values are directly 

related to specific feedstocks and 
agronomic production methods

• Decades of agricultural and engineering 
research make possible today agricultural 
and crop processing productivity never 
before possible.
– Diversity is key.  Ethanol and power are 

starter products.  True productively lies in 
energy, food and biomaterials produced in 
an integrated biorefinery from a range of 
feedstocks

– These productivity increases will allow 
profitable agricultural operations at a scale 
much smaller than possible previously

• Lots of room for improvement but its time 
to implement the advances we have.  
– Integration and technology consolidation is 

the key to help resolve the energy, food and 
supply chain issues being faced by 
communities across the globe

Hawai`i is Dependent on Oil

Economic Impact:

• Hawaii imported 17m barrels of oil in the first half of 2008 to feed our 
power and transport sectors

• In doing so, we sent more that $1.7 billion out of HI – that’s more than 
$6,500 leaving our state every minute ($9.4 million per day)

• US oil consumption is more 
than 20mbd

• Of all US states, Hawaii is the 
most dependent on and 
vulnerable to oil imports

• 95% of energy consumption in 
HI is from imported fossil fuels
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Amplified American Ethanol Mandates

• 2007 – Senate passes a 36 billion 
gallon ethanol mandate by 2022
– 7x current US volumes
– 3x current global production

• Also sets a national ethanol quality 
standard to address CO2 mitigation
– Pooled ethanol use required to emit 

20% less CO2 emissions compared 
to gasoline

• Current corn ethanol provides 
minimal  CO2 mitigation relative 
to gasoline*

• Cellulosic and sugar cane based 
ethanol reduce CO2 emissions 
relative to gasoline by over 80%

US Democratic Senate Website:
Senate Passes Landmark Energy 

Legislation 
June 26, 2007 
Ramp up biofuels production 
and infrastructure. H.R. 6
sets annual requirements for 
the amount of renewable fuels 
used in motor vehicles and for 
other purposes. The expanded 
renewable fuels standard (RFS) 
requires 8.5 billion gallons of 
renewable fuels in 2008 and 
progressively increases to a 
36 billion gallon requirement 
by 2022. Biofuels will be 
required to emit 20 percent 
fewer lifecycle carbon 
emissions compared to 
gasoline , and the bill includes 
protections to ensure that 
increased use of biofuels will 
not harm our air or water 
quality.

*Farrell et al, Science 311, 506 (2006) 

Sugarcane and Sorghum Ethanol have Greater 
Sustainability Profiles than do other Sources of Ethanol

Net Energy Value 
(total energy out/petrocarbon energy necessary to produce the 
product)

Corn ethanol = 1.3 (petrocarbon equal to gasoline)

Brazilian ethanol = 8 (80% reduction in petrocarbon relative to 
gasoline)

Advanced cane agronomic practices = 14 (95% reduction 
in petrocarbon relative to gasoline)
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Vision: Integrated Biorefinery

Integrating new technologies, new processes and novel feedstocks to 
produce from the smallest possible footprint a range of high value 
products for the Hawai`i market 

Consolidating Technology Improves Economics of 
EtOH production from Sugarcane

• 25 million gallon target

• Assume 42 tons 
cane/acre

• EtOH and power only 
facility

• Hi-Fiber cane varieties 
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... and remarkably increases land productivity
“Back of the Envelope” Calculations
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15-25%

Lignin

Other

Hemicellulose
(Other biomass sugars, esp. 

the pentose D-xylose)

(Extractives, protein, ash, etc.)

38-50%

5-20%

23-32%

Cellulose
(Glucose)

Biomass Composition

Cellulose Ethers
$3000-5000/ton

Example of value added applications from bagasse
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Sugarcane and 
Sweet Sorghum

Fermentable 
Sugar

Bagasse Fiber

Fermentation

Gasification
Syngas & Heat Power

Liquid Fuels
(e.g Ethanol)

Algae

Jet Fuel

Animal
Feed

Photobioreactor

Separation Biomaterials

Vinasse

Anaerobic
Digestion

Fertilizer

Summary

• In a green economy good marketing will 
extend to a life cycle analysis of the entire 
production process

• Product diversity is key in communities 
where scale is limiting.  It remarkably 
impacts on economics.  “Energy” products 
need to be produced in concert with other 
aspects of the supply chain.


