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Energy Consumption and Wealth are Linked 

5 billion low-income 

people in countries 

with rapid economic 

growth rates 
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Energy Consumption & Human Well Being are Linked: Up to a Point  

HDI includes: 

Å Life expectancy 

Å Literacy 

Å Income  



Some Basic Energy Facts  
1. Services we need from energy (current primary sources of 

these services) 

Å Heat (natural gas, coal) 

Å Light (coal, natural gas, hydro/nuclear) 

Å Mobility (petroleumð96%, ethanol)- most commerce 

2. Batteries can never provide more than about half of mobility 
needs 

3. Industrial society literally stops without liquid fuels 

4. Economic chaos results when demand exceeds supply  

5. Liquid fuels: not ñenergyò is the key national & economic 
security issue  
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IEA forecast of global all-oil 

production, mbd 

Source : IEA, The Guardian Newspaper  











Premises/Assumptions 
Å We are in a time of profound transition in how the world 

will be fueled & fedï we cannot continue along our current 

pathways, we must change 

Å Cellulosic biomass (non food plant material) is the only 

potentially renewable, low greenhouse gas feedstock for 

large scale liquid fuels to replace petroleum---we have no 

other options of which I am awareé 

Å Seek large, complementary, beneficial changes: we need 

food (feed) and fuel and sustainability and rural economic 

development 

Å This will not happen by accidentðwe must envision, 

design and then implement sustainable biofuel systems  

Å The question is then: how can we design these systems 

to achieve maximum benefits? 





Some Cellulosic Biofuel Issues  
 

Å Is it technically possible to replace (lots of) 
petroleum with cellulosic biomass? 

ï Cost of energy in biomass vs. oil 

ï Is there enough biomass to make a difference? 

ï Can we collect the biomass? 

Å Will society accept cellulosic biofuels? 

ï ñFood vs. fuelò 

ï Environmental concerns 
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Biomass is the cheapest carbon, especially in a carbon-constrained world 

Our margin for processing: here to here and beyond  

Adapted from Lynd & Wyman 

Projected cellulosic 

biomass prices 



Impact of Processing Improvements: The 

Future of Cellulosic Biomass Conversion 
Å Processing costs are key    

Å Processing costs dominated by: 
pretreatment, enzymes & 
fermentation 

Å Processing costs are 
decreasing quickly 

Å Logistics (delivered biomass 
cost) emerging as key issue 

Å Much more attractive future 
ï Domestically produced fuels 

ï Environmental improvements 

ï Economic stability/development 

Å If (all?) biofuels are not derailed 
by ñfood vs. fuelò and indirect 
land  use change 
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Adapted from J. Stoppert, 2005 




