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Summary

• Positive Developments

• Barrier 1 - Economics

• Barrier 2 - Competition for Food

• Barrier 3 - “Shades of Green”- Legislative 

issues

• Electric Car

• Conclusions

Why Bio-Fuel?

• Rising Fuel Price in 2006-2008

• Public Awareness of harmful effects of 

CO2 emission from use of fossil fuel 

• Implementation of Public Policies towards 

mitigation of  climate change (Green)

• CDM can positively impact the economics 

of Bio-Fuel (Financial Incentive)
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Definition

• BIO-ETHANOL - derived from fermentation of 
sugar 

1st generation - feed stock is “food”
2nd generation - feed stock is “biomass 

waste”– chemically, physically or enzymatically,  
remove fibrous structure to release "sugar" then 
ferment

• BIO-DIESEL - derived from vegetable oil such 
as Palm Oil and Jatropha Oil; which are usually 
high in acid and different in carbon length
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Barrier – Economic Consideration

• Price of Fossil Fuel is cheap and available; the 
infrastructure of modern society is based on the 
use of Fossil Fuel 

• The range of estimate for 100% conversion of 
available biomass for fuel use account for only 3 
- 5% of total demand

• Increase of cultivation of dedicated energy crop 
may have negative effects on land use 

• R&D cost for bringing experimental technology 
to full scale production

• CDM have not had it desired effects
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Barrier – Competition for Food

• Mature, Commercial and Established 
technology such as 

- 1st generation Bio-ethanol production

- Conversion of vegetable oil for Bio-diesel 
production 

use food as feed stock

Can Technology be used to substitute 
“biomass waste” for “food”?
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Enzymatic Hydrolysis
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Barrier – “what shade of green?”

• “The most commonly used Life Cycle 

Analysis indicated that bio-fuels have 

substantially lower net emissions than 

conventional petroleum-based fuel” 

However, this is full of controversies..
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Electric Cars 

• Electric cars, re-chargeable at home could 
Revolutionalize transport fuel demand

• Mature and Established technology are 
available to send electricity down National 
Grid System

• Renewable energy sources not limited to 
biomass are available

• Clean Coal Technology can improve 
efficiency by 50% for coal power stations



2/22/2009

12

Conclusion

• Direct competition for food and 
implications for land use need to be 
resolved

• Cost of production of 2nd generation bio-
fuels need to come down – means more 
R&D 

• Is there enough political will for a 
fundamental shifts to electrification of fuel 
for transport?
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