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Aviation is a Ready Made Market 
for Bio-Fuels. 

• Highly concentrated demand nodes 

• Highly concentrated users 

• Aviation has no alternative source of energy 

• Economic benefits 

• No changes needed for 
airplanes/airports/pipelines 

• Environmental benefits 
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Concentrated Demand – 85% of Fuel at 35 Largest Airports 

35 Largest U.S. Airports by CY 2008 Jet Fuel Requirements (Million Gallons) 
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Jet Fuel Distribution Infrastructure Already in Place 
Approximately 90% of Jet Fuel Uplifted at U.S. Airports Moves Via Pipeline 
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Aviation Taking Action on CO2 

• United worldwide – global sectoral approach 
• Sustainable bio-fuels a key part of the solution 
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Low Carbon Fuels 



www.airlines.org 

Low-Carbon Fuels Critical to Voluntary Environmental 
Commitments of Worldwide Aviation Industry 
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1. Improve fuel effic ienc y by 1.5% p .a . in 2009-
2020 

2. Ac hieve c a rbon-neutra l g rowth (“ CNG” ) from 
2020 

3. Reduc e sec tor emissions by 50% from 2005 to 
2050 



Airline Criteria for Alternative Fuels 

• Reliable (Must meet ASTM Fuel 
Specifications) 

• “Drop-In” Fuel 
• Cost Competitive 
• Environmentally better than conventional 

jet on an LCA basis 



Many Sustainable Biofuel Test Flights Conducted 

Feb. 2008 Virgin Atlantic 
Coconut and Babassu 

Air New Zealand 
Jatropha 

Dec . 2008 Jan. 2009 Continental 
Algae and Jatropha 

Japan Airlines 
Camelina, Jatropha, Algae 

Jan. 2009 Apr. 2010 F/ A-18 
Camelina 
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Extensive Laboratory and Ground Tests Completed  

http://www.airfinancejournal.com/docs/GE-logo(Blue-PMS7455).jpg
http://www.airfinancejournal.com/docs/GE-logo(Blue-PMS7455).jpg


United performed the first commercial flight 
using bio-fuels in the US on 10/31/2011 



Commercial Off-take 
Agreements Key to Progress 

• A4A Airlines Jointly Executed LOI’s 
 

Rentech - Fischer-Tropps  ULSD/Jet Municipal Waste 
      /Woody Bio-mass 
 
AltAir- HEFA   Jet  Camelina/Tallow 
 
Solena- Fischer-Tropps Jet  Municipal Waste 
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Commercial Off-take 
Agreements Key to Progress 
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• United Executed LOI’s 
Solazyme – HEFA  Jet  Plant Starch 
      /Sugars/Algae Oil 
 
GEVO – ATJ   Jet  Corn/Cellulose 
 
Imperium- HEFA/ATJ Jet  Seed oils/Cellulosics 
 
Fuel Supply Agreement 
 
XXXXX- HEFA  Jet  Tallow/Oil Seed 
 
       

 
 
 



www.airlines.org 

The Collective Goal is to Minimize Risk for All Involved 
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1. Construc tion – what is c ost and  time to c omplete? 

2. Tec hnology – what if the tec hnology does not work, or if it fa ils to yield  the 
promised  produc tion effic iency? 

3. Feedstock – was it ava ila b le a t any c ost, let a lone a t the p resumed  c ost? 

4. Policy – if the p rojec t’s via b ility depends on government policy/ assistanc e, 
will tha t policy remain c onstant throughout the fac ility’s ec onomic  life? 

5. Financ ia l – were the ec onomic  assumptions (e.g ., c ost of deb t and  equity, 
c ost of p roduc tion, selling  p ric e of a ll of the fuel p roduc ts) rea lized? 

6. Eng ineering – was the eng ineering and  design of the p lant a ppropria te? 

7. Management – what experienc e does management have and  what 
ha ppens if it p roves inadequate for the task? 



Airlines Programs to Mitigate Financial 
Risk While Supporting 

Commercialization 
 • Off-take agreements with multiple parties 

• Cost plus contracts with caps & floors 
• Contracts indexed to conventional fuel prices 
• Fixed price contracts with reduction for incentives 

that are then shared. 
• Warm idle option – cover debt costs, when 

feedstock costs prevent fuel from being 
competitive  

• Options to pursue other markets when feedstock 
costs make fuel too expensive relative to 
conventional 



Programs Being Employed to 
Achieve Price Targets 

• RIN’s – Renewable Identification Number 
(EPA program to incentify production of low 
carbon fuels 

• Use fuel on EC Flights 
• Off-take agreement to reduce financing costs 
• Credit Bio-fuel with the value of petroleum 

hedge 
• Utilize airline owned storage assets  to blend 

fuel 
• Increase Scale. 









Illustrative Value Chain of Stakeholders 
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