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Aviation 2% of man-made CO2 emissions 

3% of global greenhouse gas emissions 

Set to triple by 2050 if no action taken 



Aviation faces an emissions challenge 
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Facing strong criticism 



… but our track record is strong 
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Commitment on climate change 

Geneva, 2008 



Global industry targets 

2010 2020 2050 
1.5% p/a fuel 

efficiency 

Working 

towards CNG 

CNG from 2020 

Implementation of 

global sectoral 

approach 

50% reduction in 

net CO2 

emissions over 

2005 levels 

• Goals are at the global level – not States or operators 

• Goals do not mean slowing down the growth of aviation 



Emissions reduction roadmap  
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Sustainable Biofuels for aviation? 

• A long way in a few years… 

• From ‘no way’ to ‘dream’ to 
reality 

• Low carbon 

• Could reduce aviation 
emissions up to 80%+ 

• Diversified supply 

• Moving away from one fuel 
source 

• No changes in engines and 
airplanes 

• Drop-in fuels 



Aviation biofuel requirements 

• Drop-in 

– Can be blended with existing jet fuel 

– No adaptation of aircraft / engines 

– No parallel infrastructure  prohibitive costs 

• Technical 

– Low freeze point, high energy density, flash point and heat content 

– Thermal stability and good fluidity performance at low temperatures 

– Automotive bioethanol and biodiesel not suitable 

• Sustainability 

– Globally harmonised criteria needed 

• Economic viability 

– Bridge the cost gap with Jet A-1 

– Compare with subsidised land transport biofuels 



Oil and carbon price 



Lifecycle Emissions 

Source: ATAG Beginners Guide to Aviation Biofuels 

At each stage in the distribution chain, carbon 

dioxide is emitted through energy use by 

extraction, transport, etc 

Carbon dioxide emitted will be reabsorbed as 

the next generation of feedstock is grown 



Sustainability requirements 

Land  use 

Food security 

Water and air 

quality 

Soil and 

biodiversity 

AVIATION BIOFUELS 

Societal development 



Biomass competition among industries 

Aviation Trucks            

Cars Polymers Lubrificants 

Fine 

chemistry 
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Biofuels Approval Process – ASTM D 4054 
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Biofuel evaluation flights 

Carrier Aircraft Partners Date Biofuel Blend 

B747-400 Boeing, GE Aviation 23 Feb 2008 Coconut & 
Babassu FAME 

20% one engine 

B747-400 Boeing, 
Rolls-Royce  

30 Dec 2008 Jatropha HRJ 50% one engine 

B737-800 Boeing, 
GE Aviation, 
CFM, Honeywell UOP 

7 Jan 2009 Algae and 
Jatropha HRJ 

50% one engine 

 

B747-300 Boeing, 
Pratt & Whitney, 
Honeywell UOP 

30 Jan 2009 Camelina, 
Jatropha, and 
Algae HRJ 

50% one engine 

 

B747-400 GE, Honeywell UOP 

 

23 Nov 2009 Camelina HRJ 50% one engine 

 

A320 Airbus, CFM 22 Nov 2010 

 

Jatropha HRJ 50% one engine 

A320 CFM, Safran, EADS,  

Airbus, Honeywell, ASA 

1 April 2011 Jatropha HRJ 27% one engine 



Where we are? 

HEFA - Hydroprocessed 

Esters and Fatty Acids 

Two new task forces: 

- Alcohol to jet (ATJ) 

- Direct Sugar to HC (DSHC)   

 

http://www.google.com.br/imgres?imgurl=http://3.bp.blogspot.com/-2LBvpX1Nh5A/TaD2zjGKfqI/AAAAAAAAAZs/xoVSzEew3iM/s1600/astm_international.jpg&imgrefurl=http://heckerjf.blogspot.com/2011/04/best-selling-top-selling-astm-standards.html&usg=__FZfSwiSV9_Ucpv0SkCDtHqKln9A=&h=411&w=383&sz=79&hl=pt-BR&start=1&sig2=qBUmpNNdnsmH7V47cAWB-A&zoom=1&itbs=1&tbnid=tmbqaFeZtXO_5M:&tbnh=125&tbnw=116&prev=/search%3Fq%3Dastm%26hl%3Dpt-BR%26sa%3DX%26biw%3D1346%26bih%3D610%26tbm%3Disch%26prmd%3Divns&ei=8EksTsOSCZGx0AH-pK3kDg
http://www.google.com.br/imgres?imgurl=http://www.euroheat.co.uk/images/product_images/Logo_Fuels/Orginal_Size/wood-chip-300x300px.jpg&imgrefurl=http://www.euroheat.co.uk/WoodChipsfuel.php&usg=__IckCgr65UyAq7B5dV7E2QOHIrGA=&h=300&w=300&sz=40&hl=pt-BR&start=6&zoom=1&itbs=1&tbnid=JQ-vrQdvcDr89M:&tbnh=116&tbnw=116&prev=/search%3Fq%3Dwood%2Bchip%26hl%3Dpt-BR%26sa%3DX%26biw%3D1346%26bih%3D610%26tbm%3Disch%26prmd%3Divns&ei=j5guTvyKENStgQer7oV4


HEFA - Post Approval flights 



Where we are? 

HEFA - Hydroprocessed 

Esters and Fatty Acids 

Two new task forces: 

- Alcohol to Jet (ATJ) 

- Direct Sugar to HC (DSHC)   
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Alcohol to Jet process (ATJ) 



Direct Sugar to Hydrocarbon process (DSHC) 



General Overview 



Pioneers... 

 

1984 – Bandeirante (FAB) 

Experimental Flight  - S.J.Campos e Brasília 

2004 - Ipanema 

Combustível: 100% etanol 



BIOMASS 

PRODUCTION 

HARVEST AND 

TRANSPORTATION 

Act as the integrator of the sustainability analysis. 
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Amyris Renewable Jetfuel 

  FRJ Requirements: 

  Meet the international standards  

  Sustainability → Favorable carbon life cycle  

  Meet the distribution chain requirements 

  Drop-in → up to 50% blended 

AMYRIS 

ENGINEERED YEAST SUGAR CANE 

FERMENTATION 

PLANT 



Fermented Renewable Jet Fuel Evaluation 





Brazilian Alliance for Aviation Biofuels 

Launched in São Paulo: May, 2010 

 

Formed by: 
 Airlines 

 Biofuel researchers 

 Biomass producers 

 Manufacturers 

 

Objectives:  
 Support aviation industry commitment to 

act on climate change 

 Foster the development of sustainable 
biofuels 

 Support the production scaling up 



Conclusions 

a) Proven technical feasibility of using alternative drop-in fuels – 

It works! 

b) Encourage certification of new drop-in fuels 

c) Foster the utilization of different feedstock and production 

processes 

d) Support harmonization of alternative aviation fuel 

sustainability standards 

e) Encourage governments to establish public policies 

32 



THANK YOU 


