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Virgin Australia 
Approach  

 
•  Work with the aviation industry to encourage development of sustainable 

aviation fuel industry 
•  Engage with Governments to identify and remove impediments to 

facilitate development and uptake of sustainable aviation fuels 
•  Support research that will accelerate the commercialisation of 

competitively priced sustainable aviation fuels 
•  Support the establishment of a fuel sustainability standard tailored to our 

region’s conditions 
•  Strategically support sustainable fuel development projects that utilise 

realistic technologies fulfilling the industries requirements listed above 
and can demonstrate realistic timelines 
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Roadmap 

•  Is there enough sustainable biomass available in the region? 
 

•  Will it be economically viable to produce bio-derived jet fuels? 
•  Refining pathways 
•  Competition for biomass 

 
•  What are the challenges? 

 
•  What are the benefits? 
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Participants 

Government: 
DRET 
DCCEE 
Treasury 
NZ Govt 
NSW, SA, Qld & Vic 

Invited speakers: 
CleanStar 
Aurora 
Aquaflow 
Algae R&D Centre, Murdoch 
Roundtable on 
Sustainable Biofuels 
Algal Fuels Consortium 
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Sustainable 
Biomass Resources 

 

Feedstocks covered – 
 

•  Forest and forest residues, crop stubble, bagasse, 
tallow, oil seed crops, pongamia, algae, coppice 
eucalypts 

•  Others not suitable for Australia or not enough data 
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October 2011 

Scale of biomass resources relative  
to need 
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Scale and Type 
of Biomass 

 

The refi ning and distribution steps in the aviation fuel supply chain present their own set of challenges 

that must be overcome if bio-derived jet fuels are to be made available to the aviation industry.

Sustainable aviation fuel refi ning and distribution

There are several refi ning pathways that can be used to 
convert biomass feedstocks into jet fuel (Box 3, Figure 11), 
depending on whether feedstocks are lignocellulose or 
biologically derived oils. Lignocellulose is the stems and woody 
parts of plants or trees. Biologically derived oils come from 
animals or the seeds or other parts of plants. Urban waste 
sources can contain either types of biomass.

Refi ning pathways for lignocellulose 
Lignocellulosic sources of biomass feedstocks are generally 
lower cost (Graham et al., 2011) but also lower energy 
density9 than other biomass resources. The majority of 
available sources of biomass in Australasia are in this form 
(Figure 10). Lignocellulose can be converted to bio-derived 
fuels via several processes and most of these processes can 
produce both road and jet fuels. At present saccharifi cation 
has received the most research, development and deployment 
effort. This pathway will produce alcohols such as ethanol 
for road transport although lignocellulosic ethanol is a 
higher cost process than the more traditional biochemical 
fermentation of sugar or grain crops. Additional processes 
have been developed to produce jet fuels via the lignocellulose 
saccharifi cation pathway but these are recent developments 
and there is insuffi cient public data to assess their potential.

Another process for lignocellulose conversion is via pyrolysis 
and catalytic upgrading. The process is still in the early stages 
of development. Its major advantage is that it may be able to 
produce products at small refi ning scale that match well with 
the scale and logistics of available feedstock supplies.

The gasifi cation-Fisher-Tropsch lignocellulose refi ning 
pathway is well understood conceptually, but has only been 
demonstrated at commercial scale using fossil fuels such as 
coal and gas. A major disadvantage of such plants is their high 
capital intensity. The cost of the refi ning plant is the greatest 
contributor to delivered jet fuel costs by this pathway (Figure 
12). A key reason for the high capital costs is the diffi culty of 
matching feedstock availability to effi cient plant scale. Due to 
the density of lignocellulosic feedstocks within a reasonable 
transport distance, gasifi cation-Fisher-Tropsch plants may only 
achieve around a quarter of their most effi cient scale. As a 
consequence there is signifi cant research and development 
being undertaken to reduce gasifi cation-Fisher-Tropsch plant 
costs and demonstrate the more speculative but less capital 
intensive alternative pathways using lignocellulose feedstocks.

25

> Figure 10: Scale and type of biomass resources available 
in Australasia now and long term. Source: Graham et al., 
(2011)

Available long term

Currently available

100%

Lignocellulose
Biologically-derived oils

Total = 4.5 GL jet fuel

Total = 15.6 GL jet fuel 

67%

33%

> Figure 11: Contribution of each component to delivered 
fuel costs for two refi ning processes. Source: Graham et al., 
(2011)

Potential for sustainable aviation fuel production

9 Energy per volume of material.
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Higher aviation biomass use is driven by: 
•  The excise differences between the sectors becoming 

less over time 
•  The road sector partially electrifying over time 
•  Biofuel availability expanding 
•  The relative cost of refining jet fuels declining 
•  Use of LNG as diesel replacement in trucks 
•  Alternative low cost electricity generation technologies 

becoming available 
 

Increasing Aviation 
Biomass Use  
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•  Sustainable aviation fuels derived from biomass are a 
feasible option 

•  There is sufficient existing sustainable biomass to 
support a local bio-derived jet fuel industry 

•  The region is strongly positioned to produce 
sustainable aviation fuels 

•  There will be challenges in the scale-up of 
economically viable feedstock production  

Challenges and 
Opportunities  
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•  There will be high demand among industries for biofuels. 
•  Investment by the refining sector will be impacted by uncertainty. 
•  Aviation fuel distribution infrastructure will not require significant 

modification, however access arrangements for bio-derived jet 
fuel suppliers will need to be established 

•  A local production industry for sustainable aviation fuels will bring 
significant economic, social and environmental benefits. 

Challenges and 
Opportunities  
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Market Structure   
 
Biomass supply   
 
Refining, and certification   
 
Certification  

Actions Going 
Forward 
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•  Partnership with companies including Future Farm Industries Co-
operative Research Centre and GE 

•  Conversion of Mallee grown in WA wheat belt  to Jet Fuel via fast 
pyrolysis and upgrading  

•  Focus on supply chain costs 
•  Strong social, environmental and economic outcomes 
•  Virgin Australia providing – technical supports, facilitates industry 

linkages, sustainability framework, public relations, assistance 
with characterisation and testing of fuel 

Project 
 


