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Under the current financial constraints, compounded by jet fuel price instability and, the
importance of greenhouse gas emission reduction, a viable solution to unsustainable petroleum
based fuel is vital. The industry has turned to biofuel as a saviour.

Surely fields upon fields of rapeseed will be required, taking land vital for food crops. Historically,
this would have been the case; however rapeseed derived oil and other 1% generation biofuels have
proved not to be suitable for aviation. 2" generation biofuel does not compete with food stocks
and can be grown throughout the world. There are three principal feedstock undergoing test that
fulfill Jet A1 characteristics, these are considered by the industry to be both viable and sustainable.

A toxic seed (non food source) plant containing lipid oil, easily

Jatropha . .

grown in the southern hemisphere on non-arable land.

i A crop plant often used in field rotation with cereals, ideally

Camelina . ) .

grown in the middle latitudes.

A microscopic plant, able to be grown in the most
Al inhospitable places with no regional exclusions. Crucially, it

gae

thrives off carbon dioxide, grows at speed and produces an
estimate 15 times more oil per Sg Km than other biofuels.

To set a market presence, 68,000 sq km (size of Ireland approx.) of Algae would be needed annually
or 2.7 million sq km (10 times the size of the UK approx.) of Jatropha to produce 250 billion litres .
Once harvested, oil needs to be extracted and refined and blended using existing hydro-processing
technology, even the waste can be used for fertiliser (algae) or solid fuel (jatropha). All three
feedstock will remain prevalent allowing for diversity throughout the worlds growing regions, so
don’t expect one field of each.

‘Drop-in” describes replacing traditional fuel with either blended or 100% synthetic fuel.
Certification is to follow successful laboratory and flight tests, such as Continental Airlines using 50%
Jet Al, 47% jatropha and 3% algae on a Boeing 737 in early 2008 (). Once fuel specification bodies
such as the UK’s Defence Standards Agency are satisfied, certification can be expected, a 50/50
blend is due by 2011 and 100% ‘drop-in’ by 2013.

Should the industry commit? The UK has the highest CO, emission in Europe with a 12 month rolling
average of approximately 60.3 million tons (mt) ). On a grand scale, in 2010 the EU will produce
173mt of CO,. This is estimated to be in the region of 2% of all man-made emissions. In this context,
reduction would make a small contribution. The European Union Trading Scheme (EU ETS) a
framework of emission reduction will grant allowances to operators from 2012, forcing airlines to
pay for emissions, in the region of €15 per ton of CO,. IATA estimates this to be $1.34 bn in 2012
rising to $19.48 bn in 2030 . If airlines choose to embrace biofuel, savings of $2.06 bn could be
made in 2020 rising to $5.84 bn in 2030. This saving is reliant on bio fuel and Jet Al having

comparable prices.
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Due to lack of production data, biofuel prices are hard to predict. Solix, an algae-derived biofuel
producer cited $32.81 a gallon at present with business plans to slash prices by 90% to $1.57 a
gallon (S60-$80 barrel) over time (). As an example US car corn-ethanol production costs have
declined by 60% from $800/m> in 1980 to $300/m® in 2005 wi). In 2010 Jet Al costs $3.31 a gallon
(5139 barrel) with a predicted upward trend ). Underlying scepticism about biofuel viability
because of oil price volatility should be a balanced one, as a recent move by a core group of Air
Transport Association airlines who signed a memorandum of understanding with AltAir Fuels for 75
million gallons per year of camelina oil derived biofuel ) highlights commitment from the airlines.

Biofuel does have sustainability, allowing airlines to avoid paying carbon allowances, and will move
the industry away from petroleum dependence into a new era, only with financial commitment now
to prove and establish a viable product. Cohesion between all airlines, fuel manufactures and
governments is essential, at present polar approaches feed society doubt.
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Charles Taylor aviation (asset management) is an aviation consulting company specialising in the
management of commercial aircraft operating leases. Charles Taylor aviation (asset management) is a
Charles Taylor adjusting company. We offer technical support and management that is specifically
geared to aircraft operators, owners and financiers. Our commitment is to provide a highly flexible
service that can be individually tailored to suit your requirements. We have designed our services to
ensure your financial risk is minimised, your assets are secure and values are maintained. Charles Taylor
aviation (asset management) is able to assess all risk factors and draw the right conclusions for your
investments. Whether we are appointed to make a comprehensive inspection of an aircraft for lease
termination, prospective purchase, investment or sale, or whether we manage the aircraft you have
leased, we will adapt our approach entirely to meet your needs.

Charles Taylor aviation (asset management) Limited services comprise of the following disciplines:

= Aircraft Build and Pre-Purchase Inspections

. Technical Records Audits

= Aircraft Operating Lease Technical Management Services

= Airline Technical Audits and Risk Surveys

= Maintenance Check Technical Representation

= Repossessions, Extractions and Lease Termination Inspections

. Airline Quality and Safety Audits
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The information provided is intended to give general information about aviation topics. The information is not intended to be relied upon or to be a substitute for advice.

Accordingly, we do not accept any liability for any loss that may arise from reliance upon this information.
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