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OECD Jet Fuel Demand
12 Month Moving Average vs Year over Year % Change
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Source: EIG Jet Fuel Intelligence
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Source: Commercial Aviation Alternative Fuels Initiative (CAAFI)

Aviation Biofuels 3




EEE
zl

nergy
telligence

CAAFI - Who We Are

14 Aircraft,
engine,
subsystem

21 Airlines, Exec
Jets, Military,
airport orgs.

8 Universities,

FAA Center of

OEM’s
Federal Aviation

Administration

Aerospace ./ 17 governmen
Industries agencies / lab
Association ‘

Air Transport
Airports Council Association
International —

North America

15 Think Tanks,
Consultant

Source: Commercial Aviation Alternative Fuels Initiative (CAAFI)

4 Oil service
providers

3 International
Finance

45 fuel
producers
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Sustainable Fuel Dynamic Economic Need
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Source: Commercial Aviation Alternative Fuels Initiative (CAAFI)
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Sustainable Fuel Dynamic Environment Need

Data for 50 Largest U.S.
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Source: Commercial Aviation Alternative Fuels Initiative (CAAFI)
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Plant sources remove CO, from the atmosphere

Petroleum releases CO, that
has been locked underground

" NocCoO,
removed

Petroleum-based fuel

Source: Boeing

Plant feedstocks re-absorb CO,
emissions as they grow

Co,
removed
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Plant-based fuel
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Palm Oils to HRJ Fuel (LUC P3)
Soy Oil to HRJ Fuel (LUC S3)
Soy Qil to HRJ Fuel (LUC 52)

Coal to F-T Fuel (w/o CCS)

Palm Oils to HRJ Fuel (LUC P2)

0Qil Shale to Jet Fuel

Oil Sands to Jet Fuel

Natural Gas to F-T Fuel

Soy Oil to HRJ Fuel (LUC 51)
Coal to F-T Fuel (w/ CCS)
Crude to ULS Jet Fuel

Crude to Conventional Jet Fuel
Coal and Biomass to F-T Jet Fuel
Algae Qil to HRJ Fuel
Salicornia to SPK Fuel (LUC HO)
Jatropha to HRJ Fuel

Palm Oils to HRJ Fuel (LUC P1)
Soy Qil to HRJ Fuel (LUC 50)
Palm Oils to HRJ Fuel (LUC PO)
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Source: Commercial Aviation Alternative Fuels Initiative (CAAFI)
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Jet Fuel Bio-Feedstock / Process Options
HRJ Hydrotreated Renewable Jet

FT Fischer Tropsch Process

Biomass FRJ Fermentation Renewable Jet
PRJ Pyrolysis Renewable Jet
I |
Bio - Qil Extraction Hydrolym:a . Gasification
Fermentation
FRJ

L 4

Ligno-cellulosic Pyrolysis / _

Bio-Conversion Liquifaction

| PRJ | |
Esterification Hydrotreatment Methanol Fischer Tropsch
il Synthesis Process
Ethanol /
C2+ Alcohols Shift Reaction
N ! )

2nd Gen.
FAME HRJ SynJ Biofuels

SynJet }elhanol |Hydrogen T SynJe

N—

Present “Drop-in” Options Examined Compliments AirBP — 4/08 Future
Fuels Conference, London, England

O by CAAFI Sponsors/Stakeholders for
carbon positive Aviation Fuels (framework only)

Source: Commercial Aviation Alternative Fuels Initiative (CAAFI)
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Deployment — Technology’s Valley of Death

Technology
Development

No Market for Product

Cost of Plant

Volatility of World Oil Price
Difficult Al

New Integratéd Business thHig/GPsTIg:
Fit Many CorporatSRsiliiiSe

Technology
Deployment

Product Not Approved for Use

Lack of Incentives and Long Term
Contracts

Difficulty Certifying Jet Fuel

g

Source: Commercial Aviation Alternative Fuels Initiative (CAAFI)
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Sustainable aviation biofuel projects by region

Working Together MOUs
with PetroChina

Sustainable
Aviation Fuels
Northwest

Source: Boeing
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Sustainable aviation biofuel moves forward

- Focus on low lifecycle CO, plant-based fuels
« Four flight tests Feb 2008 — Jan 2009
+ Results met or exceeded expectations

- Excellent fuel properties
- Lower freeze point
— Higher thermal stability
- Higher energy content

+ Test results released — fuels approval 2011
- Harmonized sustainability criteria in work

+ Public policy development in work

« Initial production facilities in work

h also see www _safug.org

- Goal: market viability by 2015

Great progress. Superior fuel. Early in the journey.

Source: Boeing
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Striving to achieve market viability by 2015

Commercial Aviation

« 600+ million gallons/yr of bio content

» 5-10 feedstock/fuel production projects
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Fuels
Approval

Successful

approval
expected Iin
early 2011

N

flight tests with
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Feedstock
Viability

Feedstock and
sustainability
assessments

underway

o /

Airport
Infrastructure

“Drop in Fuel”
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Commercial
Production

Initial projects
announced
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Sustainable
Approach

Harmonized
sustainability
criteria and
methods
in work

Source: Boeing
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Developing a sustainable aviation fuel supply
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Source: Boeing
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Thank you for your attention.

USA & Canada

5 East 37th Street, 5th Floor
New York, NY 10016-2807
USA

Tel: 1 212 532 1112

Fax: 1212 532 4479

Europe

Interpark House

7 Down Street -3 Floor
London W1J 7AJ

UK

Tel: 44 20 7518 2200
Fax: 44 20 7518 2201

Asia-Pacific
56A Pagoda Street
059245

Singapore

Tel: 65 6538 0363
Fax: 65 6538 0368



