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Definitions & Cautionary Note

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate entities. In this presentation “Shell”, “Shell group” and 
“Royal Dutch Shell” are sometimes used for convenience where references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the 
words “we”, “us” and “our” are also used to refer to subsidiaries in general or to those who work for them. These expressions are also used where no 
useful purpose is served by identifying the particular company or companies. ‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as used in this 
presentation refer to companies in which Royal Dutch Shell either directly or indirectly has control, by having either a majority of the voting rights or the 
right to exercise a controlling influence. The companies in which Shell has significant influence but not control are referred to as “associated companies” or 
“associates” and companies in which Shell has joint control are referred to as “jointly controlled entities”. In this presentation, associates and jointly 
controlled entities are also referred to as “equity-accounted investments”. The term “Shell interest” is used for convenience to indicate the direct and/or 
indirect (for example, through our 34% shareholding in Woodside Petroleum Ltd.) ownership interest held by Shell in a venture, partnership or company, 
after exclusion of all third-party interest. 

This presentation contains forward-looking statements concerning the financial condition, results of operations and businesses of Royal Dutch Shell. All 
statements other than statements of historical fact are, or may be deemed to be, forward-looking statements. Forward-looking statements are statements of 
future expectations that are based on management’s current expectations and assumptions and involve known and unknown risks and uncertainties that 
could cause actual results, performance or events to differ materially from those expressed or implied in these statements. Forward-looking statements 
include, among other things, statements concerning the potential exposure of Royal Dutch Shell to market risks and statements expressing management’s 
expectations, beliefs, estimates, forecasts, projections and assumptions. These forward-looking statements are identified by their use of terms and phrases 
such as ‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, ‘‘expect’’, ‘‘intend’’, ‘‘may’’, ‘‘plan’’, ‘‘objectives’’, ‘‘outlook’’, ‘‘probably’’, ‘‘project’’, ‘‘will’’, 
‘‘seek’’, ‘‘target’’, ‘‘risks’’, ‘‘goals’’, ‘‘should’’ and similar terms and phrases. There are a number of factors that could affect the future operations of Royal 
Dutch Shell and could cause those results to differ materially from those expressed in the forward-looking statements included in this presentation, including 
(without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for the Shell’s products; (c) currency fluctuations; (d) drilling 
and production results; (e) reserve estimates; (f) loss of market share and industry competition; (g) environmental and physical risks; (h) risks associated with 
the identification of suitable potential acquisition properties and targets, and successful negotiation and completion of such transactions; (i) the risk of doing 
business in developing countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory developments including regulatory 
measures addressing climate change; (k) economic and financial market conditions in various countries and regions; (l) political risks, including the risks of 
expropriation and renegotiation of the terms of contracts with governmental entities, delays or advancements in the approval of projects and delays in the 
reimbursement for shared costs; and (m) changes in trading conditions. All forward-looking statements contained in this presentation are expressly 
qualified in their entirety by the cautionary statements contained or referred to in this section. Readers should not place undue reliance on forward-looking 
statements. Additional factors that may affect future results are contained in Royal Dutch Shell’s 20-F for the year ended 31 December, 2011 (available at 
www.shell.com/investor and www.sec.gov ). These factors also should be considered by the reader.  Each forward-looking statement speaks only as of the 
date of this presentation, 8 October 2012. These factors also should be considered by the reader.  Each forward-looking statement speaks only as of the 
date of this presentation, October 8, 2012. Neither Royal Dutch Shell nor any of its subsidiaries undertake any obligation to publicly update or revise any 
forward-looking statement as a result of new information, future events or other information. In light of these risks, results could differ materially from those 
stated, implied or inferred from the forward-looking statements contained in this presentation.

The United States Securities and Exchange Commission (SEC) permits oil and gas companies, in their filings with the SEC, to disclose only proved reserves 
that a company has demonstrated by actual production or conclusive formation tests to be economically and legally producible under existing economic 
and operating conditions.  We may have used certain terms in this presentation that SEC's guidelines strictly prohibit us from including in filings with the 
SEC.  U.S. Investors are urged to consider closely the disclosure in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov. You can 
also obtain these forms from the SEC by calling 1-800-SEC-0330.

http://www.shell.com/investor
http://www.sec.gov/
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Outline

Jet fuel approvals

Pathways & processes for Jet fuels

First approvals

Options in the pipeline

Challenges

Time to market

CAAFI R&D prioritisation
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ASTM D4054 approach to approval via ASTM D7566

Test programme is a four-tier, gated process – developed with Fischer 
Tropsch (FT)  fuels following approach used for UK MoD Coal to 
Liquids approvals

Final Research report – approved by Original Equipment 
Manufacturers (OEMs) - is basis for approval via new ASTM D7566 
annex and then into standard Jet A/Jet A-1 specifications.

1 •Specification “Table 1”

2 •Fitness for Purpose tests

3 •Component & rig testing

4 •Engine testing

Maintain 
dialogue 
with OEMs, 
to check 
which tests 
are needed
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First approvals - FT Synthetic Paraffinic kerosines (SPKs)

Used with permission of Mark Rumizen FAA

HEFA = 

Hydroprocessed 

esters & fatty 

acids
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HEFAs approved now other pathways being examined

Used with permission of Mark Rumizen FAA
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Raw
Natural
Gas* Fischer Tropsch

Synthesis
Products
Work-upCO + 2H2 -CH2 -

CH4 Syngas
Manufacturing

Syngas
ManufacturingO2

Gas
Processing

Syngas

Hydrogen Carbon 
monoxide+ WaterFischer-Tropsch distillates +Methane Oxygen+

Catalyst

Conversion of natural gas to clean, high 
quality liquid products, 

using proven technology and >10 years 
commercial experienceCondensate

LPG

Ethane GTL Naphtha
GTL Kerosene

GTL NP
GTL Base Oils

Gas To Liquids – Process and Products (Pearl)

GTL Gasoil

120,000 bpd 140,000 bpd
*Shell uses NG but process is based 
on clean methane
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Synthetic kerosine containing aromatics (SKA), e.g. Sasol, Rentech

Alcohol to Jet (ATJ), e.g. Gevo, Byogy, Navy/Cobalt, 
Swedish/Lanzatech, Logos Technologies

ATJ-SPK and ATJ-SKA (with aromatics) pathways

Hydrotreated Depolymerised Cellulosic Jet (HDCJ) task force, e.g. 
Petrotech/Kior

“Direct Sugar to Hydrocarbon” (DSHC), e.g. Amyris

Aqueous phase reforming (APR), e.g. Virent

Catalytic hydrothermolysis process, e.g. ARA (+Chevron Lummus)

Co-processing with traditional crudes (Jim Kinder, Boeing) – Veg oils 
or Pyrolysis oils (coal, biomass)

SWIFT                     

ASTM J06 Emerging Fuels Task Forces – Routes in 
approval process or Emerging
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Alcohol to Jet (ATJ) options include SPK products

Used with permission of  Glenn Johnston, Gevo
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Routes can produce wide type and C number products

ARA’s process

Used with permission of Ed Coppola, ARA
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Or essentially single chemistry products

Used with permission of Fernando Garcia, Amyris
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Virent’s BioForming Concept

Biobased feedstocks to direct replacement products

Corn

HDO/APR

Modified
ZSM-5

Condensation 
+ 

Hydrotreating

Aromatics
Gasoline

Jet Fuel 
Diesel

Biomass

Sugar Cane

Corn

Reformate

Optionality for Jet Fuel

“SAK”

Distillate

“SK”

HDO/APR = Hydrodeoxygenation /Aqueous phase reforming
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Timescales – to build and make an impact
$ - Feedstocks and/or Production plants
Quality Assurance

Challenges – Technical and Economic
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Laboratory
Amsterdam
grams/d

Pilot plant
Amsterdam

3 bbl/d

Bintulu Malaysia
current capacity
14,700 bbl/d

Pearl GTL Qatar
140,000 bbl/d

1973

1983

1993

Shell’s 35+ Years of Development of GTL products

Today

~3,500 Patents in GTL
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Pearl Gas to Liquids Project

• The largest energy project ever launched within the borders of Qatar.

• Will convert 1.6 bcf of gas into 140kb/d of GTL products and 120kboe/d of upstream 

products

• Shell’s largest single investment ($18-$19bln) but still within budget set in 2006.

• Size of Hyde Park and Kensington Gardens. Enough steel to build over 40 Eiffel towers.

• Enough concrete for 8 Wembley Stadiums (Two Burj Khalifas).

• Largest Oxygen plant ever built (28, 800t/d).

• Largest Process Water with zero discharge (45,000m3/d)

• Largest Quality lubricants plant in the world. (> 1 mpta  Group III )
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Bio-jet technically feasible... World-scale production some 
way away

Technology

Numerous Bio-jet 
technology 
pathways proven

Test flights 
undertaken

Fischer- Tropsch  
fuel blend & HEFA 
both approved at 
50% blends

Feedstock

Availability

Cost

Sustainability

Low CO2

Production

CAPEX intensity

Production yields

Commercial Scale

IATAs 6% target by 
2020 would require 
~ 60 world scale 
plants (WSPs)

Currently no WSPs 
planned

Smaller scale 
production could start 
to emerge soon
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HEFAs are a possible solution for the near term…

Competition with 
biodiesel mandates 

Lower yields for jet cut 
vs diesel

Higher cost and limited 
supply (only 2m tonnes 
in production)

Sustainability concerns 
(land use change) and 
limited (RSPO, ISCC) 
supply available

But, they are not a cheap source of energy and limited by supply constraints
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CAAFI White Papers – R&D topics under discussion

Alternative methods of CO2

capture

Alternative methods of 
conversion of CO2 to fuels

Fuel specifications & testing

Bringing down fuel costs (Dept 
of Energy effort)

HEFA Feedstock costs

Efficient conversion of waste to 
advanced alternative fuels

Diversity-focused biofuel 
feedstock production

Relative economics of alternative 
jet fuel compared to other fuels

These topics are due to be discussed and prioritised at the CAAFI R&D 
meeting to be held 28-29 November in Arlington, Virginia, USA.  

Registration details:

http://events.r20.constantcontact.com/register/event?oeidk=a07e65v0jn
a3a889077&llr=5v98t9bab

http://events.r20.constantcontact.com/register/event?oeidk=a07e65v0jna3a889077&llr=5v98t9bab
http://events.r20.constantcontact.com/register/event?oeidk=a07e65v0jna3a889077&llr=5v98t9bab


19October 2012

Shell is committed to ensuring sustainability

Biofuels supply chain is complex 

Sustainability must be traceable and auditable

Must ensure product quality
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Q&A
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