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• 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 Report, including (without limitation): (a) price fluctuations in 
crude oil and natural gas; (b) changes in demand for the Group’s products; (c) currency fluctuations; (d) drilling and production results; (e) 
reserve estimates; (f) loss of market 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 
potential litigation and regulatory effects arising from recategorisation of reserves; (k) economic and financial market conditions in various 
countries and regions; (l) political risks, project delay or advancement, approvals and cost estimates; 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. Each forward-looking statement speaks only 
as of the date of this presentation. 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.

• IMPORTANT NOTE: Although this slide pack may contain references to projects located in countries that are subject to comprehensive United 
States economic sanctions, no “US Person” has been involved in the development of any of those projects. 

• 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 use certain terms in this presentation, such as “resources" that the 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 and disclosure in our Forms 6-K 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



Energy numbers

• Total current energy demand ~ 400 EJ (700 EJ by 2025)

• Transport ~ 70 EJ, Road ~ 60 EJ, Aviation ~ 10 EJ

• Aviation predicted to double in next 20-30 years

• Developing world biomass (cooking/fuel) ~ 45 EJ

• Developed world biomass production ~ 7 EJ

• Current transport biofuels production ~ 0.7 EJ (mainly ethanol)

Can’t we recycle?

• It is estimated that there is only 30EJ of waste material globally, with a 
50% conversion this gives only 15EJ of potential energy.

We need to both grow energy crops and diversify supply.



In Aviation fuel options are limited 
– not much scope for special fuels

• Long lifetime and high capital cost of aircraft – kerosine is 
preferred jet fuel for next 30 years

• Focus on safety means lead times for fuel or additive 
development are long (~10 years)

• Airlines don’t like aircraft that need special fuel

• Little incentive for OEMs to develop aircraft/engines running 
on a special high performance or alternative fuel

• Local alternative fuel solutions common in ground 
transportation fuels only applicable to General Aviation

• Hydrogen would need completely new aircraft and 
infrastructure

Current wisdom says

Any new or alternative aviation fuel 

for th
e short to

 medium term 

must be a drop-in replacement



Currently, the main drivers for alternative fuels 
are CO2 reduction and diversifying supply 

• CO2 
reduction

• Diversifying 
supply

Better efficiency

Kero from bio source

Higher engine temps

Better energy density

Kero from natural gas

Kero from coal



The Fischer-Tropsch process offers great 
opportunity for diversifying supply 

• CO2 
reduction

• Diversifying 
supply

Better efficiency

Kero from bio source

Higher engine temps

Better energy density

Kero from natural gas

Kero from coal

GTL, CTL, GTL

GTL, CTL, GTL

BTL



What is XTL?

Anything-to-Liquids (XTL) is a process that converts carbon & energy 
containing feedstock to ultra-clean fuels and speciality products via the 

Fischer-Tropsch synthesis process

air
separation

air
separation

syngas
manufacture

syngas
manufacture

CO + 2H2
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natural gas,
coal, biomass,
waste…

synthesis gas

Fischer-Tropsch
synthesis
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refinery/chemical 
products: eg
• LPG
• naphtha
• kero
• gasoil
• base oils
• chemicals
• wax

hydro-
processing

& separation

hydro-
processing

& separation

finished 
XTL products

O2oxygen

Kero is same regardless of feedstock and has no 
memory of where the carbon/hydrogen came from

cleaning &
conditioning

Long chain 
paraffins
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Better thermal stability - hotter engines
Zero aromatics  - reduced soot emissions
Low luminosity flame  - longer engine life
Zero sulphur - engine life, emissions

Synthetic kerosine is great turbine fuel



The US Military are are very keen on synthetics

• Performance benefits in military 
jet engines

• Less engine smoke (smoking 
affects your stealth)

• Less dependence on imported 
oil (big Government push)

• Good diesel fuel (single 
battlefield fuel)

• Suitable for fuel cells

• Based on coal (Appalachians 
don’t have hurricanes)



Fuel Composition
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First Civil Aircraft Flight on GTL First Civil Aircraft Flight on GTL 
Feb. 1Feb. 1stst, 2008, 2008

• Shell, Airbus and Rolls-Royce Partnership

• GTL Jet Fuel supplied by Shell:

– GTL Jet Fuel blended with conventional kerosene at Shell Technology 
Centre in Thornton, UK in January 2008

• Slightly less than 50% GTL for this first test to stay within  conventional 
jet fuel properties (Defstan 91-91 except for density) 

– GTL Jet Fuel blend delivered to Airbus UK Filton facility

• Airbus and Rolls-Royce acceptance end January 2008

• A380 MSN 004 Test Aircraft

– powered with 4 Rolls-Royce Trent900 engines
– Engine 1 to be test engine
– 11 Tons of GTL blend in Engine 1 feed tank
– Engine 1 feed tank fuel system also on test



A380 MSN 004 Feb. 1A380 MSN 004 Feb. 1stst, 2008 Flight, 2008 Flight

• First commercial aircraft flight with GTL Jet Fuel
• 3-hour Test Flight from Filton, UK to Toulouse, Fra nce

– Check aircraft Fuel System indications on ground
– Take-off from Filton, UK, Engines at max power
– Check engines parameters at different flight levels
– Check aircraft Fuel System indications in flight
– Engine transients at maximum altitude
– Check Engine 1 relight characteristics at high altitude
– Check Engine 1 relight characteristics at intermediate altitude
– Engine transients in descent
– Check engine parameters in holding conditions
– Landing in Toulouse, France

• Flight conducted without any incident and fuel perf ormed totally
normally

• Data useful as a stepping stone to other future fue ls such as BTL 
and potentially HT Vegetable oils.



Current position with synthetics

• SASOL CTL paraffinic kero approved up to 50% dilution 
in conventional kero (at JNB)

• SASOL going for approval of 100% fully synthetic kero 
using synthetic aromatics from same process

• Likely that specifications will allow FT paraffinic kerosines 
up to a similar 50% by end 2008 provided certain 
conditions are met.

• Low volumes will mean 50% approval adequate for 
short/medium term 

• Certification activity being lead by US FAA CAAFI group



CO2 Impact of FT Pathways

Source: CONCAWE Report 2002.



Better thermal stability – hotter, more efficient engines
Zero aromatics – reduced soot emissions
Low luminosity flame – longer engine life
New molecules – Improved supply
Renewable – Reduced CO2 footprint

BUT IS THIS THE WAY TO BIOJET ?

Very high cost of production plants
Availability of biomass ?
Cost of transport of biomass

BTL kero – one route to green skies?



Better thermal stability – hotter engines
Zero aromatics – reduced soot emissions
Low luminosity flame – longer engine life
New molecules – Improved supply
Renewable – Reduced CO2 footprint

BUT IS THIS THE WAY TO BIOJET ?

Very high cost of production plants
Availability of biomass ?
Cost of transport of biomassWORLD’S FIRST BTL PLANT 

(Shell/C
horen) W

ILL START UP 2008/9

BTL kero
Probably the first route to greener skies



BTL does the same, but with low CO 2

Can aviation have access to the molecules?

Possibly, but Jet has to compete



The Future

Lower Energy Routes



Producing a quick bio -jet is difficult because 
1st generation biofuels aren’t suitable for 

aviation

• Oxygen content gives weight 
penalty with no benefit

• FAME characteristics depend on 
original vegetable oil – certification 
is more complicated

• Significant engine and airframe 
issues – eg thermal stability and 
freeze point (+ corrosion for 
alcohols)

• May have applicability in bespoke 
local solutions, especially for piston 
engines eg ethanol in crop dusters 
in Brazil
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… the numbers say it all …



Lots of options for Biomass – no clear frontrunner
- but best avoid competition with food

• Plant Biomass comes in 5 basic forms:

1. Lignocellulose (wood, wastes, switch 
grass)

2. Starches

3. Vegetable Oils (soya, palm, jatropha, 
babacu)

4. Terpenes (Rubber, Euphorbia)

5. Algae

• With the exception of algae, the raw product 
costs increase and productivity reduces 
down this list but processing costs generally 
decrease.



Bio Oils
•Thermo-chemical treatment of biomass 
can produce liquids as well as gas.

– Short residence times and fast 
heating rates produce liquids.

•Bio oils are a mixture that can contain 
more than 400 different compounds, both 
organic and inorganic, and must be up-
graded for transport fuels.

•Hydrotreating is possible, but has only 
been done on lab scale.

•Zeolite upgrading proves to produce a lot 
of catalyst coking (30-40% wt of the bio 
oil).

– Bio oil composition has a significant 
effect on reactivity. 

•More work is needed. 



Natural Oils
•All need pre-treatment before use as 
transport fuels. 

•Transesterification is used to produce 
FAME for bio-diesel and glycerol.

•To remove oxygen hydrotreating or 
catalytic upgrading is needed. 

HOWEVER

• Most Trigyceride-producing plants 
have carbon numbers ranging from 
C14 – C20, making them more a 
diesel fraction.

• These include corn, cotton seed, 
olive, palm, peanut, rapeseed, soy, 
sunflower, tallow (animal) etc.



HYDROTREATING VEGETABLE OIL
A better option for aviation than FAME

• Uses conventional type hydrotreating 
technology

• Removes oxygen, hence good energy 
density

• Kerosine produced is very similar to similar 
to GTL kero (low S, low aromatics)

• Process is cheaper than BTL but 
conventional feedstock more expensive 

• Need to find suitable carbon chain length 
oils

• Principal issue for aviation is the availability 
and cost of a suitable vegetable oil – are 
algae the answer ?



Availability of Crops / Bio Feed
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Impact of legislation

• “No single pathway offers a short-term route to high volumes of low 
carbon fuel” (Concawe Report).

• Contributions from a number of technologies is needed giving a wider 
variety of fuels, meaning niche applications need to be considered.

Change in traditional bio feed costs
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Overall GHG impact of bio-jet options

Various sources.

Percentage WTW CO2 Impact Compared to Crude-
Derived Middle Distillate
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Energy production and available land
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Algae – The Panacea?

... not so fast …

• High cost of CO2 to feed if high 
yields are to be achieved.

• Difficulty in drying the algae and in 
extraction of the lignin.

• Large-scale farming not yet 
achieved.

• Improvement of Lignin proportion 
needed for most naturally-
occurring algae.

• Finding the correct Carbon chain-
length for kero not easy.



Bio Summary

• Simple bio-fuels (FAMEs, ethanol) not attractive for a “drop 
in” bio-jet.

• BTL is an ideal jet fuel and offers the benefits of synthetic 
kero with a CO2 bonus and potentially other emissions 
benefits, but currently economics look difficult.

• XTL semi-synthetic approval due early 2009.

• Other bio-options (HT veg oils) offer potential if suitable 
feedstocks can be found.

• Supply of biomass will be a major challenge – aviation is not 
the only game in town.

• The ultimate aim is a low energy biomass to hydrocarbon 
process – lots of groups are searching.


