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Proposed Framework for the Day

« Current State of the U.S.
Retail Gasoline Industry
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 Detergents in Gasoline O

— Customer perception
— Fuels in general
— Market situation

=1

« Auto Manufacturers TOP TIER Detergent Standards
« Case Study: Shell & Shell Fuels R&D

 Making the Gasoline Choice Meaningful to Consumers
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What I1s the Current Situation?

« Perception that all gasolines
are the same

« Distinct differences between
major gasoline retailers and
discount retailers

« Estimated that nearly 50% of
gasoline sold in the US
contains at (or near) the
minimum level of cleaning
agents required by the EPA

Source: Independent Market Survey and Market Share Data @



What are Gasoline Components?

e Gasoline =the base fuel +
the additive

« Base fuel may be similar
between two or more brands,
but the additive may be
different for each brand




What are Gasoline Additives?

EPA minimum detergency
standard is known as the Lowest
Additive Concentration (LAC)
which is designed to help control
exhaust emissions

Several companies (e.g. Shell) use
additives that feature higher
levels of cleaning agents and offer
additional benefits

But a significant amount of
gasoline sold in the U.S.is at LAC
levels only




Current State of the U.S. Retail Gasoline Industry
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Pl « Number of hypermarkets selling gas
‘ (i.e. Wal-Mart, Kroger, Costco, etc.)

has increased
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« Detergency levels have declined
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Current State of the U.S. Retail Gasoline Industry

Here are the fact

« Many discount brands continue to
sell fuels with minimum detergency
to meet the government standards
(e.g. low-detergency fuels), which
ultimately may affect the
perf ormance of a

 Five of the largest auto makers are
concerned about fuel quality and
have set a higher

... Gener al Mot or s,
Toyota and Volkswagen




So what i1s the TOP TIER Standard?

These auto makers recognize government standards do not go
far enough to protect some engines from deposits and ensure
optimal performance

TOP TIER Standard addresses:
— Intake valve deposits
— Combustion chamber deposits
— Fuel injector fouling

— Intake valve sticking
TOP TIER Detergent Gasoline Standard is implemented on a

voluntary basis by auto makers to stem decline in average
detergency levels
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All Shell gasolines have been
designed to stop gunky build up
In critical engine parts such as
intake valves and fuel injectors.
These Shell gasolines help cars
perform at their best.

In a conventional fuel-injected
gasoline engine, the injectors
spray a precise quantity of fuel
onto the back of the fuel intake
val ve..




...as the valve begi nThe mixtureiptbem

and the piston moves down, compressed and ignited by
fuel and air are drawn into the the spark plug as the piston
cylinder. approaches the top of the

compression stroke.




Compression of the air/fuel .converting energ
mixture increases pressure in from combustion into useful

the cylinder forcing the piston work at the wheels.

down ..




The exhaust valve then opens to drive spent gases
out of the combustion chamber and the cycle starts again.




Combustion is most efficient
when the precise amount of
air and fuel are mixed together
at the right time.

Zooming
a closer look.
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Low quality, discount gasoline Zooming in to have a closer
can allow carbon deposits or look at the surface of the
engine gunk to form on the Il ntake val ve..
back of the intake valves.

Gunk on
" Intake Valve




..we can see that tThecandelaytherequired

spongelike structure of this fuel charge entering the
performance-robbing gunk engine and can lead to non-
has absorbed some of the optimum fuel/air mixing,

fuel. reducing engine efficiency.
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Some automakers back hlgher gas standards
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Some wonder if it's harming their engines
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“BMW, notoriously fussy about engine matters, joined the Top Tier coalition
because EPA standards were developed to minimize emissions and don't
necessarily result in the best engine performance, says Wilhelm Hall,
environmental department manager for BMW USA.”

USA Today
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What is the impact of Lowest Additive
Concentration (LAC) Gasolines?

« LAC gasolines have insufficient additive packages to
prevent harmful carbon deposit build-up in some cars

— Performance-robbing deposits can form in as little as
5,000 miles

« Dirty intake valves and fuel injectors may prevent an engine
from working efficiently and can cause drivability problems
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“The buildup of deposits in
an engine can be like a
slow growing cancer.

If left unattended, it can
gradually rob an engine of
Its power, fuel efficiency
and ultimately its
drivability.”

Motor Trend Magazine
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As t o motori st s

nearly 60% say they have experienced knocking, pinging or other
unusual engine noises or hesitancy when stepping on the gas pedal.

31 %
27 %
22 %
11 %
Knocking/ Hesitancy Stalling Backfiring

Pinging

Source: Telephone survey of 1,032 Americans, commissioned by Shell and conducted in May 2004
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4 Out Of 5 Drivers Realize That Gunky Engine
Build-up Affects Theilr Vehi

American drivers relate the following engine performance issues
with gunky build-up:

93 92

. Agree
. Strongly Agree

Somewhat Agree

Percent of Respondents

Rob an engine of Increase harmful Decrease fuel
power emissions efficiency

Source: Telephone survey of 2,025 Americans, commissioned by Shell and conducted in November 2007 @
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The Research and Development Organization in Shell

Amsterdam/
The Hague
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Shell Fuels Research & Development
Fuels Product R&D is globally coordinated through the Fuels Technology
Group in Shell Global Solutions, the Research organization within Shell.

e Customer-driven to deliver benefits
consumers tell us they want

« Approximately 200 highly-motivated,
passionate scientists worldwide

e Acti vely works to del]
future fuel technologies

« Collaboration with major auto
manufacturers, vehicle component
manufacturers, additive suppliers,
universities and others

« Several new and innovative world-class
fuels are currently in the development
pipeline, some in field trials




Consumer Driven Product Development —
The Customer Commitment

Because not all fuels are the same, we are passionately committed to
providing better fuels every day.




New Product Devel opment Can’t
The bal ance bdatewané n rlserag ctheramd Pgrshoud
requirements needs to be managed. The Innovation process is completed,

when the product gets into the market.

Time to #1 .
market | |
In market <1 year 1-3 years 4—6+ years

@

27



Dual Fuel Testing Method

Allows Shell to compare two gasolines under the
exact same condi ti

on ﬁ‘\take valves

Separate gas tanks
with the two fuels

28



Recent Dual Fuel Test Results
Gas ntake Val ves after 5000

iil
4d

Shell Gasoline
Valves still clean

LAC Gasoline*

Valves have significant
carbon deposit build-up

*As collected in the field




What are the detergency levels in Shell gasoline?

Regular and Mid Grade Shell V-Power

e 2X government « 5x federal government
standards standards

 Meets TOP TIER  Meets TOP TIER
standard standard

@
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How It Works: Intake System Deposit Control

8 1
Dirty valve after Switching to V-Power and are removed |

usinga LAC fuel the valve deposits are
r made soft and loose.... I

Cleans Up With Shell V-Power

A

Shell %
V-Power



Wh at Do We Want The Consume

« Shell wants consumers to
make informed purchasing
decisions

* A high-quality fuel is
Important to ensure that a
vehicle performs as intended
by the manufacturer

« Shell is passionate

 All Shell fuels meet TOP
TIER standards set by top
auto makers

32



Questions?
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Current State of the U.S. Retail Gasoline Industry

« Gasoline prices are
comprised of the following:

— Crude oil
— Federal and State taxes
— Refining costs and profits

— Distribution and marketing

» Since beginning of 2005, gas
prices have been increasing

— Hurricane (refinery/pipeline
outages)

— Crude oil prices rising
(global demand; China,
India, US)

Components of Gasoline Price

2004 2005
Avg. Retail Price: Avg. Retail Price:
$1.85/gallon $2.27/gallon

Distribution &
Marketing

Refining Costs &
Profits

Federal & State
Taxes

Crude Oill

Source: EIA, “A Primer on Gasoline Prices”
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