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Disclaimer

This information is thought to be reliable; however, Shell and its affiliates
make no representation as to the accuracy or completeness of the
information contained herein or otherwise provided and accept no
responsibility or liability, in contract, in tort, in negligence, or otherwise,
should the information be found to be inaccurate or incomplete in any
respect. Shell and its affiliates are not acting as an advisor to the
recipient of this information. and the ultimate decision to proceed with any
transaction rests solely with the recipient of this information. Therefore,
prior to entering into any proposed transaction, the recipient of this
information should determine, without reliance upon Shell or its affiliates,
the economic risks and merits, as well as the legal, tax, and accounting
characterizations and consequences, of the transaction and that it is able
to assume these risks. This information is neither an offer to sell nor the
solicitation of an offer to enter into a transaction.
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THE CHALLENGES FOR FUTURE MOBILITY

= ACCESS TO ENERGY/FUELS

* Which energy sources will meet the growing demand for mobility2

TOTAL COST OF OWNERSHIP

* Which fuel/vehicle combination will allow mobility to remain affordable?

WORLD POPULATION GROWTH & URBANISATION

¢ How will mobility & infrastructure concepts change mobility in Mega cities?

MANAGE TRANSPORTATION OF GOODS

* Major Growth of Goods Logistic — How will this influence Mobility?

REDUCTION OF GHG & LOCAL & NOISE EMISSIONS

e Fuel/vehicle options for lowest amount of GHG and local emissions

NEW TECHNOLOGY OPTIONS

* Vehicle Autonomous Drive, Continuous Connectivity, Safety Features (Night Vision, active braking,
distance control, advanced stability control...)

NEW MOBILITY POLICY

* Taxes/Incentives to manage Mobility & Local Entry Restrictions (Cities)

CHANGING CONSUMER VALUES & SOCIAL ACCEPTANCE

* New consumer values — ,Mobility on Demand”. Which factors drive social acceptance & the resulting
uptake of new fuel/powertrain solutions2
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ENERGY RESOURCES ARE ABUNDANT

Annual global energy consumption by humans
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Source: National Petroleum Council, 2007 after Craig, Cunnigham and Saigo
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TOTAL PRIMARY ENERGY DEMAND FORECAST FROM
SHELL ENERGY SCENARIOS
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OVERVIEW OF THE IMPACT OF URBAN DENSITY ON

TRANSPORT

Transport-related Energy Consumption
(Gigajoules per capita per year)
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PEAK CAR INDICES FOR GERMANY
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COSTS OF SOLAR PV VS. FOSSIL FUEL COSTS
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EVOLUTION OF WIND POWER IN THE UK SINCE 2009

Showing Full Year Data for each Year from Maximum to Minimum Output
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WITW CO, EMISSIONS OF ELECTRIC VEHICLES

With average Grid Power & Power from Gas or Coal
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THE FUTURE ENERGY STAIR CASE

Highest energy utilization
Lowest production costs
Smallest production footprint
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POTENTIAL ROUTES FOR USE OF ELECTRICITY FOR
MOBILITY APPLICATIONS

PRIMARY
ENERGY SOURCE EMERGY CARRIER
ELECTRICITY
y | Storagein
Battery
CONVENTIONAL LIQUID FUEL
Renewable _y | Usein refineries to displace
Electricity fossil H, from natural gas
HYDROGEN HYDROCARBON FUELS
» | Conversion to > Conversion to liquid fuels
H, using CO, (eg OME, DME etc.)
HYDROGEN
|, | Blended into Natural Gas
Grid
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SPECIFIC CO, EMISSIONS PER KM FOR ICE AND
HYDROGEN TECHNOLOGIES
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