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PASSENGER CARS: ALL ‘ALTERNATIVES’ ARE SMALL TODAY, BUT THE DIRECTION OF
CHANGE LEADS TO RADICALLY DIFFERENT OUTCOMES
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THE CHALLENGES FOR FUTURE MOBILITY

Access to Energy/Fuels

e Which energy sources will meet the growing demand for mobility?

Total Cost of Ownership

e Which fuel/vehicle combination will allow mobility to remain affordable 2

World Population Growth & Urbanisation

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

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 solutions?
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NO SINGLE ALTERNATIVE TO LIQUID FUELS
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NO SINGLE ALTERNATIVE TO LIQUID FUELS

Countries and

regions will

choose different

portfolios
Countries are
developing Fuel and drive
renewable train options will
fuels .mon?dofes also vary within
— legislative countries

priorities differ

MOSAIC

OF FUEL AND
VEHICLE OPTIONS

All fuel options
and drive trains
will be needed -
Incl Hydrogen,
and E-mobility

Internal combustion
engine and liquid
fuels will continue
to play an
important role



FUELS OPTIONS: DECARBONISATION
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HYDROGEN: THE FUTURE FUEL FOR ZERO EMISSIONS?
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TECHNICAL FUEL POTENTIAL DIFFERS BY TRANSPORT MODE...

Feasible Fuel Solutions!

2/3 Cars
Wheelers Heavy Duty

Sea Air

Electricity
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LNG/CNG

Oxygenate

Hydrocarbon

Not
feasible

- Widespread Restricted
potential use

1 Unconstrained potential, practical deployment concepts



H, OFFERS CO, REDUCTION - WHERE BIOFUELS GROWTH IS CONSTRAINED

Competing Fuel Technologies
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SHELL HYDROGEN STATIONS 2014: GERMANY & CALIFORNIA
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50 — 500 bar t01000 bar container - 40°C

=
ot ®

S

Callforma '%12’

Berlln 2011 - \ N Hamburg: 2013 Hamburg: 2014



INTERNATIONAL HYDROGEN INFRASTRUCTURE ACTIVITIES

UK H, Mobility
*Phase 2 accomplished

‘)Scandinavian Hydrogen 45 HRS /2015
Highway Partnership

=500 cars / 2015

Suomi.
(Finland)

Helsinki
&

H2-Mobility France
*In preparation
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=1000 HRS till 2025
=1 Mio. FCEV's till 2025

*500 HRS till 2020
=50.000 FCEV's till 2020

Sources: websites and press releases

*5 HRS till 2015
=1.000 FCEV's till 2015




INFRASTRUCTURE COMPANIES AND AUTO.IND.

COOPERATE FOR A H, MOBILITY SUCCESS

H2 Mobility — Participating companies
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Founding of a Joint Venture

— Shell, Total, OMV, Linde,
Air Liquide and Daimler
decided to work towards
foundation of a Joint Venture

— Supported by car OEMs*
Toyota, Honda, Nissan,
Hyundai, BMW and
Volkswagen

— Definitive Contracts Signed
17 July 2014

— Currently in Merger Control
Process *.

— Expect the JV to be founded
by Q1 2015*, first JV
operated hydrogen stations
may ready by end of 2015

*subject to all approvals and anti-trust
clearances
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H, MOBILITY GERMANY (H2M)

- Air Liquide, Daimler, Linde, OMV, Shell and
Total agree on action plan to construct HRS
network

» H, Retail Stations network to grow to
400 HRS by 2023, 100 of which by 2018

- Overall investment of €350mIn planned

- Request for support to the German Federal
Government

- Foundation of Joint Venture by the six
partners by early 2015*

- Example of industry partnership that shares
the risks across the value chain, supported
by Government

- Greatest uncertainty remains car numbers

Source: H2 Mobility Press Release 30t September 2013
*subject to approvals and anti-trust clearances

H, Mobility Initiative

Action plan for the construction of a hydrogen
refuelling network in Germany by 2023
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H2M ... BASED ON A THREE-PHASED BUILD-UP PLAN AND
IN SYNCHRONIZATION WITH FCEV RAMP-UP —

Phase 1a Phase 1b Phase 2: Synchronized FCEV/HRS ramp-up
~260,000
Fuel Cell
Electric
vehicles 128 870 ~2,000 ~6,000 e
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
~400
H2M
Hydroqen 100 1420 HRS
Refuelling . y CEP
Sl’GﬁOﬂS 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 HRS
(HRS)

—
Unconditional ramp-up to 100-140 HRS " Further HRS build-up synchronized with FCEV ramp-up



OEMS HAVE FORMED FUEL CELL ALLIANCES (2012-2013)

Note: Based on OEM press releases & public statements



AUTOMOTIVE IND. MOVES ON FCEV - BASED ON PUBLIC STATEMENTS

’Earlg-mover’ Asian OEMs (Hyundai, Toyota,
Honda)

« Already placed big bets on Hydrogen

« Each already spent over $1bn

TOYOTA « Annual spend >$100mln.

« Vehicles announced for on the road 2014/15.

‘Fast-following’ OEMs (Daimler, Nissan, GM, Ford)

* MB recently placed bets on Hydrogen — building
scale production lines following field test FCEV

« Nissan also has an even bigger bet on BEVs (Leaf),
Vehicles on the road 2017

» GM concentrate on FC stack Development in Detroit
next fo Powertrain Development — ‘ready to go’ if
market is demanding

« Ford is part of 3-way partnership with Daimler &
Nissan aimed for 2071 g affordable FCEV ‘Undecided’ OEMs (BMW, VW/Audi)

« BMW: Ongoing Hydrogen technology

evelopment prosglrammes — same as For

(BMW spends >$100mln/yr)

* YW Group: announced to make longterm
decisions on drivetrain technology in" 2015

S « BMW Ford cars could be on the the road in
Sﬁznrl\?e:nc:ﬂiond B.V. 2020 (?), VW a ||ﬂ|e |Cﬂ'el’ .o
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