Eco-Mobility 2025 P'us
Vienna, 10.11.2015

On the road to a
sustainable mobility

Andy Fuchs
Toyota Motor Europe — Berlin Office

TOYOTA



“ Stone Age did not end due to a lack of
stones....”

Technological innovation and new
iIdeas changed our societies and our
lifes.
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August 1888

Quelle: Daimler AG
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Issues surrounding vehicle use

Growth of global Environmental /
industry and technology Energy issues
In the 20th century

Surge in fossil
fuel consumption

- Population growth

- Increase in number
of vehicles
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Air Quality — A global challenge
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COMFORT

Creating enriched and comfortable
car utilization experiences for
customers by providing a range of
services that address various
driving situations

ECOLOGY

. .
Optimizing energy use for the entire society - ,
and realizing stress-free and environmentally oyo a s V I S I O n
considerate living with a high quality of life
o " " *( igh-efficiency power =] -
) \E of a sustainable
/. . | Contact-less charging L] [l
i~ mobility

Enriching Live |%
of Communities / |

Ha:mo NAVI
Multi-modal route guidance ) ®

Advanced drving [ e
support systems -

SAFETY A CONVENIENCE
------ @ Piisessasanennt®
Toward the realization of Toyota's Building a stress-free traffic
ultimate goal: zero casualties environment where everyone can
from traffic accidents move around smoothly, exactly as
they wish
g Services that constitute a smart mobility society

1. Vehicle Data Management System 2. Traffic Data Management System 3. Energy Data Management System
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Toyota’s environmental principles

Embracing
diverse energy
sources

Developing
efficient, low-
emission
vehicles

Driving real and
positive change
by popularizing
these vehicles
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Overview of energy sources, fuels and main powertrains

Primary energy
source
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Fuel Powertrain
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> Electricity
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geothérmal electricity,
generation \
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Characteristics of hydrogen versus other alternative fuels
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The FCV in Toyota’s vision of future global mobility

A FCVs
HVs/PHVs
Route buses 'n
Passenger cars
EVs Full-size trucks
Q
N
n Home delivery q
Q vehicles Short-distance
© commuter vehicles
c . L .
Home deliver
g / a EVs @ “ﬂ’ ) trucks y
& w PHVs passenger
Personal mobility vehicles
M Travel distance
Fuel Electricity Gasoline, diesel, biofuels, CNG, synthetic fuels, etc. Hydrogen

EVs: short-range; HVs & PHVs: general use; FCVs: medium- to long-range

TOYOTA



More than 20 years of development by Toyota

2011
FCV-R

Sedan version with 700
km of cruising range
(JCO08 test cycle)

2002

Toyota FCHV
World-first sale in US &
Japan

2001
FCHV-4

Testing begins on public
roads in Japan & US

Fuel cell stack and
metal hydride hydrogen

2013
FCV Concept

Concept version of FCV
model 2015

2001
FCHV-5

Featuring an onboard
Clean Hydrocarbon Fuel
reformer

S

oyota FCHV-adv

Range and cold start
capabilities improved

L =N

=

FCHV-3

FC stack that achieves
increased power output

-
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T ’ m
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What are the advantages of hydrogen?

Zero CO,
emissions

Wide range of uses

Can be obtained from a High energy density

variety of primary energy
sources

*Home or automotive fuel
and power generation
*Used for over 200 years
*Extremely light and
diffuses rapidly

Zero CO, emissions
during use *Higher energy density than
batteries, and is easier to transport

: . . and store
*From fossil fuels including

natural gas - *Can be used to resolve uneven
. o . . . .

From unused sewage sludge . distribution of regional energy, and
*From water, using renewable ., .. to compensate for fluctuations in
energy sources such as solar or ‘... o supply from renewable energy

ind power ) [ g sources
e, -
& o ° 0.
oo @ -
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What are the unique advantages of the Toyota FCV?

High cruising
range
. BN similar to the Fun to drive
Refueling time

one of a petrol smooth & quiet
LIPS car | superb
R (15 acceleration

TOYOTA



uU.S.

H2USA established; AN for basic national
infrastructure construction F ' coverage
planned by DOE and private

companies

Where is hydrogen infrastructure being developed?

Northeast U.S. UK. Nordic Countries””
Project started, aiming UK H2Mobility project

for 100 sites by 2020 8 Vision of 65 stations J Nordic Countries apan

MOU signed; hydrogen Started construction of 19 sites in 2013;

promotion program developed approx. 100 sites planned 2015 (as stated

in Nordic countries in Japan Reconstruction Strategy in July
2012)

S Germany
= < . 50 sites by 2015 (as
e : 3 ) stated in public-private
' basic agreement in
2012;
400 sites by end 2023 —
H2 Mobility objective)
California
20 sites by 2015 (plans for >40 sites by
2016, as stated in July 2012 CaFCP road oy
map)

& In operation ¥ Planned Infrastructure development Infrastructure development
B Not in operation expected from early 2015 expected after 2015

Several hundred hydrogen stations are planned by 2015 globally
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State of infrastructure development in Europe

Denmark

15 stations planned in
Denmark + motorway

UK

15 stations intended by

Germany

end 2015 ; vision of 65 50 _ o b coverage
stations for basic Sltag(')oln(ss_ Z(())g |tr)me ; y CHN*
national coverage Q ! yen HUFIve
e 2023 (H2 Mobility
m HYDROGEMN . . *Copenhagen Hydrogen Network A/S
H. LONDON ObJeCtlve) a fit-for-purpose JV between AirLiquide

and H2 Logic

H, Mobility

At least 80 stations secured in key countries by the Q1 of 2016
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Hybrid technology as core technology
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Global hybrid
sales milestones

e 2012 1 million
units sold
annually for the
first time

« Sep. 2015
Cumulative sales
passed 8 million
units

Cumulative sales (million)

Popularizing hybrids also took time

8 million units

7 million units;

6 million units

5 million units

4 million units

3 million units

2 million units

1999

1 million units

2001 2003 2005 20@ 2009 2011 2013 2014

1.4
1.2
1.0
0.8
0.6

Annual sales (millions)

0.4
0.2
0

2014 figures: Jan.-Sep.
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FC system cost

Achieving widespread use of FCVs in the future

Costs down to 5%
of FCHV-adv costs
(by 2015)

FCHV-adv
2008

Further cost
reductions

=&
Limited sales >> Market entry’ Widespread use

Reduce cost

Resolve technical issuesseeeececcccacecas?
Design
Production Mass production

technolog
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The role of hydrogen in a sustainable society

Electricity Energy FIOW
sto!':_sl_ge _ Thermal
facilities _ ~ _ power Electricity
Wind power -~ generation
; ) T D — “ Hydrogen
~ 7 r 4 EVS/PHVs 2 ;
\ g sSSP "\ w Fossil fuels
l Urban/ Electricity Grid !
Renewable residential Fossil Fuels
{ =
Photovoltaic
generation / [DN
W P
Ve Y Hydrogen-Electricity
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e Conversion |
““” ’ | : Power generation units
A H Electrolysis QR Lol U L
H Chemlcal; L -
o _w N
> ydrogen )
~ -4 —T- ' tanks Refineries/chemical plantsf""'

Wastewater

High-volume,
long-term storage

Automotive fuel
e
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Achieving widespread use of FCVs in the future
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—.... we alreatly move ahead on the road to a
sustainable mobility.....

—

Thank youvery much _
for your attention! </

| P

—
S




Samtliche Inhalte, Fotos, Texte und Graphiken sind urheberrechtlich geschutzt. Sie dirfen
ohne vorherige schriftliche Genehmigung weder ganz noch auszugsweise kopiert, verandert,
vervielfaltigt oder verdffentlicht werden.
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