Towards Sustainability Hydrogen

The current status and future outlook of fuel cell vehicles in Toyota
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World Leaders Agreement — COP21 Paris
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Forecast International Climate Change

Annual greenhouse gas emissions
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Full-scale initiatives to reduce CO2 emissions

Source: From the IPCC Working Group 1l 5th Assessment Report (2014)

Regarding GHG emissions, there is no time to lose
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Toyota 2050 Challenge

ENVIRONMENTAL
CHALLENGE 2030

To go beyond zero environmental impact and achieve a net positive impact, Toyota has set itself six challenges. All these challenges, whether
in climate change or resource and water recycling, are beset with difficulties, however we are committed to continuing toward the year 2050
with steady initiatives in order to realize sustainable development together with society.
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Toyota 2050 Challenge
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Challenge 1: New Vehicle Zero CO: Emissions Challenge
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90% reduction
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90% reduction of new vehicle CO: emissions by 2050

compared to 2010

F75&& J1-7L2015

Lift Up Society for a Better Planet

OhB &
Sh0H%
(&1 X
R

BAQA



Mirai is not a car, it’s a symbol
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Mirai is not a car, it’s a symbol

The Toyota Way

“Contribution to society through Monozokuri.”

New Toyota Earth Charter
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Toyota Earth Charter Prius at Tokyo Auto Show FCEV-1
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Developing Hydrogen FCEYV for 20 years
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Mix of powertrains required to achieve 90% CO2
reduction.

Sales A

volume

2010 2020 2050

Electrification will increase dramatically after 2020
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FCEVs are essential for decarbonising transport
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Medium to large cars?,
fleets and taxis

1

Source: Hydrogen Council 0

Average mileage per day/trip{tkm)

represents relative annual
energy consumption of this type in 2013

1 Battery-hydrogen hybrid to ensure sufficient power

2 Split in A- and B-segment LDVs (small cars) and
C+-segment LDVs (medium to large cars) based
on a 30% market share of A/B-segment cars and a
50% less energy demand
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Future Vision: HyGrid (Hybrid Hydrogen — Electricity Grid)
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Using Hydrogen as a Storage for Renewables

Energy storage capacities in Denmark

If all current vehicles in
Denmark would be BEV
and connected to smart
grid at the same time.

TWh
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Using Hydrogen as a Storage for Renewables

e Hydrogen is most
1GW | Pumped Hydro Storage promising for long-term
100 MW | Compressed air Hydrogen storage’ and carbon-free
seasonal storage

1 IEA data updated due to recent developments in
building numerous 1MW hydrogen storage tanks

1 kW T capacitor

Minute Hour Day Week Season

Source: IEA Energy Technology Roadmap Hydrogen and Fuel Cells, JRC Scientific and Policy report 2013
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Toyota’s Answer — Mirai, the obvious next step i %

We had a kind of
feeling that

“we could do it

with the HYBRID,
why not the FUEL
CELL VEHICLE?”

Akio Toyoda
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Hybrid Global Sales
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Toyota FCEV sales plan in 2020

=

vehlcleslyear —
- 2017:  ~3,000
== ”}:{ye,hicleSIyear

043 ~3.000

venicies/year
GLOBALTARGET: More than 30,000/year aaof 20260

TOYOTA



Mirai Sales Distribution in Europe

Countries introduction time

[D 2015 [] 206 M 2017 B 2018}

23 62 135 >200

September 2018:
Japan: 2608
USA: 4099
EU: 345
TOTAL: 7052
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Hydrogen Refuelling Infrastructure
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Huge potential for cost reduction

A

2008 Model

=3

Costs down to 1/20 of
2008 Model costs (2015)

FC system cost

Further cost
reductions

Limited sales W Widespread use

TOYOTA



Fuel Cell Components

*High pressure

*FC stack nk

® Innovative flow channel structure ® The light weight structure of
and Electrodes of cells for higher output

Output/volume; 3.1kW/L

carbon fiber reinforced plastic enabled
Storage; 5.7 wt%*

Humidifier less FC boost converter

® |nternal circulation ® Reduced number of cells in FC stack

® Common use of hybrid units

*Hydrogen mass/Tank mass

FC main components developed in-house

to achieve world leading performance




Other developments

FUELCELL
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Project Portal Fuel Cell Truck Toyota Fuel Cell Truck Toyota Fuel Cell Forklift
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Hydrogen Council Roadmap

commercialization A acceptability’

In renewables-constrained countries
In other countries

m
QI! A Forklifts
;?rr’:as';ion Tmlatr A Medium and large cars
EE‘ A City buses
- A Vans

-c!@ A Trucks

fm A Smallcars Synfuel for freight

Trams and railways E . '
m A Minibuses ships and airplanes

A
Hall= scoecsizezgz "

Passenger ships —-— A S — 9 A
Industrial Medium-/low industry heat
energy High-grade industry heat

Blended hydrogen heating
Pure hydrogen heating
Refining Production of methanol, olefins and BTX using H, and captured carbon?
Ammonia, methanol 1. Steel®
. . : Decarponization of feedstcgck4 . . i
Today 2020 25 30 35 40 2045
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Warranty Period like any other

Toyota hybrid

3 years / N ¥ 5 years/
100,000 km Y 100,000 km el tank

Standard warranty ' M@  Cxtended warranty s A EC stack
for all general parts $ Z for all hydrogen and
and components : high voltage rarts

- HV battery
- Drive motor
- HV Inverter
- HV booster
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Durable under intense EU driving style

Challenge:
clocking up 200,000 kilometres in just over 250 days

254 xpays oF bRIVING ] 6 X HOURS 7 DAY

Driving style:
Clty traffic (Hamburg) MOTORWAY COUNTRY
High speed driving (Germany) ﬁ@ j’
Cold conditions down to -20°C (Norway) 3
Uphill-downhill in summer up to +37°C (Alps) 58 «M/H averace seeeD
! ] 14 orwvers
S ) TIreeeee RN IREY
5 TYRECHANGES@@@@@
Excellent 4 BRAKEPARTSCHANGES
: G
H 2 Q u aI Ity 900 REFUELS H‘Iﬁ
ISO 14687-2
" EN 17124
The Mirai operated with 100% reliability : G ) O
EMISSION

Meaning for Europe:
Records like this brought by OEMs can build confidence and. customer satisfaction.
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TOYOTA

ALWAYS A

BETTER WAY

Thank You

Vincent Mattelaer@toyota-europe.com



