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Hydrogen has seven roles in the energy transition
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Hydrogen provides 18% of energy demand in a 2° world

Power generation,
buffering

~ Transportation

Mkews

demand

Industrial energy

Building heat and power

8 10 New feedstock (CCU,
DRI)
Existing feedstock uses
2015 20 2050

This document is PUBLIC

2018 | Hydrogen Energy WBU | World leader in gases, technologies and services for Industry and Health @ A i_r I.IQUIde
creative oxygen




$280bn invested until 2030 build $140bn+ annual market

Investment
potential
2018-30

Annual
revenues 40
2030°
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Cumulative annual cash flow
of hydrogen refueling station network
1

Finding solutions to the infrastructure challenges

Main issues

e Under-utilization of Hydrogen Stations
and “Valley of Death” periods

e Alignment of stakeholders (industry
players, financial sector, policy makers)

H2 Station — cash flow curve

for optimising the busi

case:

> Reduction of investment costs

> Reduction of operational expenses
> Improvement of utilisation

> Public support

Valley of Death

Source—1EA;H2roadmap 201615 years
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Main opportunities

Profitable business cases
International scale up creates a virtuous
circle

Open questions

e Use of virtuous policy/financial tools to
derisk and accelerate scale up

e Use of dedicated shared investment
vehicles

Advantages

e Attract private capital into H,
infrastructure development (banks, funds)

e Limited impact on budget/public debt —

Strong leverage effect
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w2015 — 2017

. The confirmation of a growing momentum
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2015 — 2017: Building up scale all over the world!
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US / California — the ZEV effect

2015 2016 2017 2020

Southern CA
Hydrogen Stations

o R T T e D H2 stations:
49

La Caiada Flintridge
Lake Forest ] o
Long Beach % v
o ) ) LaHabra
San Juan Capistrano  Dockweiler,
*Santa Barbara State Beach Norehlk Camaviate
Santa Monica Memorial Park

UC Irvine Fullerton

13

West LA 3
Woodland Hills Torrance

i Palos Verdes
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Burbank 3 b s L
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Harbor City 2 A Santa Ahasd
Newport Beach Palos Verdes. - Seal Beach ,
*“Thousand Palms - SunLine Transit T Fou]:tam T
Torrance oy \ Vall L
Fermin Park

O Retail: In Development Huntington
Cal State LA
Chino (upgrade)
Lawndale
LAX (upgrade)
North Hollywood
Ontario
Orange
Rancho Palos Verdes
sDivareida
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US - Conquering the Northeast

Sy,

. BLUE.’: P
Network of 12 Stations HYDROGE! !

Bo..-

Start-up over Q3-Q4 2017

Dedicated H, supply chain by @Flirliquide

creative oxygen

Project in collaboration with @
TOYOTA

New York Connecticut Massachusetts New Jersey Rhode Island
Bronx, NY Hartford, CT Braintree, MA Site location TBA Site location TBA
Hempstead, NY Mansfield, MA

Brooklyn, NY
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Germany — H2 Mobility: Deploying at full speed!

H, MOBILITY

FUELLING HYDROGEN

@«
O

Air Liquide, Daimler, Linde, OMV, Shell
and Total have agreed an action plan for

X
th truction of a Hyd tati /
L 20237400 th

e (9o (V.80
400 Hydrogen Stations by 2023 Ol
(100 by 2017) ° A
350m € investment 3
Max. 90 km distance between each é & 5
station on motorways e o 0 2
10 Hydrogen Stations in each ® mé

metropolitan area
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Germany infrastructure: Joint Venture H2 Mobility

Industrial gas Co.
Oil & Gas Co.
Equity ~50%

OEM
Small contribution

State
HRS CAPEX and OPEX

wp 2 MOBILITY o
S

Network Planning

HRS Procurement, Ownership & Operation
H2 Procurement & Sales to end customer
Customer value proposition & Branding

subsidy ~25%

This document is PUBLIC

[11] 2018 Hydrogen Energy WBU The world leader in gases, technologies and services for Industry and Health @ A ivr I.iqUide

eeeeeeeeeeeeee




Japan: Largest H2 station infrastructure in the world

FCEV’s: 40 000

H2 stations:
92

2015 2016 2017 2020 2015 2017
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Japan infrastructure: Joint Venture under construction

Industrial gas Co. OEM
Oil & Gas Co. Equity depending on
Equity cars ramp up

i 1

HRS and cars CAPEX National
and OPEX subsidy Infrastructure
~40% :
: Consortium

\ 4

e Network Planning
e HRS Procurement, Ownership; Operation outsourced
e Search for external stakeholders to secure financial

support
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France: Innovative business models for clean mobility

HYPE Taxi Fleet Project - Paris
R

s
( ~\ The «taxi of tomorrow»

Air Liquide
FCEV taxi fleet

Key Enabler .

of the project 600
7

10

2016 2017 2020
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France infrastructure: Captive fleet within taxi business

Industrial gas Co.
Equity

Europe funding
Cars CAPEX subsidy

Cars ownership & operation

Fast and significant HRS charge from D1
Aligned deployment of cars and infrastructure
External stakeholders secure financial support
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Investments towards hydrogen on market development

Investments planned by Hydrogen Council members, in EUR billions per year

1.9

1.4 * Hydrogen Council members plan to
invest at least EUR 1.9 billion per
year in hydrogen technology for the
coming 5 years

1.1

Market introduction

and deployment
® |nvestments in market introduction

and deployment are growing and are
showing the beginning of

R&D commercialization

PAST CURRENT FUTURE
2005-2014 2015-2017 2018-2022
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The case for acting now: Large-scale deployment initiatives underpinned by long-term
policy frameworks to attract investors

Urgency to initiate
scale-up to meet climate
change targets

Hydrogen technology
proven in a wide range of
applications

Momentum in the
industry — Hydrogen
Council is established
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Industry
Accelerate Finance
development and infrastructure and
commercialization of value chain
products and build-out development for
infrastructure to large-scale deployment
support large-scale
deployment

Collaborate with industry to
build national strategies and
roadmaps and put in place
long-term policy frameworks
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2015 — 2017: Building up scale all over the world!

From From
1 000 100
to = to
10 000 300
FCEVs ! H2 Stations !

Hydrogen Council

@airtiquide  ALSTOM ) Angioamerican BV pAmMLER o
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