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Graph 1. Range Of Hydrogen Demand Assessment By 2050
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FIGURE 1: BILATERAL PARTNERSHIPS *
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1 Methodology: The bilateral partnerships are exclusively government-to-government agreements that can encompass trade relations around hydrogen (import/
export of hydrogen fuel and/or technologies), demonstrations projects, and Memorandums of Understandings. Based on information available on 27th May 2021.
? Global Overview on Activities Towards H2 Strategies - H2 partnerships globally
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ANNEX 1

HYDROGEN DEMAND SCENARIOS

Total
hydrogen
demand
estimates
(Mt)

Hydrogen
production
route

Projected
demand by
application

Ambition to
limit global
warming

Source: PwC

Acil Allen Report

High:
-2030:93
-2040: 161
-2050: 401

Medium:

-2030: 84
-2040:113
-2050:213

Low:
-2030:77
-2040:94
-2050: 148

Transport, Space heating
and cooling, Power
sector

High: a 50% chance of
limiting the peak in global
temperature (temp.) to
between 1.5-2°C

Medium: a 50% chance
of limiting the peak in
global temp. to 2°C

Low: 50% chance of
limiting the peak in global
temp. between 2-4°C

BP Energy Outlook 2020

Net Zero:

-2030: 104
-2040: 282
-2050: 560

Rapid:

-2030:102
-2040:173
-2050: 284

Green, Blue, Grey
hydrogen

Power, Buildings,
Transport, Industry

Net Zero: limiting temp.
rise to 1.5°C above pre-
industrial levels

Rapid: limiting temp. rise
to well below 2°C above
pre-industrial levels

Hydrogen Economy
Outlook

Strong
policy:
-2030: N/A
-2040: N/A
-2050: 696

Weak policy:
-2030: N/A
-2040: N/A
-2050:187

Buildings, Power,
Industry, Transport

Strong policy: H2
supply 27EJ of energy
in global economy,
meeting 4% of
projected final energy
needs in 2050 or 7%
in 1.5°C scenario

Weak policy: H2
supply 99EJ of
energy in global
economy, meeting
15% of projected
final energy needs in
2050 or 24% in 1.5°C
scenario

Hydrogen Council
-2DS

-2030: 111
-2040: 201
- 2050: 567

Buildings, Power,
Industry, Transport,
Energy system

Limit global warming to
2°C

IEA

Energy Technology
Perspectives (ETP) 2020
- SDS:

-2030:90

-2040: 135

-2050: 290

Net Zero Scenario:
-2030: 212
-2040: 391
-2050:528

ETP 2020: Electricity,
Fossil w CCUS, Refining
CNR, Fossil w/o CCUS

Net Zero Scenario: Fossil
fuels, Refining CNR,
With CCUS, Electricity,
Biomass

Net Zero Scenario:
Transport (shipping, road,
aviation), Iron and steel,
Chemicals

ETP 2020: hold the
temp. rise to below 1.8°C
with a 66% probability
without reliance on
global net-negative CO2
emissions

Net Zero Scenario: a 50%
chance of limiting the
temp. riseto 1.5°C

Powerfuels in a
Renewables World

-2030: 86
-2040: 164
-2050: 346

Green hydrogen

Achieve the goals of
the Paris Agreement
of achieving zero GHG
emissions from the
energy sector by 2050

Shell — Sky scenario

-2030: 80
-2040: 94
-2050: 149

Industry (heavy, light),
Transport (road, air,
ship)

Limiting the global
average temp. rise to
well below 2°C from
pre-industrial levels

World Energy
Council

Unfinished
symphony:
-2030:117
-2040: 164
-2050: 228

Modern Jazz:
-2030:99
-2040:125
-2050: 185

Unfinished symphony:
<2.3°C confirmed with
study authors

Modern Jazz:
>2.3°C confirmed with
study authors
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ANNEX 2

SUMMARY OVERVIEW OF THE NATIONAL HYDROGEN STRATEGIES?

NORTH
ASIA couth EUROPE LAC AMERICA

CATEGORY Australia Japan Kglrjéa EU France Germany Hungary Netherlands Norway Portugal Spain Chile Canada
Siirategy contains timeline for market development Y P ° °® ° ° o) ° Y
with targets
Strategy contains hydrogen cost targets [ ] @) O O @) (] ]
Strategy includes measures to support H2 development
Direct investments o o (] [ ] o o (@) [ o o o o (]
Other economic and financial mechanisms [ [ o [ o [ ] (] o o [ (] ] ]
Legislative and regulatory measures ] (] o o ([ (] ] o (] o o o ]
Standardisation strategy and priorities [ [ ] { [ ) [ [ J [ ] ([ ] () { (J [ ] (
Research & development initiatives o o o o o ([ ([ [ ] o ([ ] o [ ] o
International strategy ([ (] ] [ ] [ ] o [ ] [ (] [ ] [ ] ] ]
Strategy addresses social issues for H2 development ® [ ) ® O ® ® ®) () ® ® ® ® [
Strategy includes review and update (] @) @) @) @) L @) @) ® (] [ (] @)
Strategy’s H2 target source by 2030 Clean Fj,sii:_gaégd From natural gas Low carbon L?;;?f t:::: d& Carbon-free &L§;§§;bf? ge Blue & Green Clean Green Renewable Green Low carbon intensity
Strategy’s H2 target source by 2050 Clean CO,free Eco-friendly CO,-free Rgs;r;éle Low-carbon Renewable &Lzz\::;s;bfcr; ze Green Clean Green Renewable Green Low carbon intensity
Import / Self-reliance / Export Export; Self-reliance Import Import; Export (tech) M[zempbeer:'dsst::es Export Import; Export (tech) Self-reliance Impor(tEtS Ezg’rt H2 Self-reliance Sel‘;‘;i':)ar’;‘:e9 59';;22;:(:6; SeIE;ziar:‘:e; Self-reliance; Export
MAIN GOALS / DRIVERS

Decarbonisation

Lower ‘ Immediate Lower Immediate Immediate

Diversify energy supply

Lower

Lower Immediate

Long term ‘ Lower

Foster economic growth

Immediate Lower

Immediate ‘ Immediate

Integration of renewables

SECTORAL PRIORITIES

Immediate
Long term Immediate Lower

‘ Immediate
‘ Immediate
Immediate

Immediate

Immediate

Immediate

Immediate
Immediate
Immediate

Immediate

Immediate ‘
Lower ‘

Immediate

Immediate
Immediate
Immediate

Immediate

Immediate
Immediate
Immediate

Immediate

Immediate
Lower ‘
Immediate

Immediate

[t | |
- ... || | | |

Heating

Lower

Immediate Immediate

Industry

Immediate

Iron and Steel

Long term ‘ Long term Immediate

Chemical feedstock

Immediate

‘ Immediate Immediate

Refining

Not seen

‘ Immediate Immediate

Others (cement, etc.)

Not seen Not seen Not seen Not seen Immediate

Power

Power generation

Immediate
‘ Immediate
‘ Immediate

Lower

Lower ‘ Immediate Immediate Lower Not seen

Back-up services

Not seen

Lower Lower Lower Lower

Transport

Not seen

Not seen

Passenger vehicles

Lower ‘ Immediate Immediate Lower Lower

Medium and heavy duty

Long term Immediate Immediate | Immediate

Immediate

Buses

Immediate Long term Immediate Immediate | Immediate

Rail

Lower Immediate | Immediate

‘ Lower

Maritime

‘ Lower

Long term Lower Long term Lower

Aviation

‘ Lower

Lower Lower ‘ Long term Immediate

Source: World Energy Council

3 Methodology: National strategies published until 30th May 2021.

Lower
Immediate
Immediate
Immediate

Long term

Long term

Strategies content:
® Detailed

@ Mentioned

O Not seen

Goals and sector priorities:

Immediate priority

Long term priority

Long term

Immediate

Immediate

‘ Long term

Lower

Long term

Long term
Immediate
Immediate

Lower

Not seen

‘ Immediate

Immediate
‘ Immediate
‘ Immediate

Lower

Immediate
Immediate
Immediate
Immediate
Lower

Lower

Not seen

Immediate ‘
Not seen

Not seen

Not seen

Immediate

Lower

Immediate Lower Immediate
=N p— .. |
Immediate | Immediate

Immediate
Immediate
Immediate

Immediate

Immediate
Immediate
Immediate

Long term

Long term

Immediate

Lower
Lower
Lower
Lower

Lower

Lower

Immediate

Immediate
Immediate
Immediate

Immediate

Immediate

Immediate
Immediate
Immediate

Immediate

Immediate
Immediate
Immediate
Long term

Long term

Long term
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