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1. Mission Innovation (MI)

* A global initiative to catalyse action and investment in R&D and demonstration for affordable,

attractive clean energy, accessible to all

* Goal: to accelerate progress towards
Paris Agreement goals & pathways to
net zero

* 7 Missions: Zero-emission shipping,
Clean Hydrogen, Green powered
future, Carbon dioxide removal, Urban
transitions, Net-zero industries,
Integrated biorefineries

A Global Forum

for governments who are
committed to pioneering
clean energy innovation.

{ ENHANCING CONFIDENCE
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2. Clean Hydrogen Mission (CHM)

* Clean Hydrogen Mission launched in June 2021

* Challenges:

* Clean hydrogen currently three times more expensive to EAN
produce than hydrogen produced from fossil fuels! ~Tal

* BUT: high potential to decarbonise hard to abate sectors, HYDROGEN
responsible for two thirds of glolbal emissions. MISSION

* Goal: increase cost-competitiveness of clean hydrogen by
reducing end-to-end costs to $2 USD per kg by 2030
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3. Members and partnerships

 Mission Director: Dr. Piero Venturi, European Commission on behalf
of the EU & 5 Co-leads: Australia, Chile, European Union, UK, USA

* Members (15): Austria, Canada, Ching, Finland, Germany, Indig,

ltaly, Japan, Republic of Korea, Morocco, Norway, Netherlands, Saudi
Arabiag, Spain, United Arab Emirates

* Partner organisations: CLEAN HYDROGEN
—Clean Energy Ministerial Hydrogen Initiative MISSION

—International Partnership for Hydrogen and Fuel Cells in the Economy (IPHE)
—United Nations Framework Convention on Climate Change (UNFCCC)
—World Bank Group, World Economic Forum, IEA Hydrogen'’s TCP
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4. Three pillars

|. Stimulating Research, Development and Innovation

2. Integration of Production, Storage, Distribution and End-Use
Applications in Hydrogen Valleys

3. Preparing the ground for the Scale-Up of the Hydrogen Economy
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4] Stimulating Research, Development and Innovation

™

e 8cope: %\

— Reducing hydrogen production costs : : —r

e—if—-.m

Research and Development

— Large-scale storage and compression technologies

— End-use technologies in different sectors

— Environmental aspects & enabling technologies (e.g.
hydrogen detection technologies, new materials, recycling)
* Activities:

— Workshops on production, transport/distribution, storage,
end uses
— ldentify key R&l priorities for clean hydrogen at global scale
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4.2 Integration of Production, Storage, Distribution and End-Use
Applications in Hydrogen Valleys

* Scope: Hydrogen Valleys for demonstrating production, storage, distribution, and end-uses in a
defined area bringing supply and demand together

* Activities:

— Map Hydrogen Valleys/hubs
regions & showcase best
practices

— Support deployment of
Hydrogen Valleys in
developing countries

Large in scale

Setting up two-digit multi-million EUR investment
projects that are beyond the mere piloting and
demonstration stage

Supply of more than one sector
Showcasing the versatility of hydrogen by
supplying more than one end sector or application
in the mobility, industry and energy sector

Covering multiple steps of the value chain
from hydrogen production to storage,
transport and off-take

Geographically defined scope
Creating hydrogen ecosystems that cover
a specific geography, from local/regional
activities to international outreach
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4.3 Preparing the Ground for the Scale-Up of the Hydrogen Economy

* Scope: Stimulating an enabling environment :

— Identify efforts to stimulate demand, and deploy emerging solutions SN
— Facilitate creation & diffusion of non-technological knowledge —r—
— Generate positive engagement from local stakeholders in Hydrogen HH >

Valleys pULIITS

* Activities:
— Ildentify cross-cutting issues to be addressed to facilitate the
implementation of Hydrogen Valleys

— Collaborate with other initiatives to align efforts to accelerate the
uptake of clean hydrogen
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5. Selected ouputs

1. Workings group on distribution and end-use and workshops
2. Survey on key research and innovation priorities for clean hydrogen
3. Mission Innovation Hydrogen Valley platform

4. Brochure on Hydrogen Valleys
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Research and Development

5.1 Working groups and workshops
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* CHM Off-Road Safety Task Team led by USA meets every month.

- FC equipment for cargo handling inports e

— ‘o : : SR Policy and Technology
Hydrogen for mlnlng, con.structlon and ggrlculture applications on Hydrogen Carriers

— Hydrogen onsite production and refuelling o et

Japan

* CHM Storage & Distribution working group led by Australia. ->
hydrogen & blended hydrogen pipeline distribution

* Workshops organised by Japan on different topics:
— Policy and Technology on Hydrogen Carriers, March 2024
— Hydrogen Production Innovation, October 2024




5.2 Survey on key R& priorities for clean hydrogen (1/2)

* Survey in July 2024 to identify immediate and urgent
research priorities related to clean hydrogen (link).
Covered topics:

—Clean hydrogen production
—Transport, storage and supply
—End-use

—Hydrogen valleys & Cross-cutting issues

* Responses from 21 countries collected and analysed, paper
issued in September 2024

* Align national hydrogen strategies and drive down the costs
of hydrogen and FC technologies

MISSION
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Research and Development

CLEAN

EgYDROGEN
R&d priorities for clean hydrogen technologies — a study by
Clean Hydrogen Mission
Research and
Innovation priorities
survey

Mission Innovation - Catalysing Clean Energy Solutions For Al @ t‘\li‘D RRRRR

3. R&l priorities for each main
topic
a) Clean hydrogen production

Green hydrogen from electrolysers powered by renewable sources seen as key
production pathway



https://mission-innovation.net/wp-content/uploads/2024/09/MI_CHM_survey_RI_priorities_final_September2024.pdf
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5.2 Survey on key R& priorities for clean hydrogen (2/2)

Electrolysers powered by

renewable sources as key Industrial end-use applications ranked by order of R&l
production pathway priority
* NI 1 steel industry (hydrogen as fuel for heat furnaces and/or

Transport and supply: pipelines e s e I 0
(new and rehabilitated), and

. . Chemical industry including refineries (hydrogen asa
solutions for conversion of feedstock for various chemical products) e ——
hyd roge n to ca rrle s Cementindustry (hydrogen as fuel to heat furnaces to

— a7

produce cement clinker)
Chemical and steel industries as
maijor industrial end-use

applications Pulp and paper industry (hydrogen-based steam generation -

for drying and process heatin pulp production)

Glass industry (hydrogen as fuel for heat furnaces) [N 38%

Hydrogen VG"GYS: skilled 0% 10% 20% 30% 40:%. 59% 60% 70% '80% 90% 100%
oy g o Percentage of interviewees who consider
workforce, permitting & rapid this subject tobe important

deployment of renewable sources
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Hydrogen Valleys

5.3 Mission Innovation Hydrogen Valley platform

* A jointinitiative of the Clean Hydrogen Joint Undertaking and Mission Innovation, supported by
Roland Berger & Inycom

HYDROGEN VALLEYS ANALYSIS TOOLBOX . MATCHMAKING JOIN ABOUTUS

* h2v.eu a website for collaboration, best
practice sharing and visibility

» World map of Hydrogen Valleys (98

valleys, 09.2024) Mission Innovation Hydrogen Valley
» Individual Hydrogen Valley profiles Platform

Showicasing hydrogen ﬂa gehi
developers ‘

» Data, analysis, visualization

I 4
LEARN MORE Join The Hydrogen Valley Members Area Join The Hydrogen Valley Platform

> Resources centre (links to other
platforms, reports) 08 T | ST



https://h2v.eu/
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Examples of 8 Hydrogen Valleys from all over the world - a

5.4 Brochure on Hydrogen Valleys Hydrogen valleys

brochure

Mission Innovatien — Catalysing Clean Energy Solutiens For All @ ﬁl;{Elg\RNOGEN
[t

b) North America, Canada — Alberta Industrial Heartland (AIH)

* Published in September 2024

* Showcase Hydrogen Valleys from around the word, s
featuring the descriptions of 8 Valleys (link): R e
T
BE— . North America, USA — Port of Los Angeles — Shore to Store s ;ﬂfmw:“f{e:mlw
demonstration project I e M —

B*0 - North America, Canada — Alberta Industrial Heartland (AIH)
* Latin Americaq, Chile — Volta project: Green Ammonia and Hydrogen

Plant (part of Antofagasta Hydrogen Valley) )
* South Pacific, Australia - Central Queensland Hydrogen Hub (CQ- Rvvaionond " | maomors |y st andos et rostond

transtormation into America and with power in the Edmonton raginn}
I |2 derivatives (ammonia, LOHC) | Port of Prince
Rupert for export to

Asian markets

@® - Eaost Asig, Japan - Fukushima Hydrogen Energy Research Field = .

competitive by oddressing application backlogs, increasing efficiency and transparency, and
(FH 2R) supporting economic : Supportive Launch of “Life in the Heartland” in
2008, a collaborative communications initiotive working to increase resident owareness of
industrial projects and development in Alberta’s Industrial region ; New and

* Middle East, Saudi Arabia — NEOM Green Hydrogen Company BB v srerer e ko v ' G o2 et

ammeonia facility to supply the Jopaness market. Dow selected Linde os its industrial gas partner

( N G H C) for the supply of clean hydrogen and nitrogen for its ethylene cracker& derivatives site
Main lessons learnt | | next steps.
. . Mext steps/ to be i@phmentwng projects and ensuring that partners’
* Europe, Spain - Basque Hydrogen Corridor (BH2C) e a—
‘Wabsite of Alberta’s Industrial Heartland association, [ink

[ ] E u ro pe’ U n ited Ki n g d o m _— B I G H IT David B. Layzell et al, *Building a transition pathway to o vibrant hydrogen economy in the Alberta

Industrial Heartland” 2020, link

Make AlH, 6 BB2 square kilsmetre industrial energy cluster, home to over 40 CAPEX-intensive
companies producing fuels, fertilizers, power, petrochemicals o key hydrogen production cluster in
the Province of Alberta and Canada

Value chain

Feedstock & Production Transport storoge | End-use

and distribution

September 2024 Page 7



https://mission-innovation.net/wp-content/uploads/2024/09/MI_CHM_H2V_brochure_final_Sept2024.pdf
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6. Goal update and new action plan 25-26

M

* CHM goal update to better reflect the Mission's
focus on the role of R&D in making hydrogen
technologies more affordable

* Focus of future action plan:

— Reinforce collaboration with international
organisations and other Missions

— More actions targeting students/professionals

— Assistance for project development, specifically
in developing countries
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Upcoming webinars in 2024

* Webinar series “Hydrogen in cities” with Urban Transitions Mission

> 4 virtual sessions (Oct.-Dec. 2024, organised by CHM & UTM):
knowledge-exchange program focusing on clean hydrogen in cities, HIESIoN
for building capacity and evaluating opportunities of hydrogen
solutions in urban energy systems

* Webinar on “Hydrogen in industries” with Net-Zero Industries Mission

» Use of clean hydrogen for decarbonising energy intensive and hard
to abate industries (early Nov. 2024, organised by CHM & NIM )

MISSION

More information will be posted soon on our Linkedin channel!



Thank you for
your attention!

MISSION E:  secretariat@mission-innovation.net

INNOVATION

W: www.mission-innovation.net/missions/hydrogen/
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