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WHY HYDROGEN

GAME CHANGER IN DECARBONISATION - WIDE USE AS ENERGY CARRIER & STORAGE, FUEL AND
INDUSTRIAL FEEDSTOCK
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RePowerEU green hydrogen goal 2030: 10 MT production + 10 MT import
Great systemic potential, Oxygen and Residual heat

100+ years of industrial scale experience, however fossil-based

VATGAS New green jobs, Energy security, Technology self-reliance
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HYDROGEN'S POTENTIAL — e

13 million households use

hydrogen
1 million new jobs created

‘ Reduction of emissons

Increased green jobs and export opportunity
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Increased security of energy supply

Increased system flexibility
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As hydrogen and fuel cells replace fossil fuels and

FUTU RE IS CREATED traditional combustion technology, a new industry is

emerging. This means demand for new skills, new

F Ro M o U R ACTIO N S components, new systems and new market solutions.

The possibilities for regional development and new

TO DAY business opportunities are great. Early adopters’
initiatives increase their chance for becoming a strong
player in the future.

EVOLUTION OF GREEN (FOSSIL-FREE) 2022: 90 Mton** 99,7% fossil 2030: 210 Mton** 2050: >500 Mton*
HYDROGEN orngin

**) Global hydrogen demand, source: IEA,
RolandBerger

TECHNICAL INNOVATION
* Demo & Pilot
* Applied research

TRANSFORM & ACCELERATE WIDE IMPLEMENTATION
* Phase-out of |ossil technology
* New business models

* Public Support * Reduced pubjic support
* Visionary * Growth

* High maturity and acceptance
* Cost effectiveness

* Market consolidation

* High volume

021-2025: 2025-2035: 2035-2050:
art the market* Ramp-up the market* Market growth*

*) Hydrogen Act, Hydrogen Europe 2021

I 2020 | I 2030 | I I I I | 2040
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ROLES IN INNOVATION CHAIN

INTERPLAY OF MARKET PLAYERS IN BRINGING A TECHNOLOGY FROM NICHE
TO SCALE

Many green hydrogen applications are still in Technology Push phase requiring suitable public

support
ERNMENT & POLICY ‘
BUSINESS TECHNOLOGY PUSH MARKET PULL CONSUMERS
COMMERCIAL MATERITY
- ource: P.Ekins, Hydrogen Energy: Economic and Social
VATGAS éhallengPeE rydregen Eneray:E ’
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HYDROGEN STRATEGIES IN EUROPE

» 20 countries with national hydrogen
strategies or roadmaps.

» Since September 2022, four new strategies
have been adopted: Bulgaria, Estonia,
Finland, and Ireland.

* By the end of 2023, four additional strategies
are expected: those of Lithuania, Cyprus,
Romania, and Greece.

* Belgium, the United Kingdom and most
recently, Germany have updated their
strategies.

* France is preparing its strategy update
planned to be published in December 2023.
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Overview of hydrogen strategies in Europe
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Source: Hydrogen Europe. Data as of 07/08/2023. 4



PtH HYDROGEN PRODUCTION CAPACITY

Total announced PtH hydrogen production capacity
in Europe by country (GW,)

@ roovescw
@ sow

Up to 1GW

Existing projects with undisclosed capacity
No known projects

Not included in the analysis
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The number of announced PtH projects
planning to be operational in Europe by
2030 increased by 30% since 2022.

In the same period the number of delayed
projects increased by some 25%

Main reasons for delays:
> Regulatory uncertainty
Limited access to funding
Lack of offtakers
Disturbed delivery of components

>
>
>
> Uncertainty of certification



ON NEEDS

65% MORE GREEN ELECTRICITY

TWh/r Elanvandning i Sverige 2023-2030 Elanvandning i Sverige: Industri, transporter, bostader & service, férluster, [TWh]
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M Overforingsforluster ROGNQ} -

M Industri SKGS

Industr
200 M Transporter ’

Bostader och service

B Transmission losses

B New demand
Hydrogen production

I - Households, buildings
I

72023 2024 2025 2026 2027 2028 2029 2030

w gruppen "B er och service™ baseras ph Profus arbe gsikriga

2021 2030 2050
Source: SKGS, 2023 Source: SCB, Energimyndigheten och SKGS Source: Swedish Wind Association

* The electricity demand in Sweden is expected to total 370 TWh by 2050
» By then, hydrogen production is expected to require approximately 130 TWh per year

» Considerable increase in electricity use can take place as early as 2030, as it is expected to increase
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UNLOCKING THE POTENTIAL: HYDROGEN

MALIIIGEXCSL AND REGIONAL GREEN HYDROGEN ECOSYSTEMS

definition criteria:
Supply of more than one sector
Large-scale
High value chain coverage
Geographically defined scope
Suitable project feasibility

are currently under
development in Europe
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THE AMBITION
- Next-generation market development

- Integrated (and larger-scale) projects covering
more and more of the value chain — "mini hydrogen
economies"”

Hydrogen

Source: Clean Hydrogen JU, RolandBerger



BALTIC SEA REGION HYDROGEN COUNCIL

COLLABORATIVE EFFORT INVOLVING PARTNERS IN BALTIC SEA REGION COUNTRIES
AND UKRAINE

Field Workshops with industry experts, strategists and business developers :‘
| 4

Meetings in Baltic Sea Region Hydrogen Council -

o o .

Sl Swedish Baltic Sea Region population: 85 million
e Institute

Representing more than 400 market players e

= More than 100 PtH projects
BALTIC SEA REGION

HYDROGEN COUNCIL -
2030: over 1,7 MT green hydrogen production -
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SECURING GROWTH OF GREEN HYDROGEN

MARKET procress

Safeguard sufficient production of clean energy in the region
stimulate development of competence, alllevels

Facilitate efficient permitting processes

Support initial access to market by pUbllC Procu rement procedures
Assistin de-risking new investments by strategic financial aid

Contribute to suitable legal development by deployment of regulatory
sandboxes

Actively search for best practice and foster collaboration
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THANK YOU!

Pawel Seremak
Head of Projects

pawel.seremak@vatgas.se
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