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Disclaimer

This presentation is for informational purposes only and is not offered as professional advice
for any specific matter. Professional advice should always be sought before taking any
action or refraining from taking any action based on this presentation.

Roland Berger group of companies ("Roland Berger") and the editors and the contributing
authors do not assume any responsibility for the completeness and accuracy of the

information contained therein and expressly disclaim any and all liability to any personin
respect of the consequences of anything done or permitted to be done or omitted to be
done wholly or partly in reliance upon the whole or any part of the presentation.

The presentation may contain links to external websites and external websites may link to
the presentation. Roland Berger is not responsible for the content or operation of any such
external sites and disclaims all liability, howsoever occurring, in respect of the content or
operation of any such external websites.

Source: Roland Berger
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Clean Hydrogen

The H2V Facility addresses support needs in the market with the aspiration of
achieving 50 Hydrogen Valleys operational/under construction in the EU by 2030

The Hydrogen Valleys Facility at a glance

State as of 2026

g3 ®

EU Hydrogen Valleys
on the
H2V Platform

24 ®

EU Hydrogen Valleys on
the H2V Platform
Operational or
under construction

Source: Roland Berger
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Today marks the second webinar of our webinar series "Advancing H2 Projects

to FID"

Upcoming webinars and self-service material

2026 webinars on "Advancing H2 Projects to FID"

Key facts:

- Target audience: Open invitation to any interested participant

- Registration: www.h2v.eu/h2v-knowledge-centre

- Material: Consolidation of findings and key slides to be uploaded to www.h2v.eu

- Follow-up: Persons with interest in follow-up activities can reach out to h2v@clean-

hydrogen.europa.eu

Webinars:

Webinar 1

H, market and
offtake

Date: 14.07.2026
Time: 9:30am - 11:00 am

Webinar 2

Key steps in bringing
Hydrogen Valley
projects to FID

Date: 18.09.2026
Time: 9:30am - 11:00 am

Webinar 3

Regulatory
insights on RFNBO
vs.LCH

Date: 17.11.2026
Time: 9:30am - 11:00 am
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. Status of the Hydrogen Market
. Offtake strategy and guardrails
. Contracting & procurement

strategy

- Hydrogen value chain

assessment

. Evaluation of technical suppliers
- Conducting a socio-economic

assessment

. Setting up Hydrogen Valley

project organisations

. Milestone planning towards FID
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Non-exhaustive Partnership

Hydrogen Valleys fail before FID when timelines, regulation and demand are not

de-risked early

Key barriers and mitigation measures for Hydrogen Valleys

Key barriers for green H, projects

Long development and coordination timelines -
Multiple assets, partners and approvals must progress
in a coordinated sequence

Gaps in regulatory environment for H, -
Valleys require permits and compliance across
production, infrastructure, storage and end-use assets

H, demand uncertainties -
Investors typically seek high demand-certainty for H,;
missing offtake agreements raise commmercial risks

Delivery and interface risks -
Delays or changes in one sub-project can affect
infrastructure and other Valley participants

— Exemplary mitigation measures

- MW-scale Hz projects average c. 2-3 years lead time, rising to c. 5+ years

for GW-scale; thus, timely planning is needed

- For COD this decade, large projects must reach FID by 2026/2027

- Lobbying & implementing key reg. enablers, from developer perspective:

- Production: CAPEX subsidies, permitting
- Offtake/consumption: CCfDs, quotas, mandates for H,-ready infra.
- Competition: Carbon pricing, carbon accounting for blue H,

- Business development activities focused on offtakers with highest

willingness-to-pay (sectors with reg. targets, limited alt. decarb. options)

- Mitigation strategies exist (e.g., offtake agreements, feed-in tariffs), but

policy support is needed (e.g., CO, pricing) to bridge the pricing gap

- Timely start of pre-planning and conceptualization processes
. Consideration of buffers for unexpected delays in project planning
- Conduct of in-depth pre-FEED and FEED studies to mitigate risk of failures

Source: Hydrogen Valleys platform, FCH JU, Oxford Institute of Energy Studies, Hydrogen Council, Roland Berger Roland Berger | 9
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The highest risks arise before FID — Early and systematic de-risking is key to
reach FID

Typical project’s lifecycle

Final investment Financial Commercial operation

Project lifecycle Feasibility decision close date (COD) End of life
[simplified] 2 * 4 4 &>
Early stage development Late-Stage development Construction Operations
PROJECT RISK
4 Offtake risk
d Permitting risk
J Financing risk
CAPITAL NEEDS
PROJECT DEBT
CAPEX /
® DEVEX ® o OPEX °

Roland Berger | 10



Simplified illustration [EINSNSEMEAEE

Seven success factors systematically reduce the risks that stand between a
concept and FID

Success factors of H2 Valley projects

Energy supply H, Production Transport, storage & distribution H, offtake

)

© Upstream © Midstream © offtake

- Reliable, high-load-factor renewable . Seamless site integration, transport - Credible demand outlook and phased

energy supply and distribution offtake growth across multiple end uses

- Efficient hydrogen production . Flexible, right-sized storage and . Integration into an existing product
matched to phased Valley demand distribution infrastructure portfolio or end-use process

Infrastructure/
asset operation

oSuppIy chain delivery

- Bankable technology suppliers with credible performance and local service capability

- Experienced EPC Co's for (partial or turnkey) delivery, proactive permitting and licensing

5 Policy support: Clear political backing & master planning, strong supporting regulation & public funding
¢ Project design & governance: Clear roles, coordinated decisions, partnerships and phased implementation

7 Financial structuring and mobilization of funding: Non-recourse project finance, de-risking, government guarantees and funding

Source: Market research, Roland Berger Roland Berger | 11
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A Hydrogen Valley combines clean hydrogen production, shared infrastructure
and multiple end uses within a defined geography

Hydrogen Vdlleys ... .. and what they're made of
- Next-generation H2 market . Large-scale joint investment (> EUR 10 m and up to multi-bn EUR)
development .
- Full hydrogen value chain coverage
- Integrated (and larger-scale) - Centralized clean hydrogen production (de facto mostly green H2)
projects covering more and more of - Shared infrastructure (e.g., pipelines, refueling stations)
the value chain - "mini hydrogen - Multiple end-uses (e.g., steel industry, fuel cell trucks)
economies
Fully - Clear regional scope (e.g., around a major port)
Hydrogen ﬁ%%%%id . increasingly underpinned by long-term commercial arrangements
Valleys : industry
E L Rl ( Hotp
—N Ty
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Individual FID’s happen on sub-project-level - But interdependencies and
de-risking require close coordination on Valley level

Archetypical H, valley

° e H2 Vdlley level
Sub-project TN Sub-project 2 Sub-project 3 Sub-projects 4-x

level
1. 2. 3. 4, 5. 6.
Energy supply Production Conversion Transportation, sto- ) Industry off-takers Mobility off-takers
rage, reconversion
) - H, compression/ H, H,

-,,‘_,—) — liquefaction —_ — « Refineries - Commercial
o . LOHC . Steelmaking —— vehicles
8_ [ « Trains
o Ammonia - HRS
® - Solar — « Ammonia synthesis — Pipeline — . Fertilizer production
o - Wind (on/offshore) . Shibpin - Chemicals
o . Hydro/biomass/geo- — - Electrolysis ) TrcFi)rE) 9 I FT e-fuels
> thermall " Methanol - Aviation
5 . Storage — . Methanol synthesis — ° — . Olefins, formaldehydes - Shipping
B - Fuel additives
)
b .
8 __ + FT synthesis |
. (e-fuels)
£

FID1- FID 2 - Derivative FID 3 - FID 4-X -

Renewable Hz production production (if Midstream End use integration

applicable) infrastructure

Roland Berger | 14



0 Individual project level
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For individual projects, reaching FID requires progressing through six phases,
each anchored by a clear stage gate

Typical project phases and activities

Stage gates Gate 1 Gate 2 Gate 3 Gate 4 Gate 5
Project initiation Concept study Feasibility completion FEED completion FID

Typical . Development of first . Indicative . Feasibility study with ~ « FEED study and . Detailed

activities technical estimation of key class IV cost value chain engineering for

(non- specifications component size and estimate integration major components

exhaustive)

Source: Roland Berger

- Definition of high-level

business case

. Discussions with

stakeholders

cost

- Specification of

techn. concept

. Validation of

offtaker interest
and commercial
viability

- Set-up of project

governance

. Substantiation of

non-binding
commercial Heads
of Terms (HOTSs)

- Development of

business model

- Preliminary risk

assessment

- Negotiation of

binding term sheets
(TS)

- Permitting

application

. Refinement of

business model

. Finalization of cost

estimation

. Securing of

hydrogen offtake
agreements (HOA)

. Finalization of

permitting

Roland Berger | 15



0 Individual project level
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FID is only possible when five interdependent workstreams mature in parallel

What it takes to bring Hydrogen Valley projects to Final Investment Decision

Project management
Integrated planning, dependency
management and timely decisions

Commercial
Demand, contracts and a viable

. . . Technical : Technical
Validated design, integration and cost : :

certainty

Financing _ business case
Public funding, equity, debt and &———=— Financing
bankability Legal and governance
: Legal and governance : Legal structure, clear roles & decision
Political, regulatory and permitting : right
Stakeholder support, regulatory o—-— Political, regulatory and permitting :
compliance and permits O

Roland Berger | 16



0 Individual project level i Partnership

Each of the five workstreams must meet clearly defined conditions before FID
can be taken

Typical conditions for FID

Workstream Typical milestones to FID Description

o Commercial Offtake agreements signed Fully termed and binding (long-term) offtake agreements with offtakers signed

Other relevant agreements along the value Agreements with any other players along the hydrogen value chain, such as infrastructure access
chain signed agreements or transportation agreements signed

Feasible business case and with plausible underlying assumptions incl. final cost estimate with
acceptance typically by all shareholders

Business case approved

e Technical FEED results validated Completed and validated FEED study, incl. final cost estimates for CAPEX and OPEX
Construction tender(s) advanced Supplier screening done, tender documents for construction prepared and potentially issued
Surveys conducted All necessary surveys have been conducted
erge . . . Permitting strategy in place with application for major construction permits ongoing or ideally
e Permitting Major permits advanced or already received permits already received

° Financing Financing plan approved Financing plan based on public funding, equity and debt financing approved by all shareholders

Bankability validated Financial advisors confirmed bankability of the project

Consortium partners along the hydrogen value chain onboarded, incl. - if relevant - signature of

Project mgmt,, OMEar LT FOTEr Orlsoerise letters of commitment or other formal agreements
legal and
g Post-FID execution plan in place Detailed post-FID execution plan for detailed engineering, construction and commissioning in place
governance
Legal structure established "Investible" legal structure established, e.g., a Special Project Vehicle

Source: Roland Berger Roland Berger | 17



a Individual project level

Required capabilities vary by project scope - building the right team early is

critical to reaching FID

Required capabilities to reach FID

a

Commercial

Technical

Polit., reg. & permitting

Capabilities strongly depend on
specific scope of Hydrogen Valley!

Finance

Project management

Typical mile-
stones to FID

Offtake agreements signed

Other relevant agreements
along the value chain signed

Business case approved

FEED results validated

Construction tender(s)
advanced

Surveys conducted

Major permits advanced or
already received

Financing plan approved

Bankability validated

Consortium partners
onboarded

Post-FID execution planin
place

Legal structure established

Required
capabilities

. Deep understanding of gas

and H, market dynamics

- Market analysis expertise

- Experience in designing

business models

- Relationship building

competence

. Commercial negotiation

experience

- Financial modelling skills

. Cross-functional

Source: Roland Berger

capabilities for close
collaboration w/ technical

- Technical project

management experience

- Contractor management

experience (e.g., for FEED
study)

- Various engineering

disciplines incl. process,

mechanical, electrical, civil,

safety and environmental

- Scheduling expertise to

prepare construction

- Procurement expertise to

tender and award
engineering, EPC, services

- Deep regulatory
understanding

- Preferably an existing
network to key
stakeholders

- Relationship building

competence

. Communication skills with

public authorities

- Permitting expertise

. Strong financial
understanding

- Public funding expertise

- Deep understanding of

equity and debt financing
structures

« Experience in investor

identification, discussion,
and JV creation

- Project finance experience

- Project management

excellence

- Track record of project

development

. Outstanding leadership

capabilities

- Strategic thinking
- Stakeholder management

experience

- Relationship building

capabilities

. Solid eross-functional

understanding of all other
workstream disciplines

Roland Berger | 18



0 Individual project level Indicative and non-exhaustive RIS

One integrated roadmap makes dependencies and FID-critical activities visible
early

Final Investment

.. Decision
Holistic roadmap towards FID 9
) OH Workstreams Initiation Concept Feasibility FEED De-risking ‘ Financing
Activity *: opti
1. Commercial
B Morket inteligence APt 1y
. Market fundamentals -~ drketintefigence e s e
Bkt souinding 1.2 Offtake agreements

+ Offtaker longlist and shortlist 1.3 Partner & infra. agreements e e —

jendericendoatn 1.4 Business case )

- Quarterly offtake review 1.5 Bankability check

s s
- 2. Technical
1.2 Offtake agreements |

2.1 Initial engineering
2.2 Concept engineering
2.3 Feasibility engineering

- Commercial architecture
- Initial offtaker discussions
- Negotiation of key terms

- Negotiation of remaining terms 2.4 FEED engineering
- Relationship management 2.5 Detail engineering
|
7 2.6 Surveys
1.3 Partner & infra. agreements g arge I
) ¢ 3. Political, regulatory and permitting
- Partnership LOI/TS* , S
5 3.1 (Local) stakeholder involvement
- Negotiation of JV agreement* ) Y
jjinfrastructure access 3:2 permitting I

= 3.3 Regulatory compliance

.
1.4 Business case 4. Finance

- Creation of business model 4.1 Public fundlng

- Model refinement

4.2 Equity financing

I
I

4.4 Bankability assessments
I
5. Project management, legal, governance
!/ ' | |
5.1 Project management
! !/ ' | |

5.2 Stakeholder management
e .. ' _________________| |
5.3 Legal structure

Source: Roland Berger Roland Berger | 19



0 Individual project level Indicative and non-exhaustive i, Partnership

Clear milestones per workstream and phase create the decision points that
keep the FID timeline on track

Final Investment

Milestones towards FID De°6'°“
) OH Workstreams Initiation \ Concept Feasibility FEED De-risking Financing
etivity o 1. Commercial
1.1 Market intelligence . First offtake approachin place ‘
- Market fundamentals . First LOls signed X 3
- Market sounding - Non-binding HOTs signed ¢
. Offtaker longlist and shortlist - Binding TS signed 4
- Tender identification « Fully termed and binding HOAs signed
- Quarterly offtake review . Other rel. agreements along value chain signed i
—— — - . Business case approved
1.2 Offtake agreements 2. Technical
+ Commercial architecture . Technical guardrails specified '3
- Initial offtaker discussions . Technical concept validated ‘
- Negotiation of key terms - Technical feasibility confirmed 2 3
- Negotiation of remaining terms - Technical concept (based on FEED) finalized :
- Relationship management - Surveys finalized
- Final cost estimate (CAPEX, OPEX) complete
QR Siver A kel agcesments - Construction tender advanced :
i " treshipE OLRS 3. Political, regulatory and permitting
jEiegotiation of JV ogreement* . Stakeholder eng. strategy established '3
- Infrastructure access - Major permits advanced or received 2 2
1.4 Business case 4. Finqnce .
- Creation of business model : pUb,IIC Tundmg grdntgd ‘
3 - Equity investments signed
- Model refinement . .
. Debt financing secured

- Bankability study approved <O
- Finance documents signed

5. Project management, legal, governance
. Core owner team set up ¢
« Consortium partners onboarded
- Legal structure established

- Decision gates passed

Source: Roland Berger Roland Berger | 20



a Individual project level

Exemplary

Project progress is not just driven by individual workstream initiatives - iterative
cooperation between teams is critical

Cooperation requirements between project workstreams (Exemplary)

Project management

Finance -— Q -

— Project finance —

——  Financial analysis

— Compliance —

——

( \
@ Finance & Commercial

Finance workstream prepares
bankability requirements

v

Offtake agreements and supplier
contracts are drafted accordingly

v

Offtake status in turn influences the
finance team’s bankability approach

|
Commercial

Business
development

—— Market intelligence

Bid management

- - Technical - -

I
Political, regulat. &

permitting Support services
— Engineering Authority relations — HR
— QA/QC Regulatory affairs — Legal
a— Procurement Permitting Aggzﬁrr:li%%&
7 | A e | A\

@ cCommercial & Technical

Commercial workstream generates
insights about client expectations

v

These insights are considered in the
technical design

v

Technical design must be re-validated

with the commercial workstream

@ Technical & Permitting

Permitting team researches technical
or environmental standards

v

The technical design must reflect these
requirements

v

Design changes must be regularly re-

confirmed with the permitting team

Roland Berger | 21



0 Individual project level
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Robust individual projects form the basis of a thriving valley - de-risking and
strong organizational structures are key success factors

Sub-project-specific success factors

In-house/captive offtake
where possible - reduces
external counterparty
and market risk

Technical maturity & cost
certainty- Validated
technical design,
credible CAPEX/OPEX
estimates and well-
managed interfaces
reduce execution risk
before FID

@——N
(€
@

N

©_©

Full commercial de-risking via B2B
contract architecture - Use long-
term agreements to allocate supply,
infrastructure and offtake risks
clearly

Experienced project/procurement
team - Build an experienced project
and procurement team to manage
EPC contractors, technology
suppliers and critical interfaces

Business ownership & governance- Embed delivery in the
accountable business line, with clear P&L responsibility,
decision rights and dedicated resources.

Roland Berger | 22



e H2 Valley level Partnership

Valley success depends on orchestrating interdependent projects — not only de-
risking each sub-project

Valley-specific success factors

Win political backing early - streamline
permitting and unlock public funding

Capture quick wins from brownfield
infrastructure to keep CAPEX in
check and limit permitting
complexity

Install one governance body to keep
every sub-project movingin the
same timeline

Appoint a single
coordinator - don’t leave
Valley orchestration to
informal deals between
developers

Build a nucleus around
strong offtaker(s)- avoid
complexity at first,
broaden later

Roland Berger | 23



Partnership

Visit the H2V Knowledge Centre for detailed roadmaps, tools and self-service
material supporting each workstream towards FID

H2V self-service knowledge material

/HZV self-service knowledge )

.
material
@ s = Q womera =3
= A detailed roadmap with the key activities, interdependencies and milestones in In the commercial workstream, the focus is on market screening, offtake and The technical workstream develops the tech pt of the project with
can be established for each workstream to outline a coordinated path to FID other agreements, financial modelling and bankability of the project consecutive engineering studies, plant dimensioning and cost estimates

et et e et~

In the finance workstream, the focus is on securing public funding, equity and The project management, legal, and governance workstream focusses on

debt financing and on bankability assessments ce, project manag 1t, partnering set-up and the legal structure

( h2v.eu ) | Pomscn === [ — ===

Detailed roadmaps for every
workstream can be
downloaded from the self-
service knowledge material
section of the H2V
Platform’s website

- J

Roland Berger | 24
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Continue the journey: webinars and self-service tools support each step

towards FID

Upcoming webinars and self-service material

2026 webinars on "Advancing H2 Projects to FID"

Key facts:

- Target audience: Open invitation to any interested participant

- Registration: www.h2v.eu/h2v-knowledge-centre

- Material: Consolidation of findings and key slides to be uploaded to www.h2v.eu

- Follow-up: Persons with interest in follow-up activities can reach out to h2v@clean-

hydrogen.europa.eu

Webinars:

Webinar 1

H, market and
offtake

Date: 14.07.2026
Time: 9:30am - 11:00 am

Webinar 2

Key steps in bringing
Hydrogen Valley
projects to FID

Date: 18.09.2026
Time: 9:30am - 11:00 am

Webinar 3 d
ate

Regulatory
insights on RFNBO
vs.LCH

Date: 17.11.2026
Time: 9:30am - 11:00 am

Com-
mercial:\
\&/

Tech-
nical 'x'

Reg-
ulatory&

=]

Valley
gove ﬁ?ﬁﬂ

. Status of the Hydrogen Market
. Offtake strategy and guardrails
. Contracting & procurement

strategy

- Hydrogen value chain

assessment

. Evaluation of technical suppliers
- Conducting a socio-economic

assessment

. Setting up Hydrogen Valley

project organisations

. Milestone planning towards FID
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