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The H2V Facility delivers dedicated support to hydrogen practitioners via PDA
services, the H2V Knowledge Centre and the H2V Platform

The Hydrogen Valleys Facility

Dedicated support via the Hydrogen Valleys Facility by

Partnership

1 ore
H Project Development Assistance ¥ H2V Knowledge Centre

Provision of dedicated Project Development Sharing & dissemination of knowledge and
Assistance (PDA) for Hydrogen Valleys projects provision of capacity building for the broader
towards Final Investment Decision hydrogen community
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Hydrogen Valleys
operational/under
construction

H2V Platform

Maintenance & extension of the Hydrogen Valley Platform to enhance its positioning as the global one-
stop-shop for hydrogen flagship projects
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https://h2v.eu/
https://h2v.eu/

This document is part of the H2V Knowledge Centre that offers hydrogen
practitioners knowledge material in written and interactive formats

The H2V Knowledge Centre

Structure and scope of the H2V Knowledge Centre Target audience
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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.
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Key objective of this document is to support Hydrogen Valleys in their
technology assessment with a focus on partner categorization and scouting

Key objectives and content of this document

Key objectives

Key content

Conduct a technology
assessment of

relevant technologies
for all major components

of the Hydrogen Valley
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Hz value chain assessment

Structured approach to evaluate and prioritize all relevant value chain
steps based on their strategic relevance for the Hydrogen Valley and
other potentials

Technology scouting

Comprehensive approach to prioritize focus technologies based on a
detailed technology analysis considering aspects such as cost reduction
and innovation potentials

Partner categorization and partner scouting
Guidance on the identification of potential partner types for focus
technologies and on the scouting of potential partners
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To select suitable technologies for key components along the Hydrogen Valley
value chain, a thorough 4-step technology assessment is recommended

Technology assessment - overview

Focus of this document

Focuslevel H, value chain Technology Company types Specific companies
Process H, value chain Partner
step O assessment © Technologyscouting | €@ categorization @ Partner scouting
Description Identification of relevant  Prioritization of focus Identification of potential  Scouting of potential
value chain steps technologies based on partner types for focus partners
concrete project setup technologies
Deliverables  High-level analysis with Detailed analysis with List of potential partner Short-list of potential
key value chain steps key technologies categories partners

O It is recommended to repeat the technology assessment in regular intervals
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e Partner categorization

With the partner categorization, appropriate innovative partner types can be
assigned to each prioritized technology as per technology scouting

Partner categorization framework

Objective @/'

- Identification of relevant partner
types for Hydrogen Valley's
innovation strategy and assign
innovation types

- Matching of focus technologies
with identified innovation partner
types based on assigned
innovation type

+ @ *
Outcome \%

0 Defined partner categories for
focus technologies suitable for
collaborative innovation

Q Defined innovation partners to
facilitate innovation

Source: Roland Berger

Framework

&¥

Question

Option space

How can the
innovation be
classified?

Where to look for
partners?

Where/with whom

to innovate?

Incremental
innovation

Adjacent innovation Disruptive innovation

Outside of Hydrogen Valley

Within Hydrogen Valley

EPC company Energy company
Hydrogen Valley Hydrogen Valley
consortium partner 1 consortium partner
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9 Partner categorization

There are three types of innovation depending on the impact on the market and
technology readiness level (TRL) - Incremental, adjacent and disruptive

Types of innovation

A

High Description Example
€@ 'mprovements to existing technologies but still Optimization of
| \;a!./} require innovation to reduce costs, improve operations
§ o % efficiencies and optimize operations
-  Disruptive
8 - innovation
Q [T . . . .
= 2 ; ; @ Innovation to technologies underway adimed tohave  Scarce material
= Adi | ‘ i a considerable impact on the performance of the replacement
sajacen i technology
innovation :
Incremental ‘
™ € Developing new technologies by introducing AEM electrolyzer
N | : | > disruptive innovations aimed at changing the waya  technology
Optimization Adaptation of Development of tech | k tsi dert t
of existing existing breakthrough echnology works or acts in or e.r .O setnew .
technologies technologies technologies standards and to outperform existing technologies

How to innovate
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e Partner categorization

Depending on the type of innovation, different types of partners are suitable -
Start-ups for more disruptive, established players for incremental innovation

Categorization of partners and types of innovation

Industrial gases q . .

Type of H, technology H,-related component
partner providers providers

Type of Incremental innovation Incremental innovation
innovation

Adjacent innovation Adjacent innovation

Disruptive innovation Disruptive innovation

Description Established H,
technology providers
with mature technology

Component providers
with mature technology
and willingness to
release new
technologies

Type of
partner

Type of
innovation

Incremental innovation
Adjacent innovation

Disruptive innovation
Description Mature companies focusing
on innovations for various
downstream applications of
H, production

Incremental innovation
Adjacent innovation
Disruptive innovation
Emerging companies striving

to bring innovative H,- based
innovation to the market

Incremental innovation
Adjacent innovation

Disruptive innovation

Gas companies seeking
competitive advantage
by deploying innovative
technologies
innovations

Incremental innovation
Adjacent innovation

Disruptive innovation

upon disruptive innovation
and/or exclusive IP rights in
H, sector

Incremental innovation
Adjacent innovation
Disruptive innovation

EPC companies with
experience in assembly

of H, focusing on
technical feasibility of

Nascent companies building

Incremental innovation
Adjacent innovation

Disruptive innovation

OEMs for H, end use
applications (e.g.,

focus on innovations
driving down costs

Incremental innovation
Adjacent innovation

Disruptive innovation

Research institutes and
innovation clusters focusing
on fundamental and applied
research in the H, space

B Established players with primary H, focus [l Established players with secondary H, focus [l Other (emerging companies and research facilities)

Source: Roland Berger

trucks, tugboats) with

Incremental innovation
Adjacent innovation
Disruptive innovation

Players along H, value
chain seeking to deploy

cheaper/more efficient
H, technologies

. International research . . o

Incremental innovation
Adjacent innovation
Disruptive innovation

International universities and
academia with broad expert

network focusing on
fundamental H, research
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e Partner categorization

For each focus technology and depending on its innovation potential, a suitable

long-list of partners can be created

Process of partner categorization per focus technology

Question

Option space

How can the
innovation be
classified?

Where to look for
partners?

Where/with whom

to innovate?

Source: Roland Berger

Incremental innovation
Technology is already mature and proven
in operational environment

Adjacent innovation
Technology is well understood, but not yet
proven in operational environment or at
commercial scale

Disruptive innovation
Basic principles and potential of
technology are known, but have not yet
been demonstrated

|
v v

Outside of Within Hydrogen
Hydrogen Valley Valley

Mature technolog. Mature technol. for
with which other which Hydrogen
market players Valley has the
have extensive capabilities to

v v v v
Outside of Within Hydrogen Outside of Within Hydrogen
Hydrogen Valley Valley Hydrogen Valley Valley
Emerging Emerging Promising research Research projects

technologies in

which Hydrogen

Valley team has
superior knowledge

technologies where
another player has
exclusive rights,
e.g, IP rights

projects at external
innovation facilities

to develop certain
planned Hydrogen
Valley components

experience achieve innovation
H, technology Hydr. Valley sub-
= . .
providers project team

» EPC companies

End-application
OEMs

Energy
companies

Hydr. Valley sub-

H, technology
project team

providers

Component
providers

N End-application
OEMs

> Scale-ups

Research
institutes

Hydr. Valley sub-
project team
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° Partner scouting

Based on the long-list of partners, a short-list of potential partners can be

created for all focus technologies

Partner scouting framework

©

Objective

Framework (exemplary)

&¥

|Identification of potential partners
for each partner category as
defined per partner categorization

For selected focus technologies,
partners should be scouted at the
component level if this has been
identified as a key innovation area

+ @ *
Outcome X

Q Shortlist of potential partners
assigned to the specific
innovation areas

Source: Roland Berger

Type of player Potential partner companies for selected technologies
0. Process input 1. Green 2. Conv. &
generation hydrogen storage
roduction
Established | Company1 | [ Company3 | [ Company5 | [ Company7 |
H, technology
provider | Company2 | [ Company4 | [ Companyé | [ Company8 |
Component Bigféqr
manufact. P
Diaphragm | Company 15 | | Company 16 |
. ]
Start-up
Research
Stitute Company 23

institute
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