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"Hydrogen Valleys" are local market makers for clean hydrogen – Integrated 
infrastructure projects along the full value chain

… and what they're made of

• Next-generation H2 market 
development

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

Hydrogen 
Valleys

Fully 
developed 
hydrogen 
industry 

Pilots, 
demo 
projects

Hydrogen Valleys …

• Large-scale joint investment (> EUR 10 m and up to multi-bn EUR)

• Full hydrogen value chain coverage
– Centralized clean hydrogen production (de facto mostly green H2)
– Shared infrastructure (e.g., pipelines, refueling stations)
– Multiple end-uses (e.g., steel industry, fuel cell trucks)  

• Clear regional scope (e.g., around a major port)

• increasingly underpinned by long-term commercial arrangements 

H2O

H2

CO2

CxHx

Industry

Energy

Mobility
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Bringing global knowledge sharing and collaboration together: The Hydrogen 
Valley Platform

Key elements of the platform
• World map of Hydrogen Valleys

• Individual Hydrogen Valley profiles

• Data, analysis, visualization

– Insights: value chain, technologies, 
stakeholders, capacities, cost, 
funding & financing, challenges & 
success factors, etc.

– Best practices for project 
development

• Toolbox for project development

– Other global hydrogen platforms 
and databases

– Reference studies and reports

• Hydrogen Valley members area

www.H2V.eu

https://h2v.eu/
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Coined and conceptualized in Europe, Hydrogen Valleys have become a truly 
global phenomenon

Southern Arava Hydrogen Valley
H2iseO

Hydrogen Valley South Tyrol
HYPER

North Adriatic Hydrogen Valley
Fukushima Energy Research Field

Djewels
H2 Proposition Zuid-Holland

H2-Fifty
HEAVENN

Hydrogen Delta
Hydrogen Hub Noord-Holland

H2 Valley Mid-Norway
Hydrogen Hub Agder

HyFuel AS
Green Hydrogen & Chemicals Oman

Amber Hydrogen Valley
Aveiro Green H2 Valley

Galileu Green H2 Valley
GREENH2ATLANTIC

MadoquaPower2X (Sines Energy Hub)
Sines Hydrogen Valley

Green Hydrogen @ Blue Danube
Hydro3D

NEOM GREEN HYDROGEN
Black Horse

Basque Hydrogen Corridor BH2C
BenortH2

Green Crane (Western route)
Green Hysland

HyVal
Mid Sweden Hydrogen Valley

Phi Suea House Project
HYSouthMarmara

H2U Hydrogen Valley
BIG HIT

HyGreen Teesside
HyNet North West

Advanced Clean Energy Storage Project
Port of Los Angeles Shore to Store

SoHyCal
Wyoming Clean Power Center (WCPC)

Countries with established Hydrogen Valleys Locations of Hydrogen Valleys

CQ-H2 Hydrogen Hub
Crystal Brook Hydrogen Superhub
Eyre Peninsula Gateway
Hunter Hydrogen Network
WIVA P&G
Flemish hydrogen ports valley
H2BE
Ceará - Green Hydrogen House
Alberta Industrial Heartland Hydrogen Valley
Green Hydrogen Antofagasta
Green Hydrogen Magallanes
Foshan Lake Hydrogen Valley Town
Rugao Hydrogen Energy Town
Zhangjiakou demonstration project
Cluster NortH2
HyBalance
Hydrogen Valley Estonia
BalticSeaH2
Naantali Plant
Normandy Hydrogen
Regional Hydrogen Roadmap
ZEV - Zero Emission Valley
Centrale Electrique de l'Ouest Guyanais
Clean Hydrogen Coastline
doing hydrogen
eFarm
Grande Region Hydrogen EEIG
H2NORD GmbH & Co. KG
H2Rivers
HY.City.Bremerhaven
HY.Kiel
hy.klettwitz
HY.Waiblingen
HyBayern
Hydrogen Valley Emsland
HyWays for Future
LHyVE Leipzig Hydrogen Value chain for Europe
Norddeutsches Reallabor (NRL) 
REFHYNE 2
H2CRETE
TRIERES
Yellow Swallow

New joiners in last months:

TRIERES

H2Crete

Hydrorgen Valley Emsland

Amber Hydrogen Valley

NEOM GREEN HYDROGEN

As of today,       
84 Hydrogen 
Valleys are 

listed on the 
H2V platform 
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In 2021, there were 22 European Hydrogen Valleys on the MI H2 Valley platform –
Today, we can map more than 60 such integrated projects

Note: Only considering Hydrogen Valleys participating in the Mission Innovation Hydrogen Valley Platform

5
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x3 x16 x1 x4

x6 x3 x5 x2
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Europe Asia-Pacific Americas Middle East & Africa

∑ 62

∑ 9
∑ 9

∑ 4

x4 x3 x1 x1 x1 x1 x2 x4 x1 x1 x1 x1x1
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European Valleys are still "early stage" as of today – About 3/4 of projects under
development have yet to take a final investment decision

Project concept 
phase

Feasibility phase pre-FID 
phase

post-FID 
phase

Under
construction

Operational

Phase 
0

Phase
1

Phase 
2

Phase 
3

Phase 
4

Phase
5

6%12%8%56%18%

2021 2022 2023 2024 2025 2026 2027 2028 203020292020

1

1

1

1

1

1

4

6

2

4

3

1

2

1

2

Large scale Mid scale Small scale

Note: Small scale: Investment < EUR 50 m; Mid scale: Investment EUR 50 – 500 m; Large scale: Investment > EUR 500 m; 1) n = 38

Planned start of operations of European Hydrogen Valleys 
[# of projects1)]
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The European Valleys focus on green hydrogen for various end-uses in 
mobility, industry, and energy sectors

69%

41%

Electrolyzer technologies

Mobility end uses 
(mainly buses, 
trucks and cars)

Energy end uses 
(esp. grid injection and 
gas-fired power 
plants)

Storage (mainly compr. gas. H2)

73%

Transportation

-+

57%
33%

Pipelines Trucks Vessels

78%
58%

8%

PEM Alkaline Other

82%

22% 11%

Tanks Caverns Other

84%

Industrial off-
takers 
(esp. chemical 
industry, refineries 
and steel)

~ 15 mt
annual green 

hydrogen production 
volume1)

1) After reaching maximum build-out stage 

DownstreamMidstreamUpstream
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With EUR 85+ bn planned investment, European Hydrogen Valleys are on a 
path to competitiveness with fossil H2

> EUR 85 bn 
total investment1)

Ø 6.2 EUR/kg 
hydrogen cost

Less 
competitive

At par or more 
competitive

55%

45%

… growing commercial
confidence

Small-scale 
(<100)

Mid-scale 
(101 - 1,000)

Large-scale 
(>1,000)

27%

32%

41%

Investment Hydrogen cost Competitiveness

<4

4-8

>8

13%

66%

22%

In EUR m In EUR/kg
…tend 
to be 

mobility 
focused

…tend to 
be industry/ 

energy 
focused

… tend to be 
smaller-

scale 
projects

..tend to be 
larger-scale 

projects

Compared 
to conventional 
offering, as per 

developers' own 
assessment

1) European Projects
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European developers face common challenges, especially concerning 
funding and regulations → … addressed in recent workshops

Most significant regulatory hurdles when 
developing Hydrogen Valleys in Europe1)

Top overall challenges when developing 
Hydrogen Valleys in Europe1)

1) Top 5 answers from survey; multiple answers possible

Project funding

Permitting and authorization

Technology readiness

Project’s business case

Regulatory provisions

74%

65%

65%

51%

44%

Lack of authorities’ permitting experience

Inadequate permitting procedures

Taxes/levies/duties on green electricity

Missing/overly strict H2 safety regulation

Other (e.g. regulatory uncertainty on 
implementation of supranational policies
and regulation such as RED II, IPCEI)

78%

58%

44%

36%

22%
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The key success factors for Hydrogen Valley development can be broadly 
classified into project structuring and project financing success factors

Top overall success factors when 
developing Hydrogen Valleys1

1) Top 5 answers from survey; multiple answers possible

Business model development

Securing funding

Political backing and buy-in

Project’s business case

Partnership development

76%

67%

57%

55%

50%

Two broad categories of success 
factors:

Project structuring 
factors:
Related to project execution, 
value chain integration, and de-
risking of project progress

Project financing 
factors:
Related to securing non-
recourse project financing, 
bankable offtake agreements, 
price formula, etc.

Workshop #1: success factors of hydrogen valleys 
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The hydrogen market needs inter-project collaboration to get to the necessary 
next levels of project scale and volume uptake

Global green H2 production capacity by 2030 [GW]

2023 2030 2030

<1 GW

~120 GW

590 GW

x4.9

Global demand 
under IEA's Net 
Zero Emission 
scenario in 
order to stay on 
a "Paris path"

Roland Berger 
market 
projection

To reach needed volumes, cooperation must be leveraged

Source: IEA; Roland Berger Hydrogen Project Database

Capacity 
today Generating ideas, sharing lessons learned: Diversity of input leads 

to improvement of results – peer to peer learning and knowledge 
sharing is essential in the dynamic hydrogen sector

Driving down cost: Cooperation can lead to significant 
cost savings by pooling resources, leveraging bargaining 
power and reducing transaction cost

Derisking commercial structures: Diversification 
of offtake or supply decreases commercial risks 
and increases chances of full capacity utilization

Tapping market potential: Cooperation 
can access demand or supply pools 
previously not reachable

G20 target (2023 summit): 

"Support cooperation in 
hydrogen to enable 
carbon neutral pathways"

Workshop #2: cooperation between hydrogen valleys 
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Infra. driven cooperation centers on asset dev. and infrastructure sharing, while 
project dev. collaboration facilitates knowledge sharing and joint interests

Examples
• Use of hydrogen import terminals to connect Hydrogen Valleys

• Operation of hydrogen pipelines between Valleys

• Sharing assets producing renewable energy (e.g., wind or solar)

• Sharing vehicles for hydrogen transport

Examples
• Joint workshops and trainings

• Joint procurement 

• Best practice sharing

• Consortium building to combine resources and expertise

Infrastructure-driven cooperation 

• Cooperation in the area of building, operating 
and managing assets

• Key cases: sharing mid-stream transportation 
and storage infrastructure or refueling networks

• It can help to make the market more liquid, 
diversify risk and allow access to new demand 
or supply centers

Project development cooperation 

• Various collaborative activities aimed at 
achieving a common goal through their 
individual project

• Sharing knowledge, ideas and experiences from 
one hydrogen valley to the other

• Pooling resources, increasing bargaining power

Workshop #2: cooperation between hydrogen valleys 
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Mapping the European Hydrogen Backbone (EHB) plans across the European 
valley landscape shows the huge potential for linking Valleys with pipelines

Centers of 
production 
Hydrogen Valleys
(H2 tpd)

<15

15-100

100-500

>500

n.a. / 
confidential

Cluster

EHB

European Hydrogen Backbone: Key facts

Objective: Development of a dedicated hydrogen 
pipeline transport network across European 
countries to enable large-scale transport and 
use of hydrogen

Initiators:
European Hydrogen Backbone initiative; group 
of 31 EU gas Transmission System Operators 

COD:
2040 (final stage of pipeline construction / 
upgrade)

Length: 53,000 km by 2040 (accelerated EHB vision)

Required 
invest:

EUR 80-143 bn (60% repurposing, 40% new)

Countries 
covered:

28 countries

Approach: 2030: Initial pipeline network of 28,000 km

2035: Extended pipeline network

2040: Mature pipeline network of 53,000 km

Source: European Hydrogen Backbone, Hydrogen Europe, Desk research

Workshop #2: cooperation between hydrogen valleys 
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Our next steps: updating data, EU Hydrogen Week, additional workshops, final 
report / global study

Next steps

• Data updates, tracking project 
progress (2023)

• European Hydrogen Week (2023)

• Additional workshops for Valley 
developers and policy makers (2024)

• Final report / global study on 
hydrogen valleys (2024)

… and of course: adding additional 
Hydrogen Valleys to the community

www.H2V.eu

https://h2v.eu/
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Your contact at Roland Berger

Roland Berger GmbH

Am Sandtorkai 41 | 20457 
Hamburg | Germany

markus.kaufmann@rolandberger.com

Partner

Markus
Kaufmann
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