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ABSTRACT 

This  paper  analyses  membership  data  from  39  hydrogen  associations  to  understand  which
economic sectors support the hydrogen transition in Europe,  and why. It  finds support from
manufacturers of motor vehicles, chemicals, (electronic and electrical) machinery, electricity and
gas  companies,  companies  working  in  transport  and  storage  (including  ports),  oil  and  gas
companies, and many professional, scientific, and technical companies. Chemicals manufacturers
and natural gas utilities stand out in their interest, as well as SMEs working in the value chain of
hydrogen and fuel cell  products. Registrations are clustered in the North Sea Region and the
Iberian Peninsula, with many fewer registrations in Italy and Eastern Europe (including Russia).
Motives  for  supporting the  hydrogen transition include sales  and market  growth,  rising  CO2

emissions  costs,  regulatory  and  public  pressure  to  decarbonise,  avoiding  stranded  assets,
diversification, investor concerns about the long-term profitability of carbon-intensive sectors,
and sector-specific concerns.
We extend our heartfelt thanks to the Vahabzadeh Foundation for financially supporting the publication of
best  works  by  young  researchers  of  the  Graduate  Institute,  giving  a  priority  to  those  who  have  been
awarded academic prizes for their master’s dissertations.

FLORIS JACOBUS ADRIANUS DE KLERK WOLTERS 

Floris de Klerk Wolters graduated in 2020 with a master's degree in International Affairs from the
Graduate Institute of International and Development Studies. He received his bachelor's degree
in Liberal Arts & Sciences from University College Utrecht.Floris is currently a Junior Project
Officer at DCAF - Geneva Centre for Security Sector Governance, where he works for the
International Security Sector Advisory Team and the Asia-Pacific Unit.

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/


TABLE OF CONTENTS 

Acknowledgements 

List of Abbreviations 

Chapter 1: Introduction 

Chapter 2: Methodology 

Chapter 3: Background 

Chapter 4: Literature Overview 

Chapter 5: Activities and Influence Hydrogen Associations 

Chapter 6: Analysis 

Chapter 7: Economic Geography 

Chapter 8: Manufacturing 

Chapter 9: Professional, Scientific & Technical Activities 

Chapter 10: Electricity and Gas 

Chapter 11: Mining and Quarrying 

Chapter 12: Transporting and Storage 

Chapter 13: Other Sections 

Chapter 14: Conclusion 

References 

The Haralds of Hydrogen

1



1

The Haralds of Hydrogen

2



1 ADEME 

2 AE

3 AFHYPAC 

4 BEV 

5 CCS

6 CCU 

7 CO
2

8 DWV 

9 EU

10 EU-ETS 

11 FCV 

12 FCH 

13 FCH JU 

14 GBP 

15 GDP 

16 HRS(s) 

17 HYPOS 

18 IEA 

19 IRENA 

20 Mt 

21 MW(h) 

22 NACE  

23 n.e.c. 

The Haralds of Hydrogen

3



24 NRW 

25 PEMs 

26 PTE-HPC 

27 SEK 

28 SMEs 

29 SOECs 

30 TW(h) 

31 R&D 

32 UK 

33 UN 

34 US 

35 USD 

The Haralds of Hydrogen

4



1

2 Which economic sectors and companies are promoting the hydrogen economy in Europe, and

what are their reasons for doing so?

3

The Haralds of Hydrogen

5



4

5

6

The Haralds of Hydrogen

6



1

2

3

The Haralds of Hydrogen

7



4

5

6  

The Haralds of Hydrogen

8



FOOTNOTES 

1.

2.

3.

4.

5.

6.

The Haralds of Hydrogen

9

http://www.firmenwissen.com
http://www.firmenwissen.com
http://www.bedrijvenmonitor.info
http://www.bedrijvenmonitor.info


1

2

3.1 Types of Hydrogen

3

The Haralds of Hydrogen

10



4

5

The Haralds of Hydrogen

11



3.2 Perceived Bene昀椀ts

6

7

8

The Haralds of Hydrogen

12



9

10

ţ

11

ţ

12

The Haralds of Hydrogen

13



13

FOOTNOTES 

1.

2.

The Haralds of Hydrogen

14



1

4.1 Political Economy of Hydrogen

2

3

The Haralds of Hydrogen

15



4

5

4.2 Literature Economic Sectors

6

7

The Haralds of Hydrogen

16



8

4.3 Literature Economic Geography

9

10

11

The Haralds of Hydrogen

17



The Haralds of Hydrogen

18



1

2

3

The Haralds of Hydrogen

19



4

5

The Haralds of Hydrogen

20



1

The Haralds of Hydrogen

21



The Haralds of Hydrogen

22



1

7.1 National Level

2

R2
α p 

3

The Haralds of Hydrogen

23



4

5

7.2 Hydrogen Clusters

6  

7

The Haralds of Hydrogen

24



The Haralds of Hydrogen

25



FOOTNOTES 

1.

2.

3.

The Haralds of Hydrogen

26



1

The Haralds of Hydrogen

27



8.1 Machinery and Electronic or Electrical Equipment

2

3

The Haralds of Hydrogen

28



8.2 Metals and Non-Metallic Mineral Products

4

5

6

7

8

The Haralds of Hydrogen

29



8.3 Chemicals and Chemical Products

9

10

11

The Haralds of Hydrogen

30



8.4 Motor Vehicles

12

13

14

The Haralds of Hydrogen

31



The Haralds of Hydrogen

32



15

16

17

18

The Haralds of Hydrogen

33



FOOTNOTES 

1.

2.

3.

4.

5.

6.

7.

The Haralds of Hydrogen

34



1

2

3

4

The Haralds of Hydrogen

35



The Haralds of Hydrogen

36



5

6

The Haralds of Hydrogen

37



1

2

The Haralds of Hydrogen

38



10.1 Natural Gas

3

4

5

The Haralds of Hydrogen

39



6  

ţ

7

8

The Haralds of Hydrogen

40



10.2 Electricity

9

10

11

The Haralds of Hydrogen

41



12

13

14

15

The Haralds of Hydrogen

42



FOOTNOTES 

1.

2.

3.

4.

5.

6.

7.

8.

The Haralds of Hydrogen

43



1

ę ę

The Haralds of Hydrogen

44



11.1. Oil and Gas Industry

2

3

4

The Haralds of Hydrogen

45



5

6

7

8

The Haralds of Hydrogen

46



9

10

11

12

The Haralds of Hydrogen

47



13

14

FOOTNOTES 

1.

2.

3.

4.

5.

6.

The Haralds of Hydrogen

48



1

12.1 Land Transport

2

ļ ť

3

The Haralds of Hydrogen

49



4

12.2 Ports & Warehousing

5

6

The Haralds of Hydrogen

50



7

The Haralds of Hydrogen

51



FOOTNOTES 

1.

2.

The Haralds of Hydrogen

52



1

2

3

The Haralds of Hydrogen

53



FOOTNOTES 

1.

2.

The Haralds of Hydrogen

54



1

2

The Haralds of Hydrogen

55



3

4

The Haralds of Hydrogen

56



Shell Leads Big Oil in the Race to Invest in

Clean Energy

Shell  et  Air  Liquide inaugurent  la  75ème station hydrogène

d’Allemagne

Qui  sommes-nous?

Positions Reinforced: 2017 Annual Report

Air Liquide to deliver hydrogen for thyssenkrupp’s  pioneering

project for lower carbon steel production

2019 Annual Report

ArcelorMittal  commissions  Midrex  to  design

demonstration  plant

Annual Report 2019

Pressemitteilung—HySynGas unter

den Gewinnern des Ideenwettbewerbs Reallabore der Energiewende

International  Journal  of  Hydrogen  Energy 34

Can the current EU regulatory framework deliver decarbonisation of  gas

Hydrogen cars, fuel cells, etc.: What you need to know | BMW.com

BP joins the Hydrogen Council

BP Annual Report and Form 20-F 2019

The Haralds of Hydrogen

57



BP Sustainability Report 2019

Reuters

The  Telegraph

Energy Conversion and Management 87

ţ The future of gas in Europe: Review of

recent studies on the future of gas

Why  the  European  wind  industry  needs  a  Clean

Hydrogen  Coalition  |  Recharge

International Journal of Hydrogen Energy 22

Electromobility: Fuel cell & hydrogen are a part of it

Plan voor mega waterstoffabriek legt vinger op zere plek in

energie-  en  klimaatbeleid

Deutsche  Bahn 2018  Integrated  Report—On track  towards  a  better

railway

World’s first hydrogen train rolls out in Germany

Blue hydrogen as an enabler of green hydrogen: The case of Germany

Über  uns

Universal registration document

Annual Report 2018

Annual Report 2019

Global Cement Top 100 Report 2017-2018

Proceedings of the National Academy of Sciences

The Haralds of Hydrogen

58



Annual Report 2018: Energy for the Future

Activities Report 2018

Sustainability Report 2018

Consolidated Annual Report 2019

Ziele  des  Netzwerks  Brennstoffzelle  und  Wasserstoff  NRW

Press Release ENGIE 2017 Results: A successful strategic repositioning poised for

growth

Toyota  and  Eni  together  on  the  road  to  hydrogen

Annual Report 2019

2019 Annual report and Form 20-F

2019 Sustainability Report

Annual Report and Financial Statements

Making the Transition to Zero-

Emission Mobility—Enabling Factors  for  Alternatively-Powered Cars in the EU:  2019 Progress

Report

Competitiveness of  the European Cement and Lime Sectors

Press remarks by President von der Leyen on

the occasion of  the  adoption of  the  European Green Deal  Communication

The  European  Green  Deal:  Communication  from  the

Commission  to  the  European  Parliament,  the  European  Council,  the  Council,  The  European

Economic and Social Committee and the Committee of the Regions

NACE rev. 2: Statistical classification of economic activities in the European

Community

Who we are

Hydrogen Roadmap Europe

Hydrogen Roadmap Europe—A sustainable pathway for the European energy

transition

Report on the budgetary and financial  management 2018

Draft budget of Fuel Cells and Hydrogen Joint Undertaking for the financial

year 2020 (version 29/10/2019)

Study on the Use of Fuel Cells and Hydrogen in the

Railway  Environment

The Haralds of Hydrogen

59



Geen woorden maar daden nodig voor waterstofproject

Noord-Nederland

Energy Procedia 158

Europe  to  unveil  EU-wide  hydrogen  fuel

partnership

Annual Financial Report 2018

EU Strategy for Long-Term Greenhouse Gas Emissions Reductions: Fortum’s key

messages for the preparation of the strategy

CEO’s Business Review

Sustainability 2019

Global 500

The  Guardian

Gasunie Annual Report 2019

Europe’s largest green hydrogen project starts in Groningen

Government Strategy on Hydrogen (Cabinet vision)

Groupe PSA to step up the momentum of its Push to Pass

strategic plan for the second phase, 2019-2021

Electric  cars  vs  hydrogen  vs  hybrid:  What  are  the

differences?

H2 MOBILITY: We are building the filling station network of the future.

Japan gambles on Toyota’s hydrogen powered

car

Energy  Policy 34

Feasibility study report: Blue hydrogen as accelerator and pioneer for energy

transition in the industry

HYBRIT  toward  fossil-free  steel

The Haralds of Hydrogen

60



About  us

About HyLAW

HYPOS East Germany: Das Wasserstoffkonsortium

Statement  of  Non-Financial  Information:  Sustainability  Report—Financial

Year 2019

Integrated Report 2020

Data  &  Statistics:  CO2  emissions—Total  CO2  emissions

World Energy Outlook 2018

The Future of Rail

World Energy Outlook 2019

The Future of  Hydrogen

AFC TCP 2019 Survey on the Number of Fuel Cell

Vehicles,  Hydrogen  Refueling  Stations  and  Targets:  Fuel  Cell  Vehicles  as  of  End  2018

World Economic Outlook Data:  October 2019—Gross domestic product,

current prices, U.S. Dollars

REFHYNE:  the  world’s  largest  PEM  hydrogen  electrolysis  plant

Annual Report 2018

World Motor Vehicle

Production  by  Manufacturer  2017

Hydrogen from renewable power: Technology outlook for the energy transition

H2 MOBILITY: Fuelling Hydrogen

International Journal of Hydrogen

Energy 34

El hidrógeno busca su sitio en la ciudad de Zaragoza

International Journal of

Hydrogen Energy 42

Timmermans sees ‘pivotal role for hydrogen’ in meeting EU

climate  goals

2018 Annual Report: Building Inclusive and Sustainable Mobility

The Haralds of Hydrogen

61



Technological

Forecasting  and  Social  Change 102

Brussels powers up hydro investment

Kiwa and hydrogen

Kiwa’s  hydrogen  services

IEEE  Power  and

Energy Magazine 15

Hydrogen and decarbonisation of gas: False dawn or silver bullet

The driving force: Managing hydrogen projects with Linde

One Linde: Annual Report 2018

BP  scraps  £500m  Scottish  carbon  capture  scheme

Energy  Policy 38

Energy Policy 36

Global  Environmental

Change 21

Energy Policy 34

Role of hydrogen in the energy transition and implications for

Italy

McPhy

New  Political  Economy 10

Caching the carbon: The politics and policy of

carbon capture and storage

Blending  Hydrogen  into  Natural  Gas

Pipeline Networks: A Review of Key Issues

The Haralds of Hydrogen

62



Plan  de  déploiement  de

l’hydrogène  pour  la  transition  énergétique

International  Journal  of  Hydrogen  Energy 41

Gas for  Climate.  The optimal  role  for  gas  in  a  net  zero  emissions  energy

system

Joint Press Release:  Minister Lies:  “The (train) future begins in Lower

Saxony“

Hydrogen  for  Innovative  Vehicles:  Final  Public  Report

Annual Report 2019

Sustainability Report 2019

Sustainable Urban Mobility Plan for Gdansk: 2030

Ørsted Annual Report 2019

Energies 10

Q4 & 2018 Financial  and Operating Results

International

Journal  of  Hydrogen  Energy 22

Hydrogen Economy

Facts & Figures on the Rotterdam Energy Port and Petrochemical

Cluster

H-vision kicks off the hydrogen economy in Rotterdam

Optimization of Zero Emission Hydrogen Fuel Cell Ferry

Design  With  Comparisons  to  the  SF-BREEZE.

Primetals  Technologies develops break-through technology

for carbon-free, hydrogen-based direct reduction for iron ore fines

Qué  es  la  PTEHPC?

About

The Haralds of Hydrogen

63



Repsol will  be a net zero emissions company by 2050

Reuters

H2Nodes

First hydrogen filling station in Baltics put into service

Shell  Hydrogen  Study:  Energy  of  the

Future? Sustainable Mobility through Fuel Cells and H2

Hydrogen cars, vans and buses: Overview of flagship demonstration initatives in

the transport sector

Die Brennstoffzellen-Hybridbusse: Wasserstoff für den ÖPNV

En-former

Investment Agenda Hydrogen Northern

Netherlands:  Heading  for  emission-free  hydrogen  at  commercial  scale

Investors hit the gas on hydrogen producers

Save the Planet: Use more fuel (cells)

Exclusive: Toyota Hydrogen Boss Explains How Fuel Cells Can

Achieve  Corolla  Costs

SGN Annual Report 2019

Meeting  the  Needs  of  Hydrogen  Vehicles  and  Zero-Emissions

Technology  at  ACT  Expo

Shell Energy Transition Report

Shell  and  ITM  Power  launch  new  hydrogen  refuelling  site  at

Beaconsfield

Shell bouwt mee aan netwerk van waterstofstations in Nederland

Annual  Report  and  Accounts  for  the  Year  Ended  December  31,  2019

Sustainability Report 2019

The Haralds of Hydrogen

64



Hydrogen Solutions: Your partner for sustainable hydrogen generation

Snam  and  hydrogen

The Hydrogen Challenge: The potential of hydrogen in Italy

Snam:  Increasing  results,  more  investments  in  the  energy

transition  in  the  2019-2023  plan

Le 1er train hydrogène en 2022

SNCF Group Annual Financial Report

Hydrogen Fuel Cell Electric Vehicles: A

Quick  Guide  to  the  UK  Market  Technology  and  Infrastructure

Annual  Report  Statkraft  2019

Germany earmarks $10 billion for

hydrogen  expansion

Global  Industrial  Gases  Market  2019-2023

Energy  Voice

Annual Report 2018/2019

World  first  in  Duisburg  as  NRW  economics  minister

Pinkwart launches tests at thyssenkrupp into blast furnace use of hydrogen

Hydrogen  in  Norway

Global  Environmental  Change 21

Integrating Climate Into Our Strategy

Universal Registration Document 2019—Including the Annual Financial Report

Study on the Use of Fuel

Cels in Shipping

UNSD  —  Methodology

The Haralds of Hydrogen

65



Shell  en  Gasunie  plannen  ’s  werelds  grootste

offshorewindpark in Groningen

Plannen voor ambitieus offshore windpark met scepsis begroet

Shaping an Inclusive Energy Transition

Liquid Hydrogen Powered Commercial Aircraft

Our investment programme

Vattenfall’s views on hydrogen: Its contribution to move towards a fossil-

free society & the EU legislative prerequisites

Annual and Sustainability Report 2019

Green Hydrogen for Sector Integration: 1st Meeting of the Hydrogen Energy

Network—Gunnar Groebler

Press  Release—Swedish  Energy  Agency  supports  Preem  and

Vattenfall’s planned hydrogen gas plant in Gothenburg

BP shareholders urged to reject chief’s £9m pay package

Shell faces shareholder challenge over climate change approach

The Guardian

Integrated Annual Report 2019

Political  Economy and the  Hydrogen

Revolution

Strong Together—Unity in Diversity: Annual Report 2018

Annual Report 2018/19

Hydrogen or battery? A clear case, until further notice

International

Journal  of  Hydrogen  Energy 30

Energy

Procedia 155

The Haralds of Hydrogen

66



A long-term view of natural gas security in the European

Union

The Haralds of Hydrogen

67


	Acknowledgements
	List of Abbreviations
	Chapter 1: Introduction
	Chapter 2: Methodology
	Chapter 3: Background
	3.1 Types of Hydrogen
	3.2 Perceived Benefits

	Chapter 4: Literature Overview
	4.1 Political Economy of Hydrogen
	4.2 Literature Economic Sectors
	4.3 Literature Economic Geography

	Chapter 5: Activities and Influence Hydrogen Associations
	Chapter 6: Analysis
	Chapter 7: Economic Geography
	7.1 National Level
	7.2 Hydrogen Clusters

	Chapter 8: Manufacturing
	8.1 Machinery and Electronic or Electrical Equipment
	8.2 Metals and Non-Metallic Mineral Products
	8.3 Chemicals and Chemical Products
	8.4 Motor Vehicles

	Chapter 9: Professional, Scientific & Technical Activities
	Chapter 10: Electricity and Gas
	10.1 Natural Gas
	10.2 Electricity

	Chapter 11: Mining and Quarrying
	11.1. Oil and Gas Industry

	Chapter 12: Transporting and Storage
	12.1 Land Transport
	12.2 Ports & Warehousing

	Chapter 13: Other Sections
	Chapter 14: Conclusion
	References

