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SCENARIOS OF ABUNDANT HYDROGEN 

ECONOMY

Title of the Scenarios Hydrogen Economy in Europe 2040

Geographical Scope Europe 27 - Embedded in a global context

Time Frame 2040

Purpose of the scenarios The aim is to develop positive Scenarios: How does Europe look like, 

when there is abundant fuel (H2) available? 

The exercise is exploratory and open; in the first stage.

How can and must European R&I policy support the transition? Where 

are the obstacles, drivers and barriers?

Are we in the risk to run in lock-in-effects? How to prepare the context 

for the energy transition? Which developments support and hinder the 

transition?

What’s in The socio-economic, socio-technical socio-environmental 

developments inside and outside Europe that are influenced by a 

Hydrogen economy and that influence themselves the transition 

towards the Hydrogen economy.

What’s out ● Technical details of hydrogen technology, including e.g. 

electrolysers, fuel cells, transport details and alike.

● Worst case scenarios.
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• Mike Parr, Independet consultant
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• Corina Murafa, Energy & Climate Policy Expert

• Totti Könnöla

• Nikolaus Schall
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THINKING ABOUT THE FUTURE…

• "I think there is a world market for maybe five computers." -- Thomas 

Watson, chairman of IBM, 1943.

• "It will be years -- not in my time -- before a woman will become Prime 

Minister." -- Margaret Thatcher, 1974.

• Television won’t last because people will soon get tired of staring at a 

plywood box every night.” – Darryl Zanuck, co-founder of 20th Century Fox, 

1946



COGNITIVE BIASES

• Confirmation bias: This is favoring information that conforms to your existing 

beliefs and discounting evidence that does not conform.

• False consensus effect: This is the tendency to overestimate how much other 

people agree with you.

• Hindsight bias, also known as the knew-it-all-along phenomenon

• Anchoring bias is closely related to the decision-making process, and occurs 

when we rely too heavily on either pre-existing information or the first piece 

of information (the anchor) when making a decision.
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Trust in the process!

https://www.verywellmind.com/what-is-a-confirmation-bias-2795024
https://www.verywellmind.com/what-is-the-false-consensus-effect-2795030
https://www.simplypsychology.org/what-is-the-anchoring-bias.html


SCENARIO (ITAL.)

• Scene => comes from theater play, 

• Description of what you can see: a complete narrativ of a future state
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DEALING WITH TIME – LETS LOOK BACK 

INTO HISTORY

• 1909 – Count Ferdinand Adolf August von Zeppelin made the first long 

distance flight with the Zeppelin LZ5.

• 1910 – Fritz Haber patented the Haber process.

• 1920 – Hydrocracking, a plant for the commercial hydrogenation of brown 

coal is commissioned at Leuna in Germany

• 1923 – Steam reforming, the first synthetic methanol is produced by BASF 

in Leuna

• 1937 – The Zeppelin LZ 129 Hindenburg was destroyed by fire.

• 1938 – The first 240 km hydrogen pipeline Rhine-Ruhr.[13]

• 1938 – Igor Sikorsky from Sikorsky Aircraft proposed liquid hydrogen as a 

fuel.

• 1951 – Underground hydrogen storage

• 1958 – Allis-Chalmers demonstrated the D 12, the first 15 kW fuel 

cell tractor.

• 1966 – General Motors presents Electrovan, the world's first fuel cell 

automobile

https://en.wikipedia.org/wiki/Ferdinand_von_Zeppelin
https://en.wikipedia.org/wiki/Fritz_Haber
https://en.wikipedia.org/wiki/Haber_process
https://en.wikipedia.org/wiki/Hydrocracking
https://en.wikipedia.org/wiki/Leuna
https://en.wikipedia.org/wiki/Steam_reforming
https://en.wikipedia.org/wiki/Leuna
https://en.wikipedia.org/wiki/LZ_129_Hindenburg
https://en.wikipedia.org/wiki/Hindenburg_disaster
https://en.wikipedia.org/wiki/Hydrogen_pipeline_transport
https://en.wikipedia.org/wiki/Rhine-Ruhr
https://en.wikipedia.org/wiki/Timeline_of_hydrogen_technologies#cite_note-13
https://en.wikipedia.org/wiki/Igor_Sikorsky
https://en.wikipedia.org/wiki/Sikorsky_Aircraft
https://en.wikipedia.org/wiki/Liquid_hydrogen
https://en.wikipedia.org/wiki/Underground_hydrogen_storage
https://en.wikipedia.org/wiki/Allis-Chalmers
https://en.wikipedia.org/wiki/Allis-Chalmers_D_Series
https://en.wikipedia.org/wiki/Tractor
https://en.wikipedia.org/wiki/General_Motors


• 1970 – John Bockris or Lawrence W. Jones coined the term hydrogen 

economy

• 1990 – The first solar-powered hydrogen production plant Solar-Wasserstoff-

Bayern became operational.

• 2001 – The first type IV hydrogen tanks for compressed hydrogen at 700 bar 

(10000 PSI) were demonstrated.

• 2013 – The first commercial 2 megawatt power to gas installation 

in Falkenhagen comes online for 360 cubic meters of hydrogen per 

hour hydrogen storage into the natural gas grid

• 2016 – Toyota releases its first hydrogen fuel cell car, the Mirai

• 2019 – Researchers at the KU Leuven university, Belgium, have developed 

a solar hydrogen panel that is able to produce 250l of H2 / d directly 

from sunlight and water vapor utilizing phytocatalytic water splitting and they 

are reporting a conversion efficiency of 15%.According to IEEE 

Spectrum this is a gain of +14,900% from the efficiency figure 10 years back 

(0.1%)

• 2022 – Researchers in Cambridge develop floating artificial leaves for light-

driven hydrogen production.

• 2040 ???
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https://en.wikipedia.org/wiki/Hydrogen


THE SCENARIO PROCESS
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HOW TO (SYSTEMATICALLY) THINK ABOUT

THE FUTURE? BASIC STEPS OF

DEVELOPING SCENARIOS.

Step 1: System 
analysis

Step 2: 
Alternative 

projections into
the future

Step 3: 
Combination of
consistent sets
of projections

Step 4: 
Definition of
scenarios

Step 5: 
Assessments/ 
Evaluations
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SYSTEM ANALYSIS – SELECTION OF 

KEYFACTORS
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Hydrogen Economy

Global

European

Society Technology



INFLUENCING FACTORS
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14. Values, preferences & 

sustainability

15. of lifestyles including 

mobility

16. Level of integration & 

inclusion;

17. social equity / justice

18. Degree of public 

engagement

European Society Technology (without Hydrogen)

1. Gobal power 

constellations 

2. Access to raw 

materials / resources 

3. Global consumption 

patterns 

4. Global economic 

developments

5. Role of the Global 

South 

6. Impact of Climate Change 

7. Migration 

8. Geopolitical stability

9. Role & advances of digital 

transformation

10. European cohesion & the 

role of the

11. European Commisson 

Degree of circularity, 

autonomy &

12. self-sufficiency of Europe 

13. Industrial and R&I policy

14. Industrial production, 

economic

15. orientation & energy 

demand

Global

17. Degree of innovativeness & 

experimentation (from 

precautionary risk averse to 

risk taking)

18. Electrification of sectors / 

dependence on fuels

19. Organisation of energy 

systems (central vs. 

regional)



GLOBAL FACTORS
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EUROPEAN
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SOCIAL
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TECHNOLOGY
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HOW TO IDENTIFY KEY-FACTORS?

• They have a great variability (uncertainty) for the future

• They have a great impact on the topic of interest or they determine the 

topic

• They are systemically central (sending and receiving)

19.09.2022 25

active-passive-matrix
Impact-uncertainty analysis



FIRST CRITERIUM: IMPACT/UNCERTAINTY



SECOND CRITERIUM: ACTIVE/PASSIVE
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CONVERGING LIST 1 AND 2
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Third Criterium: at least one factor per category

Impact / uncertainty Active / passive

1 Global power constellations 14 Values, preferences and 

sustainability of lifestyles

2 Access to raw materials 

and resources

2 Access to raw materials 

and resources

6 Impacts of Climate change 13 Industrial production, 

economic orientation

8 Geopolitical stability 4 Global economic 

developments

9 Role and advance of 

digital transformation

9 Role and advance of 

digital transformation

10 European cohesion 10 European cohesion

12 Industrial and R&I policy 12 Industrial and R&I policy

19 Organisation of the energy 

system

11 Degree of circularity



PROPOSED KEY FACTORS

• 1 Global power constellations

• 2 Access to raw materials and 

resources

• 9 Role and advance of digital 

transformation

• 10 European cohesion

• 11 Degree of circularity

• 12 Industrial and R&I policy

• 14 Values, preferences and 

sustainability of lifestyles

• 19 Organisation of the energy 

system

19.09.2022
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YOUR TASK IN THE GROUP DISCUSSIONS

• Read and re-familiarise yourself with the selected key factors (read the 

aspects)

• Still without discussion, add aspects, if something is unclear to you: write 

down a question...

• Now start the discussions and exchange:

• What is unclear to you in relation to the factor?

• Are there missing aspects?

• Do you agree with all the aspects?

• Is there another factor you consider to be better suited to be taken on the 

list? Discuss with the group… you might consider merging factors or 

aspects from other factors in the list.
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After the discussions we aim to have a consolidated and desided list of 8 key 

factors and added aspects/ideas for the selected KF

Factors not choosen for the elaboration of the scenarios are 

not lost. They can be used later in the narratives



ACTIONS – GO INTO A GROUP
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Group 1 Group 2 Group 3

Ulli Lorenz Totti Könnöla Nikolaus Schall

Rainer Quitzow Corina Murafa Mike Parr

Harry Lehmann Peter Lund Elisabeth 

Dütschke

The moderators and core experts are set.

Time What

13:00 – 13:15 Quick tour de table: who is in the room

13:15 – 13:45 Presentation by Ulli: 

13:45 – 14:00 Immediate Q&A

14:00 – 14:15 Small break

14:15 – 15:15 Discussion in 3 Break-out groups:

1. Ulli

2. Totti

3. Nikolaus

15:15 – 15:45 Plenary: Setting up the final list

15:45 – 16:00 Next steps / Conclusions / open questions



NEXT STEPS
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1. Building the projections for 

each selected key factor

2. Building a morphological box

A B

C D A

C

B

D

2nd Workshop: 14.09.2022, 9:00 – 12:00 CEST

3rd Workshop: 26.09, 13:00 – 16:00 CEST


