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Big plans for hydrogen

Holland Hydrogen 1 | Kraaijvanger Architects

https://www.kraaijvanger.nl/en/projects/holland-hydrogen-1/
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Not going to happen!
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Electrolyser manufacturers are 
operation at a loss

https://nelhydrogen.com/
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Electrolyser manufacturers are 
operation at a loss

https://nelhydrogen.com/

…yet investing in new production lines “strategically”…
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Investability in H2 & electrolysis?

https://doi.org/10.1016/j.egyr.2023.11.046

How will players 
invest in sync? 

https://doi.org/10.1016/j.egyr.2023.11.046
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Investability in H2 & electrolysis?

How will players 
invest in sync?

Interview results
Challenges are:
1  High electrolyser cost 
~2000-6000 €/kW 

2  Lack of abundant, 
cheap renewable power

3  Low WTP for green 
hydrogen

 

https://doi.org/10.1016/j.egyr.2023.11.046

https://doi.org/10.1016/j.egyr.2023.11.046
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Investability in H2 & electrolysis?

https://doi.org/10.1016/j.egyr.2023.11.046

Modelled as agents 

Modelled as environment 

How will players 
invest in sync? 

https://doi.org/10.1016/j.egyr.2023.11.046
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Model assumptions

BCG, Turning the European Green Hydrogen Dream into Reality: A Call to Action

1. Short-sightedness. Future electricity, fuel and technology prices are not known to agents.

2. Heterogeneity Investment decisions based on heterogeneous expectations about the future.

3. Adaptation. Past performance of investors affects their investment capacities
and colours their outlooks. 

4. Strategic behaviour. Electrolyser manufacturers and hydrogen producers can take “strategic” 
decisions in the early phase of scale-up, up to ~2030 policy target

5. Technological learning. Electrolysers will come down in cost with cumulative production

6. Interactions. Via trading of electricity, hydrogen, electrolysers. Trading of electrolysers based 
on bargaining power of hydrogen producers and electrolyser manufacturers.

https://media-publications.bcg.com/Turning-the-European-Green-H2-Dream-into-Reality.pdf
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Optimistic WTP for H2

BCG, Turning the European Green Hydrogen Dream into Reality: A Call to Action

€/kg  

https://media-publications.bcg.com/Turning-the-European-Green-H2-Dream-into-Reality.pdf


Copernicus Institute of Sustainable Development

Optimistic WTP for H2 
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Optimistic WTP for H2 

Electrolyser 
manufacturing
capacity

Hydrogen 
production 
capacity

Renewables 
capacity

long-term projections

~50% gas

Electricity mix

~50% direct use
          renewables

H2 price ~ 8 €/kg  

~0% curtailment

~0% electrolysis

Electrolyser price ~ 5000 €/kW
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Optimistic WTP for H2 
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long-term projections

~20% gas

Electricity mix

~80% direct use 
          renewables

~15% curtailment

~1% electrolysisH2 price ~ 8 €/kg  

Electrolyser price ~ 6000 €/kW
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Optimistic WTP for H2 
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Electrolyser price ~ 1700 €/kW
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Optimistic WTP for H2 

Electrolyser 
manufacturing 
capacity

Hydrogen 
production 
capacity

Renewables 
capacity

2030 target

2030 target

long-term projections H2 price ~ 2.5 €/kg  

Electrolyser price ~ 1700 €/kW

~5% gas

Electricity mix

~95% direct use 
          renewables

~8% curtailment

~25% electrolysis



Copernicus Institute of Sustainable Development

Optimistic WTP for H2

BCG, Turning the European Green Hydrogen Dream into Reality: A Call to Action

€/kg  

https://media-publications.bcg.com/Turning-the-European-Green-H2-Dream-into-Reality.pdf
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Pessimistic WTP for H2

BCG, Turning the European Green Hydrogen Dream into Reality: A Call to Action

2 €/kg  

https://media-publications.bcg.com/Turning-the-European-Green-H2-Dream-into-Reality.pdf
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Optimistic WTP for H2 
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2030 target

long-term projections H2 price ~ 2.5 €/kg  

Electrolyser price ~ 1700 €/kW
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~25% electrolysis



Copernicus Institute of Sustainable Development

Pessimistic WTP for H2 

Electrolyser 
manufacturing 
capacity

Hydrogen 
production 
capacity

Renewables 
capacity

2030 target

2030 target

long-term projections

~20% gas

Electricity mix

~80% direct use 
          renewables

~12% curtailment

~0% electrolysis
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Conclusions
• Green hydrogen production and electrolyser manufacturing is 

not profitable today
• Current electrolyser cost are high at ~2000-6000 €/kW 
• First 80% of renewables is to be decarbonized, before onset 

of scale-up of green hydrogen production and electrolysers 
manufacturing

• Scale-up relies on a questionable and uncertain willingness-
to-pay for green hydrogen from industry (e.g. refineries)

• Future studies will investigate which policy mechanisms are 
effective and which players in the value chain should be 
targeted
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