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TransHyDE-Sys – Energy System Analysis with Different 

Perspectives
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System 
Perspective

Stakeholder
Perspective

„Cost-Optimal Transition“ „Individual Transformation
Decisions“

https://onlinelibrary.wiley.com/doi/10.1002/ente.202300828



TransHyDE-Sys – Energy System Analysis with Different 

Perspectives
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Different transformation paths for up to five 

different country clusters based on NECPs*

Industry-specific transformation paths 

created by industry institutes

*https://onlinelibrary.wiley.com/doi/full/10.1002/ente.202300951

Stakeholder
Perspective

„Individual Transformation
Decisions“



Electricity and Hydrogen Demand in the EU27+3 Increase due to 

Decarbonization Measures 
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Integrated Model Landscape for Joint Infrastructure Analysis
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- Regional Scope: EU27 + 
Norway, Switzerland and 
United Kingdom

- Joint description of hydrogen, 
natural gas, and electricity 
infrastructure

- Focus now: Energy system 
modeling results



Where will the Hydrogen Come From? – Renewable Energies 

Expansion is a Key Driver
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GHG emission reduction paths 
(relative to 1990) as upper limit

2030 2045 2050

Europe -55 % -100 %

Germany -65 % -100 %

Thermal Power Plants:​
• Exogenous decommissioning of 

coal and nuclear power plants 
in line with national legislation​

• Endogenous expansion of H2-
ready gas-fired power plants

TYNDP 2024: BE

Best Estimate

TYNDP 2022: DiE

Distributed Energy



Installed Renewable Energy Capacities in GW in the EU27+3

in the Two Scenarios
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- Compared to PV, Wind On- and 
Offshore other renewables 
only play a small role

- Change from Wind On- to 
Offshore in the two TYNDP 
scenarios

- PV is the dominant technology 
regarding installed capacity

*IRENA 2024



Ramp-up of Electrolysis Depends on Renewables Expansion
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Installed Electrolysis Capacities and their Distribution in Europe
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Almost No Hydrogen Imports Neccessary with Rigorous 

Renewables Expansion 
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Almost No Hydrogen Imports Neccessary with Riguouros

Renewables Expansion 
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Blue hydrogen may play a role in 
the transition phase

Hydrogen imports mainly come 
from Africa via pipeline transport 

Even in a „low“ renewables 
scenario about two thirds of 
hydrogen consumption is 
produced in Europe due to 
seasonal variations

Europe has enough renewables 
potential to fully auto-produce its 
hydrogen demand. Renewable 
capacity additions, therefore, must 
meet historic records 



Hydrogen Prices and Price Spreads are Lower When More 

Hydrogen is Produced within Europe
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- Hydrogen prices decrease over 
time in both scenarios

- Hydrogen prices and price 
spreads are higher when 
imports are necessary

- Hydrogen production in Europe 
can be highly competitive

≙ 5.2 €/kg ≙ 4.6 €/kg

≙ 4.5 €/kg
≙ 1.7 €/kg



Three Hypotheses to Take Away with You
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European countries have the potential to cover their hydrogen 
requirements themselves at competitive costs

The expansion of renewable energies is not fast enough, making 
hydrogen imports necessary to guarantee security of supply

Hydrogen imports in combination with domestic production 
increase resilience, but come with additional costs



Thank you for Your Attention!

Stephan Kigle
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