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New study shows good potential for hydrogen-powered trains in Europe  

17 May 2019, Brussels  

A new study commissioned by the Fuel Cells and Hydrogen Joint Undertaking (FCH JU) and Shift2Rail 

Joint Undertaking (S2R JU) analyses the opportunities to enable a larger introduction of fuel cells and 

hydrogen (FCH) technologies within the European railway market. The study shows significant market 

potential for FCH technologies in the rail environment. The technology provides a flexible, zero-

emission and potentially cost-competitive solution underpinning clear business cases to replace diesel 

trains, within certain contexts. 

The study on the use of fuel cells and hydrogen in the railway environment assesses the state of the 

art, the business case, the market potential, ten specific case studies and the main barriers to the use 

of FCH technologies in different rail applications.  

Bart Biebuyck, Executive Director of FCH JU says, “Hydrogen it is one of the best technologies to 

decarbonise transportation, providing an attractive alternative to many cities and regions struggling 

to combat air pollution. Various regions in Europe have shown interest in the potential of fuel cell and 

hydrogen technologies for trains, in particular where other electrification alternatives have proven 

unfeasible to reach the environmental and a zero-emission objectives set up for rail operations.”  

Carlo Borghini, Executive Director of S2R JU comments, “The analysis finds that the global FCH train 

market development activities are currently concentrated in Europe. This is encouraging as it puts 

Europe at the forefront of FCH train technology, which constitutes a significant potential for the 

European FCH industry. The rail system transformation initiated with the establishment of the 

Shift2Rail Programme, driven by sustainability, digitalization and automation, creates new market  

opportunities for the competitiveness of the rail industry globally”. 

Hydrogen trains are equipped with fuel cells that produce electricity through a combination of 

hydrogen and oxygen, a process that leaves water as the only emissions. They are a green, quieter 

alternative to diesel on non-electrified railway lines. 

The analysis of ten selected case studies across Europe revealed attractive use cases and potential 

boundary conditions for FCH technologies in the rail environment. Finally, several barriers were 

identified that must be overcome in order to unlock its full potential. Three targeted research and 

innovation (R & I) topics have been proposed as the means to tackle the most important of these 

barriers.  

Multiple units, shunter locomotives and freight locomotives are three applications evaluated in the 

study. Some cases already show a positive Total Cost of Ownership (TCO) for fuel cells, while in other 

applications fuel cells are recognised as the most adequate zero-emission alternative. 

Roland Berger, on behalf of the FCH JU and S2R JU, conducted this study. The full report is available 

to download on the FCH JU and S2R JU websites. Join us on Twitter using #HydrogenTrain. 

 



          
   

 

The study and the accompanying reports are available below: 

 Study on the use of fuel cells and hydrogen in the railway environment 

 Report 1: State of the art & business case and market potential 

 Report 2: Analysis of boundary conditions for potential hydrogen rail applications of 

selected case studies in Europe  

 Report 3: Overcoming technological and non-technological barriers to widespread use of 

FCH in rail applications Recommendations on future R & I 

 

About FCH JU: www.fch.europa.eu  

About S2R JU:  www.shift2rail.org  
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