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Motivation

With the aviation sector's commitment to achieving net zero CO2 emissions by 2050, exploring sustainable alternatives is essential. The limited existing
research on fuel cell applications in aircraft necessitates a comprehensive life cycle assessment (LCA) to analyze the environmental impacts, identify key
contributors to emissions, and evaluate trade-offs compared to conventional fossil fuel systems. This assessment aims to provide insights into the
potential of fuel cell propulsion systems (FCPS) in reducing greenhouse gas emissions and advancing sustainability in aviation.
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Environmental Impact Breakdown: 1 FCPS and 1 pkm
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Simplified impact comparison (1 pkm)
Fuel Cell Aircraft vs. SAF (PtL) Aircraft[5, 6] vs. Fossil Kerosene Aircraft
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Assumptions

▪Functional unit: 1 pkm

(passenger km)

▪Well-to-wheel LCA

▪LCIA method: EF v3.1

▪Ecoinvent (background 

data): V 3.9.1

Ecoinvent

Methodology

LCIA 
results

1 FCPS: Catalyst and bipolar plates
1 pkm: German wind electricity for hydrogen production

Major impact contributors

Lower impact of Fuel Cell Aircraft compared to SAF Aircraft: 
Mostly due to lower electricity consumption during fuel production 

Higher impacts in comparison to fossil kerosene:
HTC: Chromium and mercury emission from wind turbine production
MRD: Longer supply chain
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