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Background oAims of H,-ITP WP5

A Explore the potential of biogenic and PtX hydrogen in wind & PV-
dominated energy system with respect to the anticipated role of
biofuels and e-fuels by reviewing existing 1.5/2 degree energy system
modeling and Integrated Assessment Modelling scenarios and the role of
hydrogen in those

A Assess the reduction of the carbon footprint of different value chains
assessed in WP2 and WP3 and provide an outline of promising value
chains under different framework conditions and timeframes (transition
phase vs. long-term)
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Two types of LCA

Static LCA

A Looks at existing products / in the
present system

A Typically only uses specific
foreground data and generic
background data

A Used to assess current impacts
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Prospective LCA
A Dynamic

A Looks at new products and the
iImpacts of displacing incumbent
products

A Uses time & location specific
foreground and background data

A Used to assess future impacts
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Linking Integrated Assessment Models to

Life Cycle Assessment

Integrated Assessment Models

Life Cycle Assessment

Forward looking
Projects system dynamics
Aggregate

Focus on costs & emissions

Single timestep

Snapshot of system (energy, land, etc.)

High detalil

Multiple impact categories
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Linking Integrated Assessment Modelsto\

Life Cycle Assessment
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Applications

Sacchi, Romain, et #RospectiveenvironMentallmpactasSEmen{premise): A streamlined approach to producing databases for prospective
life cycle assessment using integrated assessment modeésmewable and Sustainable Energy Reviews 160 (2022): 112311.
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Production of PtX Hydrogen
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Linking Life Cycle and Integrated Assessment Modeling to Evaluate
Technologies in an Evolving System Context: A Power-to-Hydrogen
Case Study for the United States

Patrick Lamers,* Tapajyoti Ghosh, Shubhankar Upasani, Romain Sacchi, and Vassilis Daioglou

Cite This: https://doi.org/10.1021/acs.est.2c04246 I: I Read Online
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Global warming effects of producing PtX H,in the US

Default ReCiPemethod GWR,,, With BECCS
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Some lessons and thoughts

A Changing background systems / scenarios can have a strong impact on
the absolute environmental impact of new technologies dand the
relative impacts compared to the incumbent technology

A In the example shown here, the climate impact of PtX H, will only
outperform SMR H under strlngent climate targets

A Impacts in all other Impact categories remain worse than SMR H until
2100, even under stringent climate policies

A Asdiscussedearlier today, using location/ region-specific and temporally
dynamic background data may provide insights into specific benefits of
idnividual value chains
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Metrics for our supply chains

A Quantifying carbon footprinting / climate impacts of both biomass>H,
and H, + biomass-> products first priority é

A But this is complex enoughé

A And other environmental impacts are relevant aswell é
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