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Life-Cycle Assessment of Biowaste-Based Fuel Production

Motivation

The transportation sector is responsible for about 24 % of global emissions (IEA, Total CO2 emis-
sions, 2025). While electrification is a promising defossilization pathway, it is limited and mainly
suitable for light-duty road transport. By contrast, sectors such as aviation and maritime transport are
much harder to electrify and will therefore continue to rely on low-emission fuel alternatives. A prom-
ising option is biogenic drop-in fuels, thus fuels with characteristics comparable to their fossil coun-
terparts allowing utilization without any engine modifications. The production of such biogenic drop-
in fuels is the key research focus of the SynergyFuels project. Three different process routes are
therefore investigated including (1) ligno-cellulosic fermentation to iso-butanol and ether synthesis,
(2) biomass pyrolysis and oil-upgrading, and (3) biomass gasification, methanol synthesis and meth-
anol-to-liquids route.

Thesis topic

The scope of the thesis is a detailed assessment of the environmental impacts of an individual Syn-
ergyFuels process route. The analysis will be based on mass and energy balances derived from As-
pen Plus simulations. The work should result in a transparent LCA model, scenario and sensitivity
analyses, and recommendations for reducing lifecycle greenhouse gas emissions (GHG) and re-
source use. In particular, benchmarking the novel biofuel production route against state-of-the-art
production pathways, including both fossil and renewable options (biomass- or electricity-based), is
expected to provide valuable insights into the benefits and challenges of the novel route.

Methodology

OpenLCA will be applied in accordance with ISO 14040/44 principles. The assessment will use pri-
mary plant-specific operating data from SynergyFuels, including mass and energy balances as well
as utility consumption, combined with validated life cycle inventory databases for background pro-
cesses such as electricity, chemicals, and materials.
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