Comparing and combining different climate mitigation measures in aviation
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In the context of aviation’s significant contribution to anthropogenic climate change from CO;
and non-CO: emissions, ambitious climate goals have been defined for the aviation industry
that require an implementation of extensive measures from technical, regulatory and
operational perspectives [1,2]. While technical innovations including new aircraft designs and
alternative fuels are expected to contribute significantly in the long run as they are associated
with late entry-into-service, operational measures can benefit from their fast implementation
with the current world fleet. Regulatory implementation enablers can further support the
required changes to the air transport system. While the current state of research comprises a
broad variety of studies on individual climate mitigation measures, a direct comparison and
combination of the achieved results is typically not directly possible due to different reference
cases, application scopes, and modelling assumptions as well as different maturities and
expected realization times. However, a direct comparability is required to identify especially
effective and efficient measures as well as to combine individual approaches in order to
compare the resulting potentials towards the defined climate goals.

This study aims to address the lack of comparability by developing an approach to compare
and combine different climate mitigation measures. We consider different concepts
addressing technical, operational as well as regulatory aspects [e.g. 3 — 6]. Based on the
individual assessment of climate mitigation measures, we expand a previously developed
generalization approach [7] to scale individual results from measures-specific studies to a
comparable scope considering varying traffic samples, assessment methods as well as
temporal and spatial boundary conditions of the individual studies. Differences in maturities
and possible entry-into-service times are also incorporated. Hence, different combinations of
mitigation measures can be analysed regarding their climate mitigation potential in terms of
temperature change as well as their operational applicability. Finally, possible combinations
of the selected measures can be contrasted with defined climate goals.
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