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How to read the graphs.
Example for battery-electric cars.
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x-axis: Single car perspective: By using a battery-electric
powertrain instead of a conventional ICE in a car, 787.2 g CO₂ 
can be avoided per kWh of charged electricity originating 
from renewable, CO₂-free sources.
y-axis: Fleet effect: Supplying all directly electrifiable cars
with electricity requires 12.6 TWh of renewable electricity
per year
Well-To-Wheel (WTW) CO₂ impact: Subsequently, the CO₂ 
emissions would be annually reduced by 9.9 Mt.
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inner circle: modal shares of yearly Well-to-Wheel (WTW)
emissions from the Swiss transport sector (23.8 Mt CO₂)
outer circle: share of modal emissions that can be avoided
by switching to other energy carrier (here: electricity)
Figure in the middle: percentage of CO₂ emissions of the
Swiss transport sector that can be avoided by deploying
the alternative energy carrier for all modes
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See supplementary information on methodology, data sources, and modelling assumptions
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The need to decarbonise our mobility and energy sectors has
caused an ongoing switch of energy carriers from fossil fuels
to electricity. The transport sector is one of the biggest contri-
butors to this demand for renewable electricity (RE) gene-
ration. We are approaching a world in which sectors are 
competing for the next, marginal kWh RE. This poster shows
the «biggest  bang for the buck», indicating where to invest 
this marginal kWh RE in the Swiss transport sector in order
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to get the maximum CO₂ reduction effect. We quantify the avoidable emissions of cars, trucks, aircraft, and ships by switching to CO₂-free
synthetic energy carriers. Constraints like the energy density of the fuel or the charging behaviour of people limit this CO₂ reduction potential.
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Make the O great again.

(0.65·0.82)

(0.65·0.72)Take-home messages
Firstly, decarbonise via direct electrification wherever possible.              Highest marginal benefit                               Cannot address all vehicle operations
Secondly, deploy e-fuels to cut the remaining CO₂ emissions.                  Can address all vehicle operations             High electricity invest needed
Thirdly, consider other factors like charging/refuelling infrastructure, LCA emissions, economics of scale, and investment security. 
           In the end, it all comes down to supplying sufficient electricity from renewable resources in order to successfully decarbonise the transport sector.
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