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Why is transport important for EU emissions and climate goals?

Status 2016 waste matgement

= Transport produces 24% of total EU _ el e -

GHG emissions
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sources: EEA 2018 & Eurostat 2018
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Why is transport important for Swiss emissions and climate goals?

Status 2016 waste maIagement

= Transport produces 38% of total i WD > Eﬁé L Y ow

Swiss GHG emissions
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= 73% of transport GHG emissions G P S
are produced on roads
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source: BAFU 2018
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EU Reference Scenario projections (2016)
Demand for passenger and freight transport
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source: EU Reference Scenario 2016
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Current CO, emissions and future transport demand in Switzerland
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EU reduction goals & commitment to Paris Agreement
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source: European Environment Agency 2017

IPCC (2014) 2-degree climate goal (66%
probability):

= world CO, budget from 2015 onward
~800 Gt

= distributed equally per capita: EU CO,
budget ~50 Gt

= distributed equally across all energy
sectors

- Very large gap between projected
greenhouse gas (GHG) emissions and
what is needed to fulfill Paris Agreement
commitments

— Current EU policies are unlikely to deliver
emission reductions quickly enough
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Swiss commitment to Paris Agreement

CO, A switzerland IPCC (2(.).14) -Z-degree climate goal (66%
[Mt] probability):

Budget 2015: 7300 Mt COZ = world CO, budget from 2015 onward
e ~800 Gt

W‘43_8 = distributed equally per capita: Swiss CO,

budget ~900 Mt

................ -37% = distributed equally across all energy
............ sectors
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e T commitments

B e e  Swiss polces need to accelerate the
—p—_—_— s —> pace of CO, reduction




a u Akademien der Wissenschaften Schweiz
Académies suisses des sciences
Accademie svizzere delle scienze

Academias svizras da las scienzas

Swiss Academies of Arts and Sciences

Analysis framework for decarbonisation options

European Academies

Science Advisory Council

| exogenous ||

GDP spatial planning
trade IT-based
communication
R P S ——

demand

| | supply

embedded energy & CO, emissions

car sharing aerodynamics combustion engine fossil fuel
ride sharing rolling resistance hybrid electricity
public transport light-weighting plug-in hybrid hydrogen
active transport | battery electric synthetic CXHy
logistics fuel cell

infrastructure requirements
road rail

policy along the whole system

fossil
renewables
nuclear

refueling

sccer (@\

mobility

Swiss Competence Center for Energy Research
Efficient Technologies and Systems for Mobility

= Both the demand and
supply side must be
included

= |Information and
communication
technologies (ICT) can
enable new business
models at the interface of
demand and supply but
require mobility pricing
policy to avoid rebound
effects
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Analysis framework for decarbonisation options
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Analysis framework for decarbonisation options
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Options to contain motorized demand for transport
Learn from best practices

= Promote cycling and walking (“micro-mobility”)
= Facilitate working from home and teleconferencing

= |mprove urban/spatial planning to reduce needs to
commute long-term

= Implement and use ICT for identifying most efficient
transport solutions

— Be aware that ICT (incl. autonomous driving) lead to
rebound effects (lower costs = more demand)

— Therefore, mobility pricing is a must

source: TU Delft 2019
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Options to shift transport demand to more efficient modes

Shift passenger transport from cars to public transport

Pool and share vehicles and rides

Shift freight transport from road to rail (or waterways)

Shift passengers from planes to high-speed trains

— Such shifts require very large investments in new
infrastructure for public transport, particularly high-
speed rail

— But: compare to worldwide subsidies for fossil fuels on
the order of 300-400 billion Euros

source: Wikipedia.org

source: moneyinc.com
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Options to reduce vehicle GHG emissions
Incremental improvements (low-hanging fruits)

= Improve vehicle design (regardless of powertrain type)
e Light weighting
* Improved aerodynamics ~_20%

* Lower rolling resistance

= Increase efficiency of powertrains

* Hybridisation
o ~ -25-30%
* Engine improvements

= Right-sizing of vehicles and engines

= Use low-carbon fuels

* Sustainable biofuels and natural gas ~ _15-25%
(if fugitive emissions of methane are limited) ?
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Options to substitute fossil fuels
Long-term sustainable step-change developments

= Accelerate market penetration of battery-electric (BEV) and plug-in hybrid electric vehicles (PHEV) as
well as electric road systems

= Fuel cell electric vehicles (FCEV) may be potentially important for long-range applications

= |nvest in low-GHG electricity generation to meet needs of all sectors (industry, buildings and
transport)

= Optimal design of future ETS will be crucial for this purpose = consequential for Switzerland

= |nvest in and pave the way for the implementation of cost-efficient production of hydrogen and
synthetic hydrocarbons from zero-GHG electricity

— particularly important for long-range heavy duty transport and long-term renewable electricity storage
- therefore, important for Switzerland (incl. industrial competitiveness)
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Time horizon of decarbonisation options for passenger cars (CH)

Registered vehicles
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_ _ * In parallel to decarbonising the
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Energy conversion and efficient use of low-GHG electricity

— Starting from zero-GHG electricity (renewable or nuclear)

Efficiency at the 60-70% 25-30% 13-20%
wheel

- HOWEVER
= Long-range transport requires energy carriers with high oo 1 Future vehicle fleet (2050)

gravimetric energy densities

BEVs ICEVs with

= Chemical storage can help to match electricity demand share

. . .. . with synthetic
with seasonally variable renewable electricity production t:f electricity hydrocarbons
e
= Synthetic hydrocarbons could use existing distribution fleet
0%

infrastructure and carbon from CCU (carbon capture and >
utilization) short range long
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Lifecycle GHG emissions and potentials of different car technologies

Emissions [gCO,-eq./km]
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source: Brian Cox 2018, PSI/ETHZ
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Conclusions & recommendations

Big gap between transport demand projections and the EU’s and Switzerland’s commitments to the
Paris Agreement. Therefore it is necessary to:

1)

2)

3)

4)

5)

Strengthen policies and increase investments to contain motorized transport, shift to lower GHG-emission
transport modes and increase the efficiency of vehicles and powertrains

Accelerate the deployment of low-GHG electricity generation in parallel to providing incentives for the
electrification of road transport and reduce environmental burden of battery manufacturing

Strengthen international cooperation on producing, certifying, labelling and using synthetic fuels in aviation and
shipping while also serving the needs for seasonal long-term storage of electricity

Support collaborative research and innovation activities to build skills in ICT, electricity system management, low-
GHG vehicle and battery manufacturing, maintenance and recycling

Swiss residents are among the most frequent flyers in the world, and Switzerland hosts leading technology
suppliers for the international automotive and shipping industry. Therefore, we should seize opportunities and
enhance knowhow and infrastructure for the supply of renewable synthetic fuels, thus creating synergies
between protecting the climate and strengthening Swiss industry.
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