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Mobility is struggling to deliver significant greenhouse gases (GHG) reductions

GHG emissions (Mton CO, equivalent)
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Additional complexities: allocation of international bunkers, non-CO, effects of aviation, monitoring of other

compounds that are both GHG and air pollutants (CH,, N0, ...)
)
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EEA greenhouse gas projections - data viewer — European Environment Agency (europa.eu)



https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer
https://www.eea.europa.eu/data-and-maps/data/data-viewers/eea-greenhouse-gas-projections-data-viewer

Increased efficiency overcompensated by significantincrease in demand
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32040 climate target - European Commission (europa.eu)



https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en#:%7E:text=The%20Commission%20recommended%20reducing%20the,by%202040%20relative%20to%201990.

Mobility is still powered by conventional energy vectors (road example)

Final energy consumption (T1)
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Road: Other fossil fuels

Situation is basically analogous for other transport modes (excluding rail which is mostly electrified). Energy transition

(and the associated infrastructure for distribution) will require significant scale up in the near future across modes
W
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https://ec.europa.eu/eurostat/databrowser/explore/all/t_envir?lang=en&subtheme=t_nrg.t_nrg_indic&display=list&sort=category&extractionId=ten00126

Air pollution will still have to be addressed, even in a decarbonised system
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Compared to GHG, situation is better for air pollution, mainly due to aftertreatment systems, not available for GHG.
However, new challenges awaits both from technical and a regulatory perspectives (hon-exhaust, new energy vectors, ...)

Emissions of air pollutants from transport in Europe (europa.eu)



https://www.eea.europa.eu/en/analysis/indicators/emissions-of-air-pollutants-from

Highlights from the latest Transport and Environment Report
2022

Transport and environment report 2022
Digitalisation in the mobility system:
challenges and opportunities

Developed by the European Environment Agency in
collaboration with:

EIONET - mobility systems group (European Environment
Information and Observation Network)

ETC CM -Transport and Mobility Leuven (European Topic
Centre on Climate Change Mitigation)

Available here:
https://www.eea.europa.eu/publications/transport-
and-environment-report-2022

Contact us:
tommaso.selleri@eea.europa.eu
climate-energy@eea.europa.eu
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https://www.eea.europa.eu/publications/transport-and-environment-report-2022
https://www.eea.europa.eu/publications/transport-and-environment-report-2022
mailto:tommaso.selleri@eea.europa.eu
mailto:climate-energy@eea.europa.eu

What digitalisation could bring to the mobility system?

Teleworking and virtual mobility Shared autonoemous urban vehicles Autonomous freight transport Multimodal digital mobility services Smart logistics
in passenger road transport

Digitalisation in road transport
pricing
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How digitalisation can impact? Some examples...
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Vehicle to grid — electric system impact’ Autonomous trucks —transport cost reduction
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MD, manually driven.
Source: Engholm et al. (2020).

Benefits for the grid operators and users Benefits for companies and users

1 Aunedi, M. and Strbac, G., 2020, Fifteenth International Conference on Ecological Vehicles and Renewable Energies (EVER), Montecarlo, Monaco, pp. 1-9.; 2 Engholm, A., Pernestal, A. and Kristoffersson, ., 2020, 'Cost
analysis of driverless truck operations', Transportation Research Record 2674(9), pp. 511-524.



Is important to keep unwanted effects in check!

Vehicle to grid — resource impact’

Greenhouse gas (GHG) GHG emissions potential 2050
emissions potential 2018

GHG emission intensity (kgCO,e/kWh)
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Increased impact on other systems

Autonomous trucks introduction - Sweden example?

Transport demand (Mtkm)
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Note: The percentages represent the relative changes in tonne-km transported by the three modes in comparison with the baseline scenario.

Source: EEA compilation based on Engholm et al. (2021).

Reverse modal shift

1 Zhao, G. and Baker, J., 2022, 'Effects on environmental impacts of introducing electric vehicle batteries as storage — a case study of the United Kingdom', Energy Strategy Reviews 40, pp. 100819.; 2 Engholm, A.,
Kristoffersson, I. and Pernestal, A., 2021, 'Impacts of large-scale driverless truck adoption on the freight transport system', Transportation Research Part A: Policy and Practice 154, pp. 227-254.
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Simulation of autonomous truck introduction in Sweden, comapred to 2017 baseline

It is assumed that no automation occurs in other sectors (more expensive/complex)

Reverse modal shift: more goods moved by road, cheaper due to automation but with higher externalities 


Pricing of externalities and demand management

EUR/MWh
. Demand management — case study for Switzerland?
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Soureer Fcon (ASTRA), ETH Ziirich, Zirich, Switzerland.



Advanced monitoring for effective implementation
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Real time measurement of air pollutant emissions is already technically possible...
W

European Environment Agency “;)
Energies | Free Full-Text | Real-Time Measurement of NOx Emissions from Modern Diesel Vehicles Using On-Board Sensors (mdpi.com) %



https://www.mdpi.com/1996-1073/15/22/8766

Advanced monitoring for effective implementation

200

m real-world
180 mWLTP
160

3 3

CO2 emissions (gCO2/km)
=

11

o 8 & &8 B

Petrol Diesel Petrol plug-in hybrid

...and ongoing for CO2!

b644dafe-1385-4b56-98d9-21e7e9f3601b_en (europa.eu)
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https://climate.ec.europa.eu/document/download/b644dafe-1385-4b56-98d9-21e7e9f3601b_en?filename=report.pdf
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Nitrous oxide (N20)
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EEA greenhouse gases — data viewer — European Environment Agency (europa.eu)
EEA greenhouse gas projections - data viewer — European Environment Agency (europa.eu)
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https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer
https://www.eea.europa.eu/data-and-maps/data/data-viewers/eea-greenhouse-gas-projections-data-viewer

Nitrous oxide (N20) - HDVs
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EEA greenhouse gas projections - data viewer — European Environment Agency (europa.eu)



https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer
https://www.eea.europa.eu/data-and-maps/data/data-viewers/eea-greenhouse-gas-projections-data-viewer

Methane (CHg)

Domestic navigation (WAM)
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https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer
https://www.eea.europa.eu/data-and-maps/data/data-viewers/eea-greenhouse-gas-projections-data-viewer

Methane (CH4) — Navigation

ELU ¥
40 B Cars
III IIIIIIIIIIII B Heavy duty vehicles
l B Vans
S 304 M Fowered two-wheelers
. l B Other road
= I B Ra
% -0 II W Domestic navigation
LN =1 S . -
£ I [ :h-’na:.h:a-.-zt:l
qi I I B Other :r..ar:'p:-rtztlcr.
T B International navigation
- 1D-IIIIIIIIIIIIIII I IIII'..."III l B International aviation
B FRoad (WAM
B Rail (WAM)
0 % Domestic navigation (WAM)
19490 2000 2010 2020 2030 2040 2050

Year

]\

. . European Environment Agenc "-)
EEA greenhouse gases — data viewer — European Environment Agency (europa.eu) B gerey ‘7

EEA greenhouse gas projections - data viewer — European Environment Agency (europa.eu)



https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer
https://www.eea.europa.eu/data-and-maps/data/data-viewers/eea-greenhouse-gas-projections-data-viewer

Mobility is still powered by conventional energy vectors (rail)
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https://ec.europa.eu/eurostat/databrowser/explore/all/t_envir?lang=en&subtheme=t_nrg.t_nrg_indic&display=list&sort=category&extractionId=ten00126

Mobility is still powered by conventional energy vectors (navigation)
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https://ec.europa.eu/eurostat/databrowser/explore/all/t_envir?lang=en&subtheme=t_nrg.t_nrg_indic&display=list&sort=category&extractionId=ten00126

Mobility is still powered by conventional energy vectors (aviation)
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https://ec.europa.eu/eurostat/databrowser/explore/all/t_envir?lang=en&subtheme=t_nrg.t_nrg_indic&display=list&sort=category&extractionId=ten00126
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