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Historical transport emissions

*Domestic+International. Source: adapted from UNFCCC (2022)

Objective:
“The transformation of the entire transport sector towards zero emissions needs to be accelerated” (EU, 2019) 
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• Conclusions and recommendations from ‘Fleet and Fuel Scenarios for 

2050 Carbon Neutral Road Transport in the EU’ (ERMES, 2021):

• “The complete and robust carbon-neutrality of road transport could be 

achieved with a mix of technologies”

• “Enable fleet mix change by:

• Improving powertrain technology: cost, range, functionality, …

• Adapting infrastructure technology and concepts” 

• “Resources will not be able to sustain simultaneous mass electrification of 

both the LDV and HDV segments” (Hao et al. (2019), p. 4)

Previous work
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Foresight on future CO2 impacts from vehicle fleets involves the 

exploration of changes over time in powertrain technology, policy, 

economic and other behavioural aspects

Since transport is a complex system, modelling this is a challenge

Reliance on simulation and scenario-based approach

Bearing in mind:

• Unknown future  Focus on anticipatory knowledge 

• Role of agents’ expectations and the possibility of self-fulfilling 

prophecies in social systems

On foresight
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New vehicle registrations (EU27)

Source: adapted from EAFO (2022)
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Model-based policy analysis
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Zero emission (tailpipe) trucks

29 t

300 kWh

26 t

185 kWh

27 t

200-265 kWh
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540 kWh

19 t
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37 t (?)

753 kWh

19 t

282 kWh

29-37 t

350 kWh

Source: adapted from OEM websites. See also EC (2020)
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Total cost of ownership (TCO) module

Source: own work (under review)
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Financial incentives

See Gómez Vilchez et al. (2022)
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Alternative fuels infrastructure

See Gómez Vilchez et al. (2022)
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Model

https://ec.europa.eu/jrc/en/pttmam

https://ec.europa.eu/jrc/en/pttmam
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Selected results: registrations & CO2

PAX = Passenger occupancy. SUV = Sport utility vehicle. 

Source: own work (under review)

CO2 emissions from new cars in first year of operation

Source: own simulations using Vensim®

CHART TO BE SHOWN 

DURING THE PRESENTATION 

(AS IT IS UNDER REVIEW)
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Selected results: fleet estimates

GD = Green Deal. NIR = National Implementation Report. SSMS = Sustainable and Smart Mobility Strategy. 

Source: adapted from Chiara et al. (work under view)

CHART TO BE SHOWN 

DURING THE PRESENTATION 

(AS IT IS UNDER REVIEW)
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• Two speeds of zero-emission vehicle uptake

• Regulations in place provide strong incentives but their future 

impact remain uncertain

• Relatively strong economic support offered in many countries

• TCO calculation useful but not always relevant for decision-makers

• More effort needed to understand key drivers of change and their 

interlinkages

• Greater focus should be placed on supply-side constraints

• Use PTTMAM for analysing policies and their impacts

Conclusions and outlook



16

EAFO (2022) European Alternative Fuels Observatory (EAFO). European Commission (EC). https://alternative-fuels-

observatory.ec.europa.eu/

EC (2022) Updated Detailed Assessment of the Member States Implementation Reports on the National Policy Frameworks for 

the Development of the Market as Regards Alternative Fuels in the Transport Sector and the Deployment of the Relevant 

Infrastructure. Staff Working Document SWD(2022) 33. European Commission (EC). 

https://transport.ec.europa.eu/system/files/2022-673 03/SWD_2022_33.pdf

EC (2020) State of the art on alternative fuels transport systems in the European Union - 2020 update. European Commission 

(EC). https://op.europa.eu/en/publication-detail/-/publication/fd62065c-7a0b-11ea-b75f-01aa75ed71a1

EU (2019) REGULATION (EU) 2019/1242 setting CO2 emission performance standards for new heavy-duty vehicles. 

https://eur-lex.europa.eu/eli/reg/2019/1242/oj

Gómez Vilchez, J., Julea, A., Lodi, C., Marotta, A. (2022) An analysis of trends and policies supporting alternative fuels for 

road freight transport in Europe. Front. Energy Res. 10:897916. doi: 10.3389/fenrg.2022.897916

Hao, H., Geng, Y., Tate, J.E., Liu, F., Chen, K., Sun, X., Liu, Z., Zhao, F. (2019) Impact of transport electrification on critical 

metal sustainability with a focus on the heavy-duty segment. Nature communications. https://doi.org/10.1038/s41467-019-

13400-1

PTTMAM (2022) Powertrain Technology Transition Market Agent Model. https://ec.europa.eu/jrc/en/pttmam

UNFCCC (2022) Greenhouse gas emissions data. Time series. United Nations Framework Convention on Climate Change 

(UNFCCC). https://di.unfccc.int/time_series

References

https://alternative-fuels-observatory.ec.europa.eu/
https://transport.ec.europa.eu/system/files/2022-673%2003/SWD_2022_33.pdf
https://op.europa.eu/en/publication-detail/-/publication/fd62065c-7a0b-11ea-b75f-01aa75ed71a1
https://eur-lex.europa.eu/eli/reg/2019/1242/oj
https://doi.org/10.1038/s41467-019-13400-1
https://ec.europa.eu/jrc/en/pttmam
https://di.unfccc.int/time_series


17

EU Science Hub: ec.europa.eu/jrc

@EU_ScienceHub

EU Science Hub – Joint Research Centre

EU Science, Research and Innovation

EU Science Hub

Keep in touch



18

Thank you

© European Union 2022

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or 

reproduction of elements that are not owned by the EU, permission may need to be sought directly from the respective right 

holders.

Slide 18: photos, source: OEM websites

https://creativecommons.org/licenses/by/4.0/

