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Current status of 
EU road transport 
decarbonization
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EU CO2 emissions by source

source

https://www.cleanenergywire.org/factsheets/road-freight-emissions-germany
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30-35% of 
European cars, 
trucks and vans 
are older than 15 

years

• Today (2024):

ICE in 86% of new cars, 99% of trucks

• Targets:

100% ZEV car sales by 2035, 

90% ZEV truck sales by 2040

• ZEV sales share targets only affect 

inflow (primary markets)

• Secondary vehicle markets lack 

agency to decarbonize road transport

The EU vehicle fleet
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Current inflow of new vehicles
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EU Tailpipe CO2 Emissions
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This transition is as fast as 
current strategies permit

Historic tailpipe emissions
Source: European Energy Agency & own forecasts

-40% road transport CO2, vs. 2005 (ESR)

Net zero (EU Climate Law)

-55% total, vs. 1990 (EU Climate Law)

-90-95% total, from 1990

(Commission/ESABCC recommendation)
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During 2025—2035,
Europe will invest ~€3 trillion in 

~60 million new ICE cars,
to burn €600 billion in fossil fuels

and emit 2 Gt of CO2
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Current 
stakeholder 
incentives 
prevent quicker 
decarbonization
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• Only new-vehicle buyers can decarbonize

• BEV TCO < ICEV TCO is only possible with 

home/depot charging

• Private charging requires capital, private parking 

and grid connection

• Commercial BEVs are unattractive when productive 

time and cargo capacity are lower

• Trillions of euros in ICEV assets will be owned 

mainly by the least affluent.  Early scrappage is 

unrealistic.

Vehicle buyers

→ Fossil fuel penalties are 
only acceptable for those 
who can avoid them

Source: McKinsey / ACEA (Oct 2025)

Trucks lag ~8y
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• Costs scale with peak power. Profit is 

maximized by managing demand.

• Overexpansion reduces utilization rates

• Current electrical grid limits site selection

Electrical grid 
operators

• Grids are complex and permits to expand 

take time. Cannot expand everywhere at 

once.

• Grid cost per user depends on asset 

utilization and risk. Will new chargers stay 

for 30-50 years?

Charge point 
operators

→ Control prices and don’t
expand too quickly

→ Expand grid, but by priority
and with caution
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• Legacy vehicle platforms

• No control over battery supply chain

• Must respond to market demand

• Face fines if ZEV sales shares are too low

• Strong EU lobby power

Policy makers

• Policy is limited by voter acceptance and 

techno-economic feasibility

• Most carrots and sticks inherently favor 

new vehicle buyers. Equity is low.

• Subsidies are affordable only where 

marginal abatement costs are low

(or scale is limited)

Vehicle OEMs

→ Targets are unenforceable→ Lobby against fines, 
for subsidies & heavier ZEVs
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ERS aligns 
incentives to 
decarbonize
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What are Electric Road Systems (ERS)?

Conductive rail

Inductive

Overhead catenary line

Higher power, 
lower coverage

Lower power,
greater coverage
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• Smaller batteries with in-motion charging

• ERS costs much more than MCS-chargers!

(yes, more day-time charging)

• Less overnight charging with smaller 

batteries

• Some combination of:

– Lower axle weight = less road wear

– More cargo capacity = fewer vehicles

• More productive time

Costs that change 
with ERS in the mix
(for <100% of vehicles)

Only static charging Static + ERS
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ERS makes economic sense where 
traffic is dense enough
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ERS in the 
charging mix

Accelerated increase
in charging demand

Charging operator

ERS operator

Small, cheap & light
battery packs

in vehicles

Vehicle buyer, OEM

Equitable access to
low-cost charging

Fewer and lower-risk
grid connections

Rapid charging 
infrastructure

expansion driven
by synergies

ERS operator

Grid operator

Vehicle buyer

Faster, more 
equitable

EV transition

Affordable 
e-retrofits with 

good performance

Policy incentives
for OEMs to 

facilitate e-retrofits

Increased supply
of used EVs

Vehicle buyer (mainly trucks)

Policy maker, OEM

Vehicle buyer, e-retrofit provider

BEV TCO advantage
(new, used and e-retrofit)

Increased new
BEV sales (trucks)

Vehicle buyer

Vehicle buyer, OEM

Incentives 
for a quick 
transition
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ERS in the 
charging mix

Accelerated increase
in charging demand

Charging operator
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low-cost charging

Fewer and lower-risk
grid connections

Rapid charging 
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expansion driven
by synergies

ERS operator

Grid operator

Vehicle buyer

Faster, more 
equitable

EV transition

Affordable 
e-retrofits with 

good performance

Policy incentives
for OEMs to 

facilitate e-retrofits

Increased supply
of used EVs

Vehicle buyer (mainly trucks)

Policy maker, OEM

Vehicle buyer, e-retrofit provider

BEV TCO advantage
(new, used and e-retrofit)

Increased new
BEV sales (trucks)

Vehicle buyer

Vehicle buyer, OEMExamples:

• Fossil fuel CO2 internalization, bans

• Sales quotas for new and used BEVs

• Zero-emission zones

• E-retrofit subsidies, credits

• Retained limits on weight, dimensions, drive time

Improved equity and TCO
enables stronger policy
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Very profitable,
build now

(2028-2033)

ERS – Where and When?

Carefully assess
(2031-2036)

Probably only
with HDV+LDV

(2034-2039)

10 000 km

30 000 km

50 000 km

This simplified map segmentation considers only AADT. 
Contact the author for incorporation of network effects.

ERS ROI calculator
Probably where 

small ERS networks 
can be profitable
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National no-regret ERS networks

source

source

https://www.linkedin.com/feed/update/urn:li:activity:7386391230437523456/
https://www.linkedin.com/feed/update/urn:li:activity:7387049690661314560/
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• ERS must count towards AFIR targets

• Economies of scale and scope imply sequential concessions starting from profitable beachheads

• De-facto standards set by market seem more likely than political agreements

• De-risk ERS investments through market correcting policy/fee structures (see paper)

• Overbuild solar PV for cheap day-time electricity

Post-decarbonization benefits

• Road wear, cargo capacity, productive time, flexibility, robustness, geopolitical exposure

Steps towards a pan-European ERS 
network

https://calstart.org/beachhead-model-background/
https://www.nature.com/articles/s41467-025-62679-w
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ERS Reduces CO2 Emissions
(mainly if ERS enables e-retrofits)
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ERS may accelerate BET sales, but 
only if construction starts now

Small batteries being cost-optimal
+ reduced charging costs 
+ continuous power delivery 
= Better ROI for e-retrofits

Estimated maximum share of vehicle km by 2040

source

https://urn.kb.se/resolve?urn=urn%3Anbn%3Ase%3Ari%3Adiva-72456
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EU Tailpipe CO2 Emissions
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This transition is as fast as 
current strategies permit

Cumulative post-2020 road transport GHG emissions 

still 2-5x more than the EU’s global fair share!

Historic tailpipe emissions
Source: European Energy Agency & own forecasts

-40% road transport CO2, vs. 2005 (ESR)

Net zero (EU Climate Law)

-55% total, vs. 1990 (EU Climate Law)

-90-95% total, from 1990

(Commission/ESABCC recommendation)



TEXTSIDA

Anpassa huvudtextrutans höjd baserat på 
rubrikens höjd. Använd stödlinjerna för 
korrekt placering.

TEXT SLIDE

Adjust the height of the main text frame 
based on the height of the heading. Use 
the guides to find the correct 
placement.

23

• Industry and voter resistance to EU decarbonization policy today is 

rational and expected. 

• Incentives could be corrected by a pan-European ERS network:

– ERS investors want to scale quickly.

– BEV TCO is improved by small batteries and cheap charging.

– Good TCO, range and performance improves e-retrofit appeal.

– E-retrofits and more new e-truck sales accelerate 

decarbonization.

– Truck benefits are clear, car benefits are externalized.

– Aligned incentives allow more ambitious and equitable 

decarbonization policy.

Recap

jakob.rogstadius@ri.se

or LinkedIn

List of publications

Contact

mailto:jakob.rogstadius@ri.se
https://www.linkedin.com/in/jakobrogstadius/
https://scholar.google.com/citations?hl=en&user=n-rutVYAAAAJ&view_op=list_works&sortby=pubdate
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Extra slides
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• Quicker transition, due to corrected 

incentives

• In-vehicle battery savings

• Cap on public charging cost

• Increased productive time

• Improved freight robustness and 

flexibility(?)

• Less geopolitical exposure

• Road wear (or cargo capacity) savings

ERS challenges

• Greater up-front infrastructure 

investment cost

• Incentives for road operator

• Incentives for use by light-duty vehicles

• Cost of extra lanes for light-duty vehicles

• Winners have weak lobbying power

ERS benefits
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