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Europe needs  to  i t s  reduce  t ransport  emis s ions  dramat i ca l l y

 Total transport GHG emissions in 
Europe around 0.9 Gt/a

 ca. 72% from road transport

 one third of road transport GHG 
emissions from heavy-duty 
vehicles (> 3.5t GVW)

 Emission reduction required 
(compared to 1990):

 – 35% until 2030

 –100 % until 2045 / 2050

 EU target: -90% until 2050

Plötz, P.; Wachsmuth, J.; Gnann, T.; Neuner, F.; Speth, D.; Link, S. (2021): Net-zero-carbon transport in Europe until 2050 – Targets, technologies and policies for a long-term EU strategy. Karlsruhe: Fraunhofer ISI 
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Heavy  duty  t rucks  make up only  5% of  t ruck  s tock  but  50% of  
t ruck  CO 2 emiss ions

 Heavy trucks have high annual mileage and 
high energy consumption

 For long-term CO2-neutrality in the transport 
sector, we need solutions for the heavy truck 
transport (today Diesel only)

 Possible solutions:

 Battery trucks

 Electric road systems 

 Hydrogen Fuel cell trucks

 Power to gas, e.g. renewable LNG
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Main dr iver   for  commerc ia l  e lect r i f i cat ion of  t rucks :  
CO 2 reduct ion pol i c ies  wor ldwide

https://theicct.org/publications/california-hdv-ev-update-jul2020

Axsen, J., Plötz, P., & Wolinetz, M. 
(2020): Crafting strong, integrated 
policy mixes for deep CO2 mitigation 
in road transport. Nature Climate 
Change. 

https://www.nature.com/articles/s41558-020-0877-y
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Manufacturers  wi l l  se l l  e lect r i c  t rucks  to  meet  EU targets

 Manufacturers can increase efficiency of 
new diesel trucks and introduce low 
emission vehicles

 Depending on choice of Diesel efficiency 
strategy, at least 4 – 22 % zero emission 
trucks sales are required in 2030

 These are minimal values, real values 
likely to be higher

Breed, Speth, & Plötz (2021). CO2 fleet regulation and the future market diffusion of zero-emission trucks in Europe. Energy Policy, 159, 112640. https://doi.org/10.1016/j.enpol.2021.112640

https://doi.org/10.1016/j.enpol.2021.112640
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Manufacturers  have  announced 20  – 60  % zero  emis s ion t ruck  
sa les  in  2030 and 100  % zero  emis s ion sa les  in  2040

 ZEV sales targets for 
OEM in Europe:

 2025: ~ 7 %

 2030: ~43 %

 ACEA announcement 
of 100% zero emission 
sales in 2040 (possibly 
including liquid 
renewable fuels) 

Transport & Environment (2021). Easy Ride: why the EU truck CO2 targets are unfit for the 2020s. https://www.transportenvironment.org/wp-content/uploads/2021/10/202108_truck_CO2_report_final.pdf

https://www.transportenvironment.org/wp-content/uploads/2021/10/202108_truck_CO2_report_final.pdf


© Fraunhofer 

Seite 8

Manufacturers  have  announced many battery  e lect r i c  t rucks

Source. Global EV Outlook 2021 (IEA) and Link, Plötz, Moll, & Griener (2021): Machbarkeit Emissionsfreier Lieferverkehr. Karlsruhe: Fraunhofer ISI 
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Truck  charg ing:  where  and how?

 Most important is depot charging as 
many trucks are in regional operation 
return to depot

 Battery trucks cheaper in TCO by 2025

 charging in long-haul operation

 slow: over-night (50 – 100 kW)

 mega-watt charging: during 45 min 
break after 4.5 h of driving
 400 km / 600 kWh in 45 min 
imply about 800 kW

 comprehensive fast charging 
network enables long-haul battery 
electric trucks

Technical standards for truck 
charging:

 Combined Charging System
(CCS) allows 350 kW charging 
 sufficient for over-night 
charging and fast charging in 1.5 h

 Mega-watt Charging System 
(MCS) standard is under 
development and should be 
finalized approx. 2023

 Start public locations with CCS and 
expand to MCS when ready
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Construct ion of  the  f i r s t  four  publ i c  MCS chargers  underway

https://www.hochleistungsladen-lkw.de/hola-en/

https://www.hochleistungsladen-lkw.de/hola-en/
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EU proposa l  for  publ i c  t ruck  charg ing:  
>  15 ,000  publ i c  chargers  inc l .  MCS

2025 2030 2035

TEN-T 

core 

network

1,400 kW 

every 60 km

At least one 

≥350 kW

3,500 kW 

every 60 km

At least two 

≥350 kW

TEN-T 

compre-

hensive 

network

1,400 kW 

every 100 km 

At least one 

≥350 kW.

3,500 kW 

every 100 km

At least two 

≥350 kW.

88 Urban 

nodes

600 kW @

≥ 150 kW

1200 kW @ 

≥150 kW

CP by 2030

Core network 12,000

Comprehensive network 4,000

Safe & secure parking 700

Urban nodes 700

Total Ca. 17,400

RESEARCH FOR TRAN COMMITTEE (Ed.) (2021): Alternative fuel infrastructures for heavy-duty vehicles. Forthcoming.
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Potent ia l  future  European publ i c  mega charger  network

1-2

2-4

4-6

8-10

10 -14

#charging points per location #charging points per location

Distance BEV stock share Avg. CP / station

100 km 5 % 2,6

Distance BEV stock share Avg. CP / station

50 km 15 % 2,9

Sauter, Speth, Plötz, & Signer (2021): A charging infrastructure network for battery electric trucks in Europe, Fraunhofer ISI Working Papers Sustainability and Innovation No. S 02/2021, Karlsruhe 2021

800 locations
1,700 chargers

1,700 locations
4,000 chargers

https://www.isi.fraunhofer.de/content/dam/isi/dokumente/sustainability-innovation/2021/Charging%20infrastructure%20in%20Europe.pdf
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Regional
operation

Long-haul 
operation

interactive 
map

interactive 
map

https://www.acea.auto/figure/interactive-map-electric-trucks-long-haul-stop-locations-fit-for-charging-point-deployment-in-europe/
https://www.acea.auto/figure/interactive-map-electric-trucks-long-haul-stop-locations-fit-for-charging-point-deployment-in-europe/
https://www.acea.auto/figure/interactive-map-electric-trucks-long-haul-stop-locations-fit-for-charging-point-deployment-in-europe/
https://www.acea.auto/figure/interactive-map-electric-trucks-regional-stop-locations-fit-for-charging-point-deployment-in-europe/
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L imited range requi res  re - charg ing dur ing s tops .  
Most  important :  depot  charg ing fo l lowed by  publ i c  charg ing

 Most stops are probably at home depot of 
truck  depot charging most important

 But trucks in especially in long-haul 
operation need public charging 

 Analysis of 0.75 million truck stops from 
400,000 trucks:

 about 2/3 of public stops < 3 hours

 about 1/3 of public stops > 8 hours

Duration: ½–1 h 1–3 h 3–8 h 8–23 h 23–44 h >44 h <3 h 3–8 h >8 h

Long-haul 35% 24% 6% 31% 2% 2% 59% 6% 35%

Regional 44% 23% 6% 24% 1% 3% 67% 6% 27%

long-haul operation

Plötz, P. and Speth, D. (2021): Truck Stop Locations in Europe – Final Report. Karlsruhe: Fraunhofer ISI. Study available online: https://www.acea.auto/press-release/electric-

trucks-new-study-pinpoints-precise-locations-for-charging-infrastructure-across-eu/

https://www.acea.auto/press-release/electric-trucks-new-study-pinpoints-precise-locations-for-charging-infrastructure-across-eu/
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What  about  fue l  ce l l  t rucks  and e lect r i c  road sys tems?

 Battery trucks  can cover urban, 
regional and (with MCS) long-haul, 
2nd and 3rd generation battery trucks 
will have ranges to cover >80 % of 
trips 

 Fuel cell trucks  more expensive 
than battery trucks in purchase and 
operation  niche for fast refueling 
irrespective of costs

 Extremely demanding cases with 
renewable and bio fuels

 Fuel cell niche too small for scale 
effects and infrastructure invest?

 No future for fuel cell trucks? annual mileage
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S u m m a r y  a n d  C o n c l u s i o n
The future  of  t rucks  i s  e lect r i c  wi th  ubiqui tous  charg ing

The future of trucks  and charging

 Fast electrification of trucks to come (~ 20% 
sales in 2030)

 Most important charging powers

 50 – 100 kW at depot (everywhere)

 100 – 800 kW in public with CCS and MCS 
(about 1,000 locations in Europe)

 First use case: urban & regional logistics

 long-haul needs MCS network with mega 
chargers every 50 km along highways 

Discuss ion and outlook

 Grid expansion will be important for high 
power charging  could be bottleneck for 
fast roll out

 Future role of hydrogen in trucking uncertain

 Share of public vs. depot charging unclear
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Thank  y ou!

patrick.ploetz@isi.fraunhofer.de
@PatrickPlotz


