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How it works - Animation & Reality 

https://www.youtube.com/watch?v=zV2yZkRFBK0&t=7s 

 
https://www.youtube.com/watch?v=WPEmBw7bLp8  

https://www.youtube.com/watch?v=zV2yZkRFBK0&t=7s
https://www.youtube.com/watch?v=WPEmBw7bLp8
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“Sweden and Germany agree to … campaign at European 

level for the wider spread of this technology.” 

- Joint Declaration of the German and Swedish 

Governments in January 2017 
Source: German & Swedish partnership for innovation 

Road Authorities 

• 2 year assessment with German 

authorities laying the ground for field trials 

• Approved within the existing Swedish 

rules and regulations 

Road hauliers 

• “Can we count on, also using 

renewable electricity directly via 

high efficient catenaries? [If not] 

The implications for costs are 

‘worlds’ apart “ 

Truck OEM CEO 

“From a technical point of view 

we are ready today” 

What key stakeholders say 

http://www.regeringen.se/490ab0/contentassets/a8f2545e3b6147ed8050ba060d8123c3/innovation-and-cooperation-for-a-sustainable-future.pdf
http://www.regeringen.se/490ab0/contentassets/a8f2545e3b6147ed8050ba060d8123c3/innovation-and-cooperation-for-a-sustainable-future.pdf
http://www.regeringen.se/490ab0/contentassets/a8f2545e3b6147ed8050ba060d8123c3/innovation-and-cooperation-for-a-sustainable-future.pdf
http://www.regeringen.se/490ab0/contentassets/a8f2545e3b6147ed8050ba060d8123c3/innovation-and-cooperation-for-a-sustainable-future.pdf
http://www.regeringen.se/490ab0/contentassets/a8f2545e3b6147ed8050ba060d8123c3/innovation-and-cooperation-for-a-sustainable-future.pdf
http://www.regeringen.se/490ab0/contentassets/a8f2545e3b6147ed8050ba060d8123c3/innovation-and-cooperation-for-a-sustainable-future.pdf
http://www.regeringen.se/490ab0/contentassets/a8f2545e3b6147ed8050ba060d8123c3/innovation-and-cooperation-for-a-sustainable-future.pdf
http://www.regeringen.se/490ab0/contentassets/a8f2545e3b6147ed8050ba060d8123c3/innovation-and-cooperation-for-a-sustainable-future.pdf
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Thank you for your attention 

Patrik Akerman  

Business Developer eHighway 

Siemens AG 

Mobility  

Technology & Innovation            

eHighway 

Erlangen, Germany  

Mobile: +49 (172) 735 1509  

E-mail: patrik.akerman@siemens.com 

www.siemens.com/ehighway 

#eHighway  

mailto:maximilian.muster@siemens.com
http://www.siemens.com/mobility/ehighway
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Road freight emissions trends make it clear:  

Solutions for decarbonization are needed  

Based on latest policy announcements, global heavy 

road freight is forecast to emit 3 Gt CO2 by 2050. 

Source: European Commission reference scenario for 2050 (2013) page 53 

Transport will increasingly be the biggest 

challenge for decarbonization in Europe. 

Source: IEA  - The Future of Trucks (2017) page 117 

BACKUP 

https://ec.europa.eu/transport/sites/transport/files/media/publications/doc/trends-to-2050-update-2013.pdf
https://ec.europa.eu/transport/sites/transport/files/media/publications/doc/trends-to-2050-update-2013.pdf
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
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Source: German Ministry of Environment (BMU), March 2013 

Measures to reduce road freight CO2 emissions 

CO2 emissions (Mt/a) 
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Without action 

99 Mio. t 

87 Mio. t 

With rail expansion 

61 Mio. t 

With biodiesel-blending 

73 Mio. t 

With logistic optimization 

65 Mio. t 

With improved efficiency 

8 Mio. t 

Target level -80% of 2005 

BACKUP 
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Pathway Range 

Cost per km 

Efficiency 

WTW 

Example 

vehicle 

Electric Road Systems 

60 km 

19 ct/km 77% 

Battery 

48 km 

20 ct/km 62% 

Hydrogen 

24 km 

55 ct/km 29% 

Power-to-Gas 

17 km 

70 ct/km 20% 

Zero emission trucks are possible with renewable energy,  

but efficiency varies greatly  

2 kWh/km 

eTruck 
(Battery)  

e- e- 
 

Grid 
 

96 kWh 

10 ct/kWh 

1,6 kWh/km 

eTruck 
(Catenary-Hybrid) 

e- 
Grid  
(incl. 

catenary) 

96 kWh 

e- 

12 ct/kWh 

1) Including storage 

Source: German Ministry of Environment 

100 kWh 

6.0 ct/kWh 
H2-

network1) 

CH2- fuel 

station 

Fuel cell 

truck 

Electro-
lysis ŋ = 
70% 

e- H2 H2 CH2 

65 kWh 

20 ct/kWh 

65 kWh 

18 ct/kWh 

65 kWh 

15 ct/kWh 

93 kWh 

5 kWh 2 kWh 

2.7 kWh/km 

NG-

network1) 

CNG-fuel 

station 

Gas-

truck 

Electro-
lysis ŋ = 
70% 

e- H2 NG CNG 

55 kWh 

22 ct/kWh 

55 kWh 

20 ct/kWh 

69 kWh 

15 ct/kWh 

98 kWh 

2 kWh 

3.2 kWh/km 

Methanation 
ŋ = 80% 

CH4 

55 kWh 

19 ct/kWh 

BACKUP 
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Infrastructure on heavily use roads addresses significant 

part of heavy duty vehicle (HDV) emissions 

60% of the HDV 

emissions occur on 2% of 

the road network 

(BAB = 12,394 km) 

BAB = Federal freeways (12,394 km) 

BS  = Federal roads (40,400 km) 

LS  =  State roads (86,600 km) 

KS  = District roads (91,600 km) 

GS  = Municipal roads (>420,000 km)  

The most intensely used 

3,966 km handle 60% of 

all ton-km on the BAB 

Image: HDV density on BAB-network ; Source: Verkehr in Zahlen 2012; TREMOD 2012 

BAB 

KS 

BS 

LS 

CO2 emissions 

from HDV 

Length of road 

network 

GS 

Federal 

freeways 

The analysis of the German road 

network leads to the following key 

messages: 

 

 

 

 

 

 

 

Focusing first on the main freight 

transport routes, a significant 

decarbonization step can be achieved. 

 

This approach can be applied all over 

the world.  

1 

2 

Urban roads 

Non-urban 

roads 

BACKUP 
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Compatible with and complementary to other alternative fuel 

technology 

Truck types 

 

Drive system 

 

On-board source  

of electricity 

Non-electrical source 

of energy 

Combustion  

engine 

Tractor truck 

(2 axles) 

Tractor truck 

(3 axles) 

Rigid truck 

(2 axles) 

Rigid truck 

(3 axles) 

Rigid truck 

(4 axles) 

Parallel-hybrid 

Serial-hybrid 

Full electric 

Battery (small) 

Battery (medium) 

Battery (large) 

Fuel cell 

Engine (small) 

Engine (medium) 

Engine (large) 

Diesel 

Bio-fuel 

CNG/LNG 

H2 

The eHighway hybrid truck can be configured to suit specific applications 

BACKUP 
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eHighway is developing quickly and is ready for commercial use  

in near future 

• Test track of 2.1 km with realistic highway conditions 

• Cooperation with e.g. Scania and Volvo 

• Technical assessment of complete system by TU Dresden 

& BASt (the German Federal Highway Research Institute) 

• Analysis of the economic and ecological impacts  

by German federal ministries lead to announcement 

of field trials in 2017  

• Several public reports have confirmed positive results:  

UBA (Sept 2015), Öko-Institute (Nov 2016), IRU (March 

2017), IEA (June 2017 and July 2017) 

• Project-specific analysis always necessary 

Development project 

BACKUP 



Unrestricted © Siemens AG 2017 

27.09.2017 Page 13 Akerman / MO TI EH 

IEA‘s recommended policy scenario foresees 36% of the world‘s  

heavy freight trucks to be using this technology by 2050 

Source: IEA  - Energy Technology Perspectives (2017) [pay wall] 

Source: IEA  - The Future of Trucks (2017) page 124 

BACKUP 

https://www.iea.org/etp2017/summary/
https://www.iea.org/etp2017/summary/
https://www.iea.org/etp2017/summary/
https://www.iea.org/etp2017/summary/
https://www.iea.org/etp2017/summary/
https://www.iea.org/etp2017/summary/
https://www.iea.org/etp2017/summary/
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
https://www.iea.org/publications/freepublications/publication/the-future-of-trucks---implications-for-energy-and-the-environment.html
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Speech by the president of BGL, an association representing 

many German trucking Co‘s, given at their 2016 Meeting, w/ the 

Transport Minister attending 

…which in English translates as:  

Honored Mr. Federal minister, at this point it becomes clear, the concerns we in the 

industry have in regards to climate protection  and the goals of the draft climate 

plan of the federal government. Which way will the policies go? Will we only get the 

surplus electricity, when the sun shines and winds are strong, to generate synthetic 

fuels? Or can we count on, also using renewable electricity directly via high 

efficient catenaries? The different implications for costs are „worlds“ apart. 

BACKUP 
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External assessment ... ecologically and economically beneficial 

The German Federal Environment Agency (UBA ) commissioned 

the independent German Öko-Institute to make a comprehensive 

strategy for traffic energy supply until 2050: 

•  published in Nov 2016 (source) 

•  covers all modes of transport 

•  refers to following options for long haul road freight transport 

 Carbon neutral fuels (sustainable biofuels, synthetic fuels from 

renewables) 

 Fuel cell electric vehicle (hydrogen from renewables)  

 Direct use of electricity (electric road systems) 

 

Example : costs of carbon neutral long haul road freight transport (see 

next slide) 

BACKUP 

https://www.umweltbundesamt.de/sites/default/files/medien/377/publikationen/2016-11-10_endbericht_energieversorgung_des_verkehrs_2050_final.pdf


Unrestricted © Siemens AG 2017 

27.09.2017 Page 16 Akerman / MO TI EH 

External assessment ... ecologically and economically beneficial 
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ICEV (PtL)  

ERS (OCL) 

LNG (PtG - Methane) 

FCEV (PtG - Hydrogen) 

energy  

supply  

energy 

infrastructure  

vehicles total costs 

Key assumptions: 

• Length of electric network: 4,000 km; Infrastructure costs: 2.2 million €/km; Maintenance 2.5% of investment per year  

• Additional vehicle costs: per today 50,000 € / truck; per 2050 19,000 € per truck; share of direct electric traction: 60% in 2050 

BACKUP 
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Where are we now? 

Germany  ̶  field trials announced USA  ̶  trucks ready Sweden  ̶  Operation started 

• eHighway to reduce emissions of 

port links on 1-mile infrastructure 

near ports in L.A. and Long Beach 

• Cooperation with Volvo Trucks 

and local truck converters 

• Contract with South Coast Air 

Quality Management District 

 testing for at least 6 month in 2017 

• Cabinet of the German Federal 

Government – decided on field trial of 

eHighway ERS in call 10/2015 

• Project decision for Federal States 

Schleswig-Holstein and Hesse  

• Hesse contract awarded to Siemens, 

Schleswig-Holstein still pending  

• Construction approx. 2018 // field trials 

approx. 2019 

• Innovation Procurement Process for 

demo projects by Trafikverket 

• Field trial (2 years) started June 2016 

• Overall aim: evaluate ERS-options 

prior to introduction on road network 

• Scania as truck OEM, second truck 

will join operation July 2017 

BACKUP 
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Field Trials in Germany are a necessary next step for the 

development of the system 

Routing 

BACKUP 

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiitqSv_YDSAhWISBQKHRT4Bc0QjRwIBw&url=https://de.wikipedia.org/wiki/Datei:Coat_of_arms_of_Hesse.svg&psig=AFQjCNHacrrkC2Nimde7_7S2H9a08I42Vg&ust=1486659742277093
https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiE_cTC_YDSAhXCuxQKHdLoCcwQjRwIBw&url=https://de.wikipedia.org/wiki/Datei:Coat_of_arms_of_Schleswig-Holstein.svg&bvm=bv.146094739,bs.1,d.d24&psig=AFQjCNH6c5t5pm31wI-n-75LNdHOKC7x0g&ust=1486659809785607
https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj3lrGM-Z_WAhVENxQKHeLYCjcQjRwIBw&url=https://de.wikipedia.org/wiki/Wappen_Baden-W%C3%BCrttembergs&psig=AFQjCNG4HoWQvErWL1xfRA9MPMW8eqMnKw&ust=1505315961070219
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The path forward focuses on the electrification of highly frequented 

routes 

Mine transport Shuttle transport 

The development path of road electrification can echo that of rail electrification a century ago 

Near term 

Long haul traffic 

Long term 

eHighway application fields 

BACKUP 


