
Electric road systems: 
Challenging the established road 
system and business models

Stefan Tongur, KTH Royal Institute of Technology
AMAA, 26 Sept 2017, Berlin. 

Contact: tongur@kth.se, +46704182065



Agenda

1. Background and definition of ERS

2. ERS demo projects in Sweden

3. Business model challenge of ERS



Conductive rail, 1881 Overhead lines, 1882

Electric car, 1884 Inductive power transfer, 1891

The History of ERS

Sundelin, 2016



Evolution of filling-up regime
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Source EIA, 2016

Background for change
Global oil consumption per sector



Source EIA, 2017

Freight sector expected to grow with economic growth



Impact of alternatives
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Table 20 • Impact of measures to modernise road freight on the energy system, economy and 
environment 

 

In essence, the Modern Truck Scenario, a long-term vision for modernising road freight transport, 
can have important co-benefits for the achievement of different energy policy goals. Full 
achievement requires a long-term commitment to such modernisation efforts, given the 
fundamental rethinking of road freight that is inherent to some of its elements. These include 
some aspects of systemic improvements and the switch to specific alternative fuels, namely 
electricity and/or hydrogen, capable of decarbonising the segments of the sector where energy 
demand is expected to grow the most (i.e. regional and long-haul operations of HFTs). Its  
long-term achievement rests also on the near-term priorities, the implementation of which can 
facilitate the long-term modernisation of road freight transport. In the following, we first focus 
on the required near-term actions and then elaborate on the various policy tools (and the role of 
different stakeholders) for the long-term modernisation of road freight. 

Policy priorities 

Not all elements of the Modern Truck Scenario are easily implemented. Some fuel and vehicle 
technologies are still at the research, development and demonstration (RD&D) stage. In some 
cases, such as in building electric road system (ERS) or hydrogen production and fuelling 
networks, the required efforts are based on co-operation across multiple stakeholders and policy 
makers. We identify three key enablers that present no-regret opportunities from an energy 
policy perspective, one for each category of potential improvements: 

• Adopting policies targeting vehicle efficiency, including fuel economy standards and 
differentiated taxes on vehicle purchase. The two policies complement each other: the 
former regulatory policy ensures that all new truck sales achieve minimum efficiency 
performance, and the latter fiscal measure favours the best performing models, pushing 
further improvements. For MFTs and HFTs taken together, the fuel use per kilometre of 
new vehicle registrations needs to be progressively reduced by 35%, relative to a 2015 
baseline, by 2035. To achieve this, fuel economy standards for heavy-duty vehicles 
(HDVs) need to be broadened far beyond its current application in only four countries to 
cover all the HDV main vehicle markets. Once heavy-duty fuel economy policies are in 
place, their stringency needs to be successively raised, accounting for cost reductions 
delivered by technological progress. 
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Gävleborg, Project Elväg E16

Arlanda -
Rosersberg

Two national projects awarded funding 
in a pre-commercial procurement



eRoadArlanda

Lundberg, 2017



The facility

• Existing infra of 400 m.
• Electrifying 2 km between Airport 

and Freight Terminal.
• Civil works beside the road finalized 

in Sept 2017.
• Ongoing production of rails.
• Focusing on safety and system 

verification.
• Waiting for ”GO” to start mounting 

the rails into the road. 

Lundberg, 2017



Technical solution of Elways

Elways, 2017



Brand: DAF
Converted by: E-traction
Motors: Two motors built into the rear axle. 
Total power of 226 kilowatts (300 hp). They
weigh 500 kilo each.
Battery: 80 kWh, weight 600 kilos. (Battery
Tesla Model 6 close to 550 Kg.)
What does not weigh: Engine, power train
and a full diesel tank
Weight: 18 tons
Load: 6.5 tons
Emissions: –

The Truck

Elways, 2017



Electric Road – E16 Sandviken



The Facility

• 2 km long facility on the E16
• Region Gävleborg is project owner and 

builder
• Infrastructure/facility owner Siemens
• Catenary system – Built without legal 

dispensations
• Siemens innovative pantograph
• Power supply Sandviken Energi
• 10 kV AC
• After conversion 650-800V DC

Nylander, 2017



The technical solution

Åkerman et al., 2015



The Truck

Scania, Euro6 Class
Parallel hybrid power train
264kW diesel, 139kW electric 
engine,100kW battery
Still a test vehicle

Nylander, 2017
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Demonstration 
projects

ERS State of the art

Niche and mass market

R&D

Extent of use

Technological niche

Tongur & Sundelin, 2016



“Not a technology problem, a business 
model challenge”

What we know: 
• New business models are needed to commercialize 

sustainable technologies; a firm-user relationship
What we don’t know: 
• The “right” business models for new socio-technical 

systems

22



A business model opportunity?

Trafikverket, 2017



Utility of the new infrastructure is critical

Sundelin, 2016



Analyzing the emergent phase of transition 
through a BM perspective

Policy makers

Subsystem 
suppliers System Users

Socio-technical change
New business models



Open systemDemonstration 
projects

Transition towards ERS

Closed system

Niche and mass market
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R&D

Extent of use

Technological niche

Tongur & Sundelin, 2016



Thank you! Questions? 


