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Abstract 
The EU and the United Kingdom are committed to achieving climate neutrality by 2050. This requires a 
major transformation in all sectors of the countries' economies, not least the transport sector, which is the 
only large sector with rising greenhouse-gas (GHG) emissions. For heavy and long-haul road freight 
different zero emission technologies are being tested. Although no clear winner has established itself, the 
following prerequisites are likely to provide the basis for continent-wide implementation of zero emission 
trucking in Europe, and beyond: 

1) Maturity: A high technology readiness level (TRL) has been achieved through pilot deployments, and 
transnational agreement has been reached on normative issues, which enable cross-border traffic and 
interoperability. 

2) Scalability: Quick and large-scale implementation can be ensured by a broad group of industry actors 
for both infrastructure and vehicles, with a secure supply of sufficient raw materials. 

3) Robustness: Strong business cases, likely to have a heavy emphasis on energy efficiency, give the 
associated investment plans resilience and credibility, which enables rapid market penetration. 

 
This paper will use these three criteria to evaluate the prospect for reaching the climate goals with help of 
an Electric Road System (ERS), based on an Overhead Contact Line (OCL)-for dynamic charging of 
electrified heavy goods vehicles (HGVs).  

Maturity 

Over the past decade an OCL-ERS has been designed, developed, tested, and demonstrated. Since 2016 it 
has been used on public highways by regular trucking companies in their daily operations. Currently there 
are three field trials in Germany, including eight trucking companies and 15 trucks. The operation and 
maintenance of the infrastructure has been integrated in the regular operations of the road owner. The TRL 
is therefore very high. 
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The coherent standardization strategy pursued by Siemens Mobility for several years envisages a long-term, 
step-by-step integration of the eHighway system into existing and emerging standards from the fields of 
energy, vehicle, and rail technology. Also, against the background of the long validity period of standards, 
a step-by-step approach to the normative anchoring of the overall system as the sum of the subsystems is 
aimed at. On the one hand, implementation includes concrete work results such as individual technical 
specifications for the most important interfaces of electrified road systems in continuation and expansion 
of ongoing work, e.g., at CENELEC and Verband der Elektrotechnik Elektronik Informationstechnik e. V. 
(DKE). On the other hand, individual activities for the subsystems are placed in the broader context of 
electromobility and electrified roads as a standardization initiative, and European harmonization is initiated 
or intensified where necessary. 

As a result, the two draft technical specifications have been submitted in mid-2022 with a targeted 
publication towards the end of the same year. 

- The establishment of a working group for ERS within DKE to promote technical exchange and 
cooperation between DKE/K351 "Electrical Equipment for Railways" and DKE/K353 "Electric Road 
Vehicles", to identify relevant interfaces and to transfer international standards. In a first step, the working 
group, which is led by Siemens Mobility, is examining the different protection concepts from the railroad 
and automotive worlds.  

Scalability 

Thanks to the railway sector there is already a market for supplying traction power substations, cables, 
poles and catenary wires. This business is roughly €10 billion annually and ensures there is broad 
industrial base that can be leveraged for to also supply road electrification projects. Installing OCL on 
roads also has an advantage over today’s railway applications: all OCL trucks have onboard batteries, 
which means the OCL doesn’t need to cover the entire distance from A to B, which makes 
implementation faster.  

On the vehicle side all major manufacturers are launching BEV HGVs, including 44-ton versions, albeit 
with ranges so far below 500 km on a charge. Siemens has a partnership with Continental Engineering 
Service for the industrialization of the pantograph, so that it can be mass-produced and fitted on trucks 
from any manufacturer. 

Studies already show how commercial OCL could work on shuttle routes of about 100 km in length. As 
already demonstrated these initial routes can be used by both Battery-Electric Vehicles (BEVs) without 
large batteries and by hybrid trucks. Minimizing the need for large batteries helps ensure that the 
transition to electrified transport can go as smooth and fast as possible. Furthermore, ERS could make 
less energy dense battery chemistries attractive, which would potentially eliminate the need for raw 
materials with fragile supply chains. 

The hybrid vehicles help OCL overcome the so-called “chicken and egg” problem, since they will be able 
to operate across Europe right from the start: in other words, without having a comprehensive 
infrastructure network in place. From the early shuttle routes, the OCL infrastructure can be expanded 
stepwise and power levels increased as the number of users grow, into a national and continental network. 

Robustness 
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Several studies and plans from across the EU and the UK show that direct electrification of heavy road 
freight is the most energy efficient and therefore also the most economical. Given the recent price rises of 
imported energy, which has also pushed up electricity prices, this factor has only grown in importance 
and can remain crucial going forward.  

The German government has concluded that only OCL is the relevant ERS option for HGVs. In parallel,  
neighboring countries such as Netherlands, Denmark and Austria have stated that an ERS deployment 
needs to be coordinated with their large neighbor, who is also the most prominent transit country for 
European road freight.  

This combination of factors makes a synchronized deployment highly likely and will thus reinforce the 
economic benefits from the OCL-ERS. This further incentivizes the industrial suppliers and transport 
operators to quickly seize upon this market development. 
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