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The study shows how an ERS network on the main motorways in the Netherlands can be profitable under certain 

conditions. It also shows how ERS can be a cost-effective way of reducing carbon emissions. Based on cost recovery 

rates for the use of the ERS network, a sufficiently large number of transport operators may find it attractive to invest 

in ERS trucks instead of just battery electric vehicles (BEVs), and also instead of diesel or hydrogen trucks. This is true 

for road transport with medium daily distances (from 180 to 300 km), but even more so for long-haul transport (over 

300 km per day). The availability of an international network is obviously important for a large part of this transport. 

The study has also clearly shown that an ERS network on a single corridor is not viable.  

The major disadvantage of ERS is that it requires the immediate construction of a large network, which will only 

become profitable if it is sufficiently well used. This will only happen if ERS trucks (O-BEVs) have advantages over BEVs. 

The main threats to the success of an ERS network are faster-than-expected improvements in batteries (range and 

weight), faster-than-expected reductions in battery costs and in BEV charging costs, and, partly as a result, lower-than-

expected use of the ERS system. In view of the many uncertainties that remain, we would emphasise that these 

conclusions depend on a number of developments, which must therefore be closely monitored, and that additional 

research is needed on a number of points. 

 

The Dutch Ministry of Infrastructure and Water Management (I&W) is promoting the transition to 

sustainable, zero-emission (ZE) road transport. As part of this initiative, a study was initiated to ascertain 

the potential of Electric Road Systems (ERS) for heavy goods vehicles (HGVs). The study was carried out by 

a consortium of Decisio, EV Consult and Sweco. 

 

Using ERS technology, vehicles are supplied with electricity while on the road. The most obvious system for 

this (based on current knowledge) is an overhead line above the right-hand lane of motorways, where 

electric HGVs are supplied with electricity via a pantograph (similar to a trolleybus). In this report, we 

assume this technology will be used. As a result, the HGVs could be operated with much smaller batteries 

than fully battery electric trucks. Outside the ERS network, the HGVs could continue to run on battery (or 

possibly hydrogen or fossil fuels). 

 

Three ERS network alternatives studied 

The study focused on the following three ERS network alternatives: 

 

▪ Alternative 1: ERS on the A2 motorway between Amsterdam and Eindhoven (125 kilometres x 2 

directions). This is a stretch of motorway with relatively heavy freight traffic. 

▪ Alternative 2: A "core network" with ERS on the A roads where HGV intensities are highest (980 

kilometres x 2 directions).  

▪ Alternative 3: in which the entire A-road network is equipped with ERS (about 2,500 kilometres x 2 

directions).  
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Figure S.1: ERS network alternatives 1 (left) and 2 (right) 

 

  

 

Figure S.2 ERS network alternative 3 

 

 

The TCO of HGVs using ERS was determined for these network alternatives. They were compared with fully 

battery electric HGVs because in the future these will be more attractive than, for example, diesel and 

hydrogen HGVs. Logically, the TCO of the O-BEV becomes more attractive when more HGVs use the system. 
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This reduces the system costs per vehicle-kilometre. In addition, HGVs with long daily distances derive 

greater benefit from an O-BEV than HGVs with shorter daily distances1. We therefore based our 

calculations on different daily distances. 

 

Larger ERS networks could be cost-effective in the Netherlands 

The conclusion is that alternative 1 leads to a higher O-BEV TCO than the BEV alternatives in all cases. In 

the basic analyses of alternatives 2 and 3, the O-BEV TCO is less than the BEV TCO. For a transport 

operator, an O-BEV is therefore cheaper than a BEV.  

 

It takes a number of years to build an ERS network (estimated at three to seven years for the alternatives 

considered). Moreover, it will take several years before the system is fully utilised. Infrastructure and 

electricity costs will be relatively high during this "assimilation period". If these costs are included, the TCO 

for O-BEVs (for alternatives 2 and 3) remains competitive when HGVs with daily distances of 150 

kilometres and above use the system. 

 

It is important to realise that these calculations assume that the ERS infrastructure will have to pay for 

itself by means of a mark-up on the electricity purchased by the users. Recycling the revenue from the HGV 

toll may also offer opportunities for funding all or part of the infrastructure or making ERS more financially 

attractive in some other way. This could make ERS attractive for larger numbers of HGVs if necessary. 

 

Cost-effectiveness does not necessarily mean that ERS will be an instant success, because a transport 

operator naturally looks at more than just TCO when choosing a drive technology. Examples of these 

factors include the reliability of the system, the size of the network and a competitive supply of trucks. 

Other important parties who are therefore vital to the success of ERS are the freight forwarders (by asking 

for sustainable transport and providing security through long-term contracts), truck manufacturers/OEMs 

(ensuring an adequate supply) and leasing companies (attractive lease structures). 

 

ERS is a cost-effective way of reducing carbon emissions 

Looking at its social impact, another major conclusion is that an ERS network can help reduce carbon 

emissions produced by road transport, especially if it is an international network that is being built 

relatively quickly.  

 

 
1 After all, the greater the daily distance, the heavier (and therefore more expensive) the battery needed for a BEV. This does not 

apply to O-BEVs. 


