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It has long been accepted that in order for the UK to achieve its carbon emissions target of net zero 
by 2050, logistics and transport will need to find a way of radically decarbonising; this Is particularly 
pertinent to heavy goods vehicles (HGVs) travelling on long-haul logistics journeys, which currently 
rely overwhelmingly on diesel engines. Unlike urban delivery vans, battery power alone is often not 
sufficient to cover long-haul use cases, for three main reasons: the higher energy usage of HGVs 
compared to vans due to weight and speed; the longer distances covered by HGVs between charges; 
and the sparseness of charging opportunities on the inter-urban strategic road network (SRN). As a 
rule of thumb, an HGV covering over 1000km between charges, if powered only by battery, would 
require 10 tonnes of its gross weight, together with a significant volume, for battery storage alone. It 
is therefore a reasonable question to ask of whether alternative “charge-on-the-move” strategies, 
such as the electric road system (ERS), could assist in reducing the typical battery size requirement for 
such patterns of logistics journeys. 

Separate studies for the Centre for Sustainable Road Freight (SRF) have shown that several definitions 
of the ERS can be analysed against a set of long-haul logistics journeys to establish the effect each 
would have on the distribution of sizes of the battery required as a source of secondary motive power, 
by using the assumption that the sections of the journey on stretches of the SRN powered by the ERS 
would allow for both motive power and simultaneous battery charging. These studies have shown 
that, broadly, selection of a 5500 lane-km “Lite” network provides a strong return by having a 
significant reductive impact on battery size requirements. However, due to the agnostic nature of the 
route planning engine used for these analyses, it is often observed that the quickest route chosen by 
a vehicle will not necessarily be the most intuitive route to choose in the context of an ERS and its 
benefits to energy efficiency. This motivates the design of an alternative routing system that can 
consider the network of ERS-enabled roads and make a value judgement on whether it is worthwhile 
to preferentially route via the ERS network, or whether to maintain the original plan. Such questions 
could also be pertinent when considering an HGV’s battery being low on charge after serving a 
customer: it may be quicker to route preferentially towards ERS-enabled roads than wait to charge to 
full before setting off. 

This research presents initial findings from a study to modify the open-source GraphHopper routing 
engine and adapt it to include an additional parameter to describe the extent to which a route query 
should consider the location of ERS routes when making its routing decision. At one extreme, this 
parameter will route as if ERS routes are of no benefit to the travel time; at the other extreme, this 
parameter will route as if ERS routes can be traversed instantaneously, with only the travel time of 
connecting roads considered. We present examples of the preferential routing engine’s output, 
alongside a simple mathematical relation between this parameter, the current battery state and the 
value of time saved that can be used to conditionally accept or reject alternative routes generated in 
this manner. 

This research will show how results based on the preferential routing engine will enhance the 
capability of larger analyses into HGV battery capacity by ensuring that the modelled vehicle journeys 
can take more realistic routes with full visibility of ERS-enabled alternatives, and also ensure that when 
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multi-leg modelling is undertaken, that such vehicles are given an opportunity to divert onto the ERS 
in situations where this is quicker than spending time stationary at charging points. 
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