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Executive Summary 

Almost every waste collection round in the UK relies on refuse collection vehicles (RCVs) 
that are powered by diesel-fuelled internal combustion engines. As local authorities 
become increasingly alert to the dangers of climate change and air pollution, and the 
urgent need for action, the days of ‘dirty’ diesel vehicles seem likely to be numbered.  

While there are several alternative technologies that might replace diesel, one of the 
best developed is battery-powered electric propulsion, recharged from the electricity 
grid. Municipalities around the world have adopted electric RCVs (eRCVs), and in the UK 
the City of London is the first to start the process of implementing a new electric fleet. 
Meanwhile, several other UK local authorities are trialling them.  

This study examines the costs and benefits of eRCVs, and finds that, with the cost 
differential between diesel and electric RCVs now marginal, there is a strong case for 
them to be trialled more widely. 

Environmental Impacts 

This research estimates that local authority RCVs emit approximately 330 kilotonnes of 
carbon dioxide-equivalent per annum (ktCO2e/yr). Replacement eRCVs would produce 
only 40 ktCO2e/yr, a carbon saving equivalent to every person in the UK recycling an 
extra 250 plastic bottles each year. 

Switching to eRCVs eliminates the biggest source of localised air pollution from standard 
RCVs: the diesel itself. Since eRCVs don’t burn fuel directly, there are no exhaust fumes, 
leading to significant public health benefits. Electricity generation is less emissions-
intensive than diesel and the air quality emissions occur further away from residential 
areas, reducing their impact. Electric engines are also far quieter than diesel equivalents, 
reducing noise pollution and improving the working environment for collection crews. 

Cost Benefit Analysis 

A cost benefit analysis (CBA) comparing diesel RCVs with eRCVs finds that, under quite 
conservative assumptions, the lower capital costs of a diesel RCV are largely offset by the 
lower running costs of an eRCV. In the CBA’s central scenario, the eRCV’s total cost of 
ownership (TCO) is £29,608 (5.2%) greater than that of the diesel equivalent; if the 
monetised impact of emissions is included, the eRCV’s TCO saving is £12,365 (2.0%). 

Cost Category Electric RCV Diesel RCV Net Cost 

Capital Cost (£) 365,374 163,791 201,583 

Operational Cost (£) 237,331 409,306 -171,975 

Externalities (£) 7,979 49,952 -41,973 

Total (£) 610,684 623,049 -12,365 

Total (exc. Externalities) (£) 602,705 573,097 29,608 
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Implementing eRCVs will require new charging infrastructure to be built at the 
operator’s depot, and may necessitate local upgrades to the electricity grid. These 
changes need to be planned well in advance of fleet electrification. For some collectors, 
eRCVs are likely already to be cost-competitive. As eRCVs’ costs fall and performance 
improves, the CBA picture may strengthen further. However, current problems obtaining 
comprehensive, long-term battery warranties may be off-putting for some collectors. 

Operational Concerns 

Those tasked with delivering the key service of waste collection need to be confident 
that eRCVs are no less reliable than diesel vehicles before they make the switch.  

The earliest adopters were relatively flat, compact urban municipalities, but there are 
now examples of eRCVs operating in a range of geographies. Operational ranges of 
around 100 miles and 6 to 9 hours between charges are being achieved, with some 
examples of vehicles being double-shifted. Recharging times vary depending on the 
charging infrastructure and vehicle’s battery capacity, but typically ranges from 3-6 
hours. It is possible that additional weight from the battery may reduce collection 
efficiency, although evidence from upcoming trials in more challenging settings will 
provide greater insight for those operating in less urban environments.  

Manufacturers are offering a range of chassis and body options, and some trials have 
seen electric motors retrofitted to diesel vehicles at end of life. It appears that there is 
manufacturing capacity available to deliver vehicles on a “whole fleet” scale. 

Some concerns have been expressed about accidents caused by people being unable to 
hear electric vehicles coming. It appears that this can be addressed by using warning 
sounds, and that quiet operation may also have health and safety benefits. 

The supply chain for eRCV batteries remains problematic in some aspects, but improved 
recycling seems likely to help address these concerns. 

Conclusions 

There are always barriers to moving to a new technology, and many waste collectors will 
still have concerns about whether the time is yet right to ditch diesel. Determining 
whether this is the case in any particular operational setting will require work to explore 
the costs and benefits, taking account of operational efficiency, environmental impacts, 
local grid capacity and access to capital.  

However, more than 200 UK local authorities have now declared climate emergencies, at 
the same time as they embark upon a period of considerable change in response to the  
Resources and Waste Strategy. As councils and private waste collectors contemplate 
new vehicle purchases, it would be timely to consider the merits of alternatives to diesel.  

Technology is continuously advancing, and it is not yet clear whether eRCVs will emerge 
as the long-term solution. However, at present, eRCVs appear to be strong contenders to 
take diesel vehicles’ place especially in more urban environments. It is hoped that this 
work will inform discussion – especially amongst those committed to eliminating CO2 
emissions within little more than a decade – of how we move beyond diesel in waste 
collection. 
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1.0 Introduction 

While many environmentally beneficial advances have been made in waste management 
this century, one factor has remained constant: for decades, diesel-powered refuse 
collection vehicles (RCVs) have been the workhorses of waste collection. Almost every 
home in the UK will be visited by at least one such vehicle every week. However, diesel’s 
days as the pre-eminent power plant for RCVs seem now to be numbered.  

Despite advances in efficiency and tighter emissions standards, diesel-powered vehicles 
suffer from two problems whose salience is rapidly increasing, namely their emissions of: 

• Carbon dioxide, contributing to climate breakdown; and  

• Particulate matter and gases such as oxides of nitrogen that contribute to poor 
air quality, especially in urban areas. 

Almost all local authority waste collection services in the UK rely on diesel-powered 
vehicles. This research estimates that local authority RCVs emit 330 kilotonnes of carbon 
dioxide-equivalent per annum (ktCO2e/yr). Their diesel engines are also a source of noise 
pollution in residential areas. 

Now, there is renewed focus on the environmental impact of waste – and of the vehicles 
that are used to collect it. For municipalities that have declared climate emergencies, or 
that are working to improve local air quality, emissions from the vehicles used for 
municipal waste collections are amongst the most directly controllable – provided that a 
suitable alternative can be found. However, UK authorities’ operational budgets remain 
under pressure. Any viable alternative to diesel power must therefore be able to 
demonstrate environmental benefits while avoiding significant additional costs.  

It is perhaps too soon to say which technology will ultimately emerge as the replacement 
for diesel; however, several technologies appear to be at or near viability: 

• Especially in the US, some manufacturers (such as Autocar1 and NGV2) already 
offer vehicles powered by compressed natural gas (CNG); these tend to have 
fewer negative air quality emissions but offer little benefit in terms of CO2 
emissions, since natural gas is still a fossil fuel.   

• Further benefit can be obtained if the natural gas is replaced with enhanced 
biogas from anaerobic digestion or landfill – an option that is already used in 
some bus fleets in the UK.3 Lifecycle analysis suggests that replacing diesel is one 

 

 

1 Autocar Truck Considering Going Green? It’s Time to Hit the Gas, accessed 23 July 2019, 
https://www.autocartruck.com/cng-advantage 
2 NGV America Refuse, accessed 23 July 2019, https://www.ngvamerica.org/vehicles/refuse/ 
3 Press Association (2015) UK’s first ‘poo bus’ goes into regular service, The Guardian 
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of the most beneficial uses of biogas,4 although unless the UK significantly 
increases biogas production or diverts it from current uses, supply is limited. 

• Electric motors have a longer history than the internal combustion engine as a 
means of propelling vehicles. The motors produce no atmospheric emissions 
through their operation. Recent advances in battery technology and regenerative 
braking are increasing vehicle range, while the rise of renewables means that the 
carbon emissions associated with generating electricity are falling. There are 
already several examples of municipalities, including UK local authorities, 
adopting electric RCVs. 

• Hydrogen fuel cells have already been used to power RCVs in Eindhoven.5 In this 
system, the combustion of hydrogen is used to generate electricity on the go, 
offering an extended range and avoiding reliance on batteries, while producing 
only water vapour as an emission. However, much hydrogen is currently 
generated by steam reforming of natural gas, and so relies indirectly on fossil fuel 
production – although renewable means of producing hydrogen are gaining 
ground.6  

At present, due to the maximised environmental benefits and increasing levels of 
deployment, there appears to be a lot of momentum behind electric vehicles. This study 
therefore focuses on whether fully electric refuse collection vehicles (eRCVs) are likely to 
be a viable option for UK waste collectors – while accepting that further technical 
developments may yet propel a different technology to the fore.  

In this report, Section 2.0 discusses the environmental impact of eRCVs and their current 
state of implementation globally. Section 3.0 focuses on the economics of their uptake in 
a UK context. This work has been informed by interviews with operators and 
manufacturers – from the UK and from further afield – as well as a review of grey 
literature. A range of common questions and concerns are addressed in Section 4.0, 
while conclusions are drawn in Section 5.0, including possible next steps for public and 
private sector operators wishing to explore how feasible an eRCV fleet may be in their 
context.  

The report is for a general audience but may be of particular interest for UK-based local 
authorities, waste collection companies, policy makers, and green investors globally. 

 

 

 

4 Lyng, K.-A., and Brekke, A. (2019) Environmental Life Cycle Assessment of Biogas as a Fuel for Transport 
Compared with Alternative Fuels, Energies, Vol.12, No.3, p.532 
5 Lobley, R. (2019) Hydrogen-powered garbage trucks debut in Europe, accessed 23 July 2019, 
https://www.governmenteuropa.eu/hydrogen-powered-garbage-trucks/92965/ 
6 Jocelyn Timperley (2019) Renewable hydrogen “already cost competitive”, says new research, accessed 
23 July 2019, https://energypost.eu/renewable-hydrogen-already-cost-competitive-says-new-research/ 
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2.0 Benefits and Deployment of eRCVs 

Despite the considerable potential benefits, manufacturing an electric vehicle that is a 
match for the familiar diesel-driven compacting refuse truck has proved difficult. 
However, it appears that major vehicle manufacturers are rising to the challenge, and 
this work has identified at least 20 locations around the world where eRCVs have been 
procured for operation or trial. The majority of these are overseas, and eRCVs are not 
yet a common sight on UK roads. These benefits are likely to move to the forefront of 
the thinking of local authorities and other organisations that are aiming to achieve 
carbon neutrality in their operations. 

2.1 Environmental Benefits 

If eRCVs were able to be used in place of all diesel RCVs, the net carbon saving would be 
equivalent to recycling almost 16 billion plastic bottles each year – equivalent to every 
person in the UK recycling almost 250 additional plastic bottles (see Figure 2-1).  

Even with the UK’s current grid mix, eRCVs produce far fewer greenhouse gas emissions 
(GHGEs) per kilometre than their diesel counterparts: the emissions reduction from 
removing local authority diesel RCVs from the road is 330 kilotonnes of carbon dioxide-
equivalent per year (ktCO2e/yr), while powering their electric replacements would 
produce only 40 ktCO2e/yr. This estimate does not take account of scale of the UK’s 
commercially-operated RCVs, which is considerably more difficult to estimate.  

The emissions benefits from moving away from diesel will become greater as the grid 
decarbonises still further. If eRCVs were able to be powered by renewable electricity, all 
operational GHGEs from waste collection could be eliminated.  

Figure 2-1: The Impact of Switching from Diesel to Electric RCVs 

 

An eRCV is not entirely a zero emissions vehicle. In use, it still produces fine, air-polluting 
dust from road, tyre, and brake wear. However, eRCVs do eliminate the biggest source of 
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localised air pollution from standard RCVs: the diesel itself. Since eRCVs don’t directly 
burn fuel, there are no exhaust fumes. While electricity generation also produces 
emissions that affect air quality, progress on decarbonisation in this area is proving 
relatively rapid – far more so than is the case with transport. Emissions from large fossil 
fuel power plants are closely monitored, and tend to take place away from population 
centres, with abatement equipment and chimneys designed to reduce and disperse 
harmful emissions. As a result, public health is less likely to be significantly impacted by 
their emissions (Appendix A.2.5). 

Finally, electric engines are orders of magnitude quieter than diesel equivalents, leading 
to reduced disruption for citizens and a much-improved working environment for 
collection crews. 

These are substantial benefits that any local authority looking to take action on climate 
change, air quality, noise pollution, or any combination of these, should take into 
consideration. 

2.2 Current Deployment of eRCVs 

Waste collection has several structural features making it suitable for electrification, 
especially compared to other heavy vehicle applications. Firstly, the stop-start nature of 
collection rounds – which puts strain on diesel engines and exacerbates diesel 
consumption – is well suited to electric engines. Instant torque helps with the starting, 
while stopping leads to partial recharging of batteries through regenerative braking 
systems. Secondly, the relatively short (and predictable) distances in collection rounds 
are suited to eRCV ranges. Finally, because eRCVs always return to the same depot, 
usage of charging infrastructure can be maximised.  

While not yet commonplace, fully electric RCVs can now be found in many parts of the 
world. The van Gansewinkel Groep (now part of Renewi) lays claim to having introduced 
the first eRCV in the Netherlands in 2009,7 later also deploying them in Belgium. 
However, these appear to have been quite small vehicles compared with those typically 
used by UK waste collectors.8  

There are also examples of larger eRCVs used elsewhere in Europe, as 26 tonne eRCVs 
have been operating in Courbevoie, on the outskirts of Paris, since 2011.9,10 Moreover, 

 

 

7 van Gansewinkel Groep (2010) van Gansewinkel Groep full year results 2009, April 2010, 
https://www.wendelgroup.com/sites/default/files/pdfs/presse/press_release_annual_results2009_van_g
ansewinkel_groep_bv.pdf 
8 Canters, R. (2011) Introduction of electric garbage truck in Mechelen (Belgium), accessed 8 December 
2019, https://www.eltis.org/discover/news/introduction-electric-garbage-truck-mechelen-belgium-0 
9 Le Parisien (2011) Un camion à ordures 100 % électrique, accessed 21 June 2019, 
http://www.leparisien.fr/hauts-de-seine-92/courbevoie-92400/un-camion-a-ordures-100-electrique-13-
05-2011-1447329.php 
10 Ridden, P. (2010) Electric refuse trucks to roll out in Paris next year, accessed 8 December 2019, 
https://newatlas.com/electric-refuse-trucks-headed-for-paris-streets-in-2011/17382/ 
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the Danish city of Frederiksberg first purchased eRCVs in 201311 and has expanded its 
fleet at intervals, most recently with an order for nine eRCVs in April 2019.12 It aims for a 
fully electric fleet by 2023. Contrary to the image some may have of electric vehicles, 
these new 26-tonne eRCVs are well-suited to the requirements of modern waste 
collection rounds. Other locations where eRCVs have been deployed include:  

• Auckland, New Zealand;  

• Sacramento, USA;  

• Kawasaki, Japan; and 

• Bilbao, Spain.  

Figure 2-2 illustrates the global reach of current eRCV deployment; a longer list of case 
studies can be found in Appendix A.1.0.  

Figure 2-2: Map of eRCVs deployed Globally 

 

 

 

11 Carsten Teiner (2018) Rendyrket renovation i storbyen, accessed 21 June 2019, 
https://www.transportmagasinet.dk/article/view/607972/rendyrket_renovation_i_storbyen 
12 Jesper B. Nielsen (2019) Frederiksberg Renovation satser på el, accessed 21 June 2019, 
https://www.energy-supply.dk/article/view/656729/frederiksberg_renovation_satser_pa_el 
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2.3 eRCVs in the UK  

Diesel-fuelled internal combustion is a tried and tested technology, used by waste 
collectors across the UK. However, achieving progress towards net-zero greenhouse gas 
emissions13 necessitates its demise. Some waste collectors have tested the water with 
alternatives such as natural gas,14 or even biogas,15 but the few examples of adoption of 
eRCVs are relatively recent. The City of London Corporation has commissioned a fleet of 
eRCVs under its current collection contract16 whilst operators in other locations including 
Edinburgh, Sheffield, Greenwich and Westminster are trialling them.17,18,19 

In Section 3.0 we explore the experience of waste collectors that have electrified their 
fleets and whether the benefits of a shift away from diesel towards eRCVs outweigh the 
costs. This is likely to be a critical consideration for financially stretched authorities – 
even those that have declared a commitment to decarbonisation. 

  

 

 

13 Jess Shankleman (2019) U.K. Adopts Law for Net Zero Fossil Fuel Pollution by 2050, Bloomberg 
14 (2017) Leeds City Council Sign with Flogas to Power LNG Refuse Collection Vehicles, 
https://www.flogas.co.uk/news/leeds-city-council-sign-with-flogas-to-power-lng-refuse-collection-vehicles 
15 Coyne, K. (2019) Waste food firm runs biogas vehicles to meet new emissions rule, Materials Recycling 
World 
16 City of London (2019) Plans for UK’s first fully electric refuse fleet as Veolia signs new tech-driven City 
waste contract, accessed 19 September 2019, https://news.cityoflondon.gov.uk/plans-for-uks-first-fully-
electric-refuse-fleet-as-veolia-signs-new-tech-driven-city-waste-contract/ 
17 Mark Smulian (2018) Scottish firm latest to trial electric RCVs, accessed 21 June 2019, 
https://www.mrw.co.uk/latest/scottish-firm-latest-to-trial-electric-rcvs/10035739.article 
18 Veolia (2018) Veolia to trial electric Refuse Collection Vehicles, accessed 21 June 2019, 
https://www.veolia.co.uk/press-releases/veolia-trial-electric-refuse-collection-vehicles 
19 DG Cities (2018) The Case for Repowering Refuse Collection Vehicles from Diesel to Electric, September 
2018, https://issuu.com/dgcities/docs/ercv_final_report__1_ 
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3.0 Cost-Benefit Analysis 

At present, the capital costs associated with eRCVs are greater than for diesel vehicles – 
as is also the case with other alternatives such as CNG. This initial outlay is mitigated, to 
varying extents, by operational savings resulting from reduced running costs. However, 
there is little published research exploring the business case for eRCVs in a UK local 
authority context – a gap that this report aims to fill. Although the CBA focusses on the 
economics of local authority collections, much of the analysis would equally apply to 
commercial operators. 

It is easy to talk in generalities about the pros and cons of technologies such as diesel 
and electric RCVs. A cost-benefit analysis (CBA) improves the precision of such 
conversations, allowing for advantages and disadvantages to be quantified. This section 
sets out a CBA comparing an eRCV with a standard RCV on a Euro VI chassis, the 
standard required for heavy duty diesel engines in Europe since 2013. It presents a 
central case and explores several important sensitivities.  

In the central case, both RCVs collect household residual waste on 60-mile rounds. They 
do so for five days a week over a vehicle lifetime of eight years. The underlying data and 
assumptions are detailed in full in Appendix A.2.0. 

3.1 Main Results 

The headline results of the CBA are presented in Table 1, and key points of comparison 
are shown in Figure 3-1.  

Table 1: Net Present Value Results (£) 

Vehicle Electric Diesel Net Cost 

Capital Cost (£) 365,374 163,791 201,583 

Operational Cost (£) 237,331 409,306 -171,975 

Externalities (£) 7,979 49,952 -41,973 

Total (£) 610,684 623,049 -12,365 

Total (exc. Externalities) (£) 602,705 573,097 29,608 

While the diesel RCV has lower capital costs (including interest), the lower running costs 
of the eRCV mean that, in this scenario, the total cost of ownership (TCO) of the two 
types of vehicle over their lifespan is very similar. The eRCV’s TCO is £29,608 (5.2%) 
greater than that of the diesel equivalent; if the monetised impact of emissions is 
included, the eRCV offers a saving of £12,365 (2.0%) in terms of TCO. 
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Figure 3-1: Diesel and Electric RCVs – How do they Compare? 
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The finding that the difference in cost between diesel and electric RCVs is marginal is 
consistent with the views of operators obtained through interviews for this study. In 
many cases, it may be possible to obtain the environmental benefits of electrification for 
approximately the same financial cost as diesel vehicles. However, this finding is subject 
to several sensitivities that can impact on the balance of costs, which are explored in 
Section 3.2.  

3.2 Key Sensitivities 

The analysis presented in Section 3.1 is sensitive to different assumptions made in the 
CBA model. This section describes and discusses the assumptions with the greatest 
impact on the overall cost analysis. 

3.2.1 Capital Funding 

Over 60% of the modelled costs associated with eRCVs relate to upfront capital costs; for 
diesel RCVs, capital costs make up less than 30% of the total. How capital is funded is 
therefore of prime importance when compiling the economic case, since higher costs of 
capital will tend to favour diesel over the electric alternative. The central case assumes a 
borrowing rate of 3%, reflecting the rate at which local authorities are currently able to 
access capital.20 However, for private sector organisations, the cost of capital is likely to 
be greater, increasing the TCO of an eRCV over a diesel alternative. The impact of a 
range of borrowing rates on the business case for eRCVs is shown in Figure 3-2. 

This might provide a justification for local authorities – especially those seeking to 
achieve air quality objectives – becoming the providers of the finance for vehicle 
purchases, even where collection services are outsourced. Many local authorities already 
have access to low cost capital, but environmentally beneficial investments such as 
eRCVs can access funding that are not otherwise available. For example, UK government 
funding is currently available, both to registered businesses and public sector 
organisations, to subsidise new charging infrastructure.21 The government’s Air Quality 
Grant Scheme that may be another source of support for local authority fleet 
electrification.22  

Meanwhile, the green finance sector has grown rapidly in recent years. An increasing 
quantity of private capital is seeking a green home – be that in energy, agriculture, or 

 

 

20 Marrs, C. (2019) PWLB rate hike sends shockwaves through council finance sector, 
https://www.room151.co.uk/treasury/pwlb-rate-hike-sends-shockwaves-through-council-finance-sector/ 
21 Office for Low Emission Vehicles (2019) Workplace Charging Scheme: guidance document for applicants, 
chargepoint installers and manufacturers, April 2019 
22 Defra Air Quality Grant Programme, https://www.gov.uk/government/collections/air-quality-grant-
programme 
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transport,23 while private sector borrowing through instruments such as green bonds 
could be considered by public and private sector organisations alike.  

Figure 3-2: Impact of Borrowing Rate on Overall Net Cost of eRCV 

 

The rapidly evolving green finance landscape offers opportunities to access capital at 
relatively low borrowing rates. Organisations considering adopting eRCVs should 
therefore thoroughly explore all capital funding opportunities before investing. 

3.2.2 Infrastructure Requirements 

In addition to the cost of the vehicles, a switch to eRCVs requires supporting 
infrastructure to allow the vehicles to be charged. This can be a significant additional 
cost, although the exact level depends on specific local features.  

Most waste depots are not currently equipped with electric vehicle chargers. These 
come in different forms (uni- or bi-directional; standard, fast, and rapid) and with varying 
additional costs, including the costs of installation and grid connection. The central case 
here assumes that the eRCV fleet is serviced by a rapid 50 kW charger.  

The amount of further infrastructure investment required depends on the planned size 
of the fleet and the state of the surrounding electricity grid. The need for investment can 
be partially mitigated by the installation of smart power management systems which 

 

 

23 Oswald, D., Tomes, T., and Nicholass, A. (2019) Global Green Investments, Report for Green Purposes 
Company, April 2019 
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automatically limit and stagger charging in order to minimise total strain on the grid. 
However, with a large fleet, it is likely that grid upgrades will be required. The central 
case here assumes that an upgrade to the local substation is required (and quite 
conservatively shares this cost over just six eRCVs). In some cases, a new transformer or 
even a new substation may be required, which would have additional costs.  

However, it should be noted that the infrastructure investments are likely to 
considerably outlast the vehicles. The cost can reasonably be shared over multiple 
vehicle lifespans, especially if long term capital can be accessed. The central case 
assumes that the costs of grid upgrades are spread over three vehicle lifetimes.   

3.2.3 Vehicle Mileage 

This CBA has assumed a mileage of 60 miles, or just under 100 km, per vehicle per day. 
However, round lengths vary within and between authorities, with the most rural 
authorities having the longest rounds. Figure 3-3 shows the impact of longer rounds on 
the cost benefit analysis of diesel and electric RCVs.  

Figure 3-3: Impact of Vehicle Mileage on Overall Net Cost of eRCV 
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Cheaper maintenance and fuel costs mean that higher mileages favour eRCVs over diesel 
vehicles.24,25 Although concerns about the range of electric vehicles are common, eRCV 
ranges of 200 km or more on a single charge have been reported in several different 
contexts.26,27,28 Even if these reports are somewhat overstated, it appears that eRCVs are 
capable of achieving the distances most waste collectors require of a vehicle each day. 

3.2.4 Tax Benefits 

Electric vehicles have tax advantages over diesel-powered ones. This is reflected in the 
CBA, where the central case models the eRCV as exempt from Vehicle Excise Duty. The 
Driver and Vehicle Licensing Agency (DVLA) has confirmed that this is the correct 
position, leading to a saving of £615 per vehicle per year. In addition, in areas where 
Clean Air Zones (CAZs) have been implemented, eRCVs will not be liable for any charges 
that may apply – though this will typically also be the case with diesel vehicles that meet 
the latest Euro VI emissions standards. The CBA therefore does not assume any 
difference between an eRCV and a diesel RCV in terms of CAZ charges. 

3.2.5 Timescale 

The CBA assumes that both vehicles begin operation in 2020. However, the later the 
start date, the stronger the CBA case is for the eRCV. Diesel is predicted to rise in price 
faster than electricity (see Appendix A.2.0), which will favour eRCVs. The cost differential 
could increase if carbon taxation is deployed as a route to achieving the UK’s net-zero 
goals.29 

That leaves aside the likelihood that vehicle technology will evolve, both in terms of 
performance and price. The major price differential between the two vehicle 
technologies has, historically, been the electric vehicle’s batteries, the cost of which is 
reported to be falling rapidly.30 The reductions to date have consistently exceeded 

 

 

24 Bates, M. (2017) Hands On: 26t Zero-Emission Electric Refuse Collection Vehicle, accessed 19 June 2019, 
https://waste-management-world.com/a/hands-on-26t-zero-emission-electric-refuse-collection-vehicle 
25 BYD USA (2017) BYD Introduces Class 8 Battery-Electric Refuse Truck For North American Market, 
accessed 9 August 2019, https://en.byd.com/news-posts/press-release-byd-introduces-class-8-battery-
electric-refuse-truck-for-north-american-market/ 
26 Chris Hutching (2017) Waste Management launches first electric rubbish truck, accessed 25 June 2019, 
https://www.stuff.co.nz/business/96541958/waste-management-launches-first-electric-rubbish-truck 
27 Field (2018) 500 Electric Trash Trucks To Roll Out In Shenzhen (China), 200 In Indaiatuba (Brazil) −, 
accessed 25 June 2019, https://evobsession.com/500-electric-trash-trucks-to-roll-out-in-shenzhen-china-
200-in-indaiatuba-brazil/ 
28 Ragn-Sells (2018) Success for Ragn-Sells Norway’s first electric-powered recycling vehicle, accessed 25 
June 2019, https://www.ragnsells.com/articles/success-for-ragn-sells-norways-first-electric-powered-
recycling-vehicle/ 
29 Jess Shankleman (2019) U.K. Adopts Law for Net Zero Fossil Fuel Pollution by 2050, Bloomberg 
30 IRENA (2017) Electricity storage and renewables: Costs and markets to 2030, October 2017, 
https://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2017/Oct/IRENA_Electricity_Storage_Costs_2017.pdf 
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forecasts.31,32 Such cost reductions are likely to continue, bringing the overall capital cost 
of eRCVs down and leading to increasing exposure of diesel RCVs’ relatively high 
operating costs. Technological improvements are also likely to continue to extend the 
range of eRCVs, further allaying any remaining concerns operators may have on this 
point. 

Even if a council is considering moving to eRCVs at a later date, there may be advantages 
in beginning to plan well in advance, since funding applications (Section 3.2.1) and 
infrastructure upgrades (Section 3.2.2) can be protracted processes. 

3.2.6 Electricity Contracts 

This CBA models a standard set-up with a grid-connected depot and standard one-way 
chargers. However, there is significant scope for creativity in how electricity is supplied, 
depending on a fleet’s location and scale.  

In some situations, it may be possible for depots to be supplied via a ‘behind-the-meter’ 
arrangement with local renewable installations (including local waste installations which 
generate electricity). This would lead to still-greater environmental benefits along with 
long-term security on electricity costs. Alternatively, vehicle-to-grid technology would 
allow eRCVs to maximise flexibility of their consumption, harnessing their batteries to 
earn an income through arrangements such as the Short Term Operating Reserve and 
Firm Frequency Response contracts.33  

The long lifetime of infrastructure developments means that organisations looking to 
install eRCVs should explore all of the options before committing. 

3.2.7 Vehicle Lifetime 

When carefully maintained, often including an interim refurbishment, diesel RCVs have 
typically remained economical to keep on the road for around 7-8 years. However, their 
lifespan is tending to increase, as purchase costs are rising faster than maintenance 
costs, making repair and refurbishment more attractive. In a recent procurement, an 
economic lifespan of up to 10 years has been agreed to be reasonable for a diesel RCV.  

Diesel RCVs’ lifespans are affected by the operational strain they experience. Some of 
this relates to the drivetrain: high levels of vibrations, stop-start rounds which create 
engine wear, temperature stress, and so on. However, all RCVs, regardless of how they 
are powered, will experience corrosion, and wear and tear on their lift equipment, 
compaction gear, and suspension modules. 

 

 

31 Nic Lutsey, and Michael Nicholas (2019) Update on Electric Vehicle Costs in the United States through 
2030, April 2019, https://theicct.org/sites/default/files/publications/EV_cost_2020_2030_20190401.pdf 
32 Nathaniel Bullard (2019) Electric Car Price Tag Shrinks Along With Battery Cost, Bloomberg 
33 Greg Payne (2019) Understanding The True Value of V2G, May 2019, https://www.cenex.co.uk/wp-
content/uploads/2019/05/True-Value-of-V2G-Report.pdf 
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The economic lifespan of a vehicle is likely to end when repair costs reach a point where 
purchasing a replacement vehicle becomes the more economical option. eRCVs are likely 
to have longer economic lifetimes than their diesel alternatives for two reasons. First, 
they are smoother to drive and have simpler motors with fewer moving parts. Rather 
than being adversely affected by stop-start operation, it is something of an advantage 
for eRCVs as it provides an opportunity to recharge their batteries – to some degree – 
using regenerative braking. The simpler motor reduces the maintenance load. Although 
the power source will not affect the maintenance required for non-engine modules such 
as suspension and compaction gear, repairs to these parts may remain economically 
viable for a longer period if drivetrain related maintenance costs are lower.  

The second reason relates to the higher capital cost of an eRCV. This means it is likely to 
remain worth repairing the vehicles for longer than is the case with diesel vehicles. 
Manufacturers have estimated a 10-year lifetime for eRCVs. In Denmark, operators are 
working on the assumption that eRCVs will last 10 to 12 years.  

While there are no indications to date that the lifetime of eRCVs is likely to be shorter 
than that of diesel vehicles, until further trials have been conducted, some doubts are 
likely to remain regarding the long-term performance of vehicle batteries. These are a 
significant and costly part of the vehicle, and if batteries are found to lose efficiency 
more quickly than anticipated, to the point where it affects the vehicle’s operation, this 
may affect the economic case. This problem could be addressed if vehicle manufacturers 
were in a position to offer a long-term warranty that extended to batteries, effectively 
insuring them against failure, but standard warranties are typically limited to two years. 
This is similar to the position with vehicle drivetrains, but represents a greater risk 
because of the higher cost of batteries.  

If this risk can be reduced, it is likely to remove a barrier to take-up. Possible avenues for 
resolving the problem are for manufacturers to offer extended warranties at an 
additional cost, although this would affect the overall CBA for eRCVs; or perhaps to move 
to a lease model for batteries. The latter option would have the possible advantage of 
removing the battery from the initial capital cost of the vehicle and instead making it a 
revenue budget item (much as diesel fuel is at the moment). This would help to reduce 
the capital outlay on eRCVs, making them more attractive to collectors with relatively 
high costs of capital, while transferring the risk of battery failure to the leasing company. 

This work has assumed a lifespan of 8 years for both eRCVs and diesel vehicles in the 
central case in Section 3.1. As detailed above, this is a conservative assumption for both 
types of vehicle. Figure 3-4 shows that the longer an eRCV remains operational, the 
more the economic case favours it over a diesel alternative.  
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Figure 3-4: Impact of Vehicle Lifetime on Overall Net Cost of eRCV 

 

If the eRCV remains in operation for 10 years, which does not seem to be an 
unreasonable expectation, it offers a lifetime economic saving of £7,627 (excluding 
externalities). An extended lifespan also avoids the need for resource extraction and 
processing to make a new vehicle.  

3.3 Other Benefits 

Other benefits, which have not been costed in this CBA, relate to noise pollution and 
specific safety issues. In both cases, internalising these impacts would further favour 
eRCVs over diesel RCVs.  

Noise pollution has been found to have detrimental impacts on human health and 
productivity;34 however these effects on people tend to be given little attention. 
Reducing noise from RCVs therefore makes a small contribution to eliminating such 
harms. It is a particular benefit to collection crews, who have the most acute and 
prolonged exposure to noise from RCVs. This effect is borne out by positive feedback 

 

 

34 Defra (2014) Environmental Noise: Valuing impacts on: sleep disturbance, annoyance, hypertension, 
productivity and quiet. 
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from eRCV crews as well as objective measurements, which show significant reductions 
in noise emissions whilst starting, idling and compressing (Appendix A.1.0).35  

The quieter vehicle also makes it easier to hear nearby traffic, making it safer to cross 
roads in proximity to them – for example, when crew are retrieving or returning bins. On 
certain rounds, the quieter operation may also allow rounds to start earlier, thus 
avoiding pedestrian and vehicle traffic. This reduces health and safety risks from waste 
collection happening in proximity to people, and could help to avoid congestion caused 
by waste collection, and the pollution this can cause.  

3.4 Other Barriers 

Just as there are benefits beyond the scope of this CBA, there are also barriers that 
cannot easily be costed. These include confidence in the technology, the availability of 
suitably qualified engineers, and the potential for conflict between the steps necessary 
to allow eRCVs to be adopted and service procurement timelines. 

Investments in waste collection vehicles are relatively substantial and long-term. Local 
authorities are therefore quite averse to risk when choosing vehicles upon which an 
important local service will rely for several years. A preference for established 
technologies is, therefore, understandable, especially when there is little information to 
shape perceptions of a technology’s operational readiness. Studies like this may be of 
help in consolidating the available evidence. 

Maintaining RCVs requires access to suitably qualified engineers. In interviews, operators 
have highlighted the limited availability of such engineers as a potential bottleneck that 
could restrict eRCVs’ market expansion. This risk is common to all electric vehicles, 
although it is partially mitigated by their lesser maintenance requirement. Engineering 
institutions are already aware of the issue, and it appears likely that training and 
education will start making inroads into an otherwise likely skills shortage. 

Finally, the process of changing over from diesel to electric vehicles is more complex 
than renewing a diesel fleet. Many operators renew their collection fleet on a rolling 
basis, although some services may replace their entire fleet periodically – especially 
those that are outsourced. Meanwhile, the infrastructure work necessary to enable 
eRCVs to be charged can be time consuming: grid upgrades are subject to complicated 
application and queue prioritisation systems.36 It need not be the case that eRCVs are 
ready to implement on day one of a new collection contract in which they are to be used 
– fleet upgrades by an incoming contractor commonly take place some time into the 
operation of the new contract. However, ensuring that the timescales for infrastructure 

 

 

35 Some of these benefits, especially a reduction in (reduced noise during compression), could be attained 
in other ways, e.g. by diesel RCVs operating with electric lifts. 
36 Jones, P., Duncan Oswald, Katharine Blacklaws, and Laura Williams (2018) How Can Data Inform the 
Deployment of Renewable Electricity Generating Capacity, July 2018, https://www.eunomia.co.uk/reports-
tools/how-data-can-inform-the-deployment-of-renewable-electricity-generating-capacity/ 
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delivery and the adoption of new vehicles would benefit from experienced project 
management to ensure successful and timely delivery of each. 

3.5 Other Alternative Vehicles 

This study has focused on how eRCVs compare with diesel. However, other alternative 
fuels are also at various levels of development and deployment. These alternatives 
include: biodiesel, CNG, biogas and hydrogen, as well as various hybrid vehicles.  

Some of these technologies benefit from faster refuelling and greater range than eRCVs, 
although aside from biodiesel, all are likely to involve substantial capital costs to enable 
vehicles to be fuelled at the depot. However, those that rely on the combustion of 
hydrocarbons – especially fossil hydrocarbons – offer less impressive GHGE and air 
quality emissions (AQE) savings than do eRCVs.  

The life cycle analysis for biogas-fuelled vehicles is more positive than for other 
hydrocarbons. One of the most beneficial uses for biogas (in terms of displaced 
emissions) is to replace diesel. At present, much of the UK’s biogas is either combusted 
on site to generate electricity or upgraded for injection into the gas grid, but as councils 
increasingly look to implement food waste collections, access to biogas may increase.  

Maximising the reduction in emissions from waste collections will be an important 
contribution to reaching the goal of net-zero emissions; if higher emissions options are 
selected, the investment required may tie waste collectors into higher than necessary 
emissions for an extended period.  

It’s not yet clear which of these fuels will become the preferred option for waste 
collection services in the UK in the longterm. It may be that different fuels suit different 
contexts. However, as things stand, eRCVs appear to offer amongst the greatest 
environmental benefits while having a growing track record of deployment. 
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4.0 FAQs 

Having examined how eRCVs compare with diesel in Section 3.0, we now consider some 
of the questions that are frequently raised regarding eRCVs. We focus on concerns that 
might make a waste collector less willing to consider electrification of their fleet.  

4.1 Are eRCVs Operationally Proven? 

eRCVs have been in operation for several years in many countries. Frederiksberg, a 
suburb of Copenhagen, integrated its first electric refuse collection vehicle into its 
everyday service in 2014,37 a move which followed the successful operation of the same 
vehicles in Paris for a number of years. In the UK, Veolia will mobilize a complete fleet of 
eRCVs within the first year of their new contract with the Corporation of the City of 
London, following a positive trial of an eRCV in London’s Square Mile.38,39  

While early adopters have tended to be municipalities in flat, compact urban 
environments, it does not appear that successful deployments are limited to such areas. 
eRCVs have been procured in cities as varied as Kawasaki, Auckland, Sao Paolo and 
Shenzhen (see Appendix A.1.0) – still mostly urban environments, but some far from 
compact. The evidence regarding their effectiveness in more mixed areas should 
improve as results emerge from current and forthcoming trials, such as that in Sheffield 
– a council whose boundary encompasses a substantial rural area to the west of the city. 

4.2 Do eRCVs Have the Required Range? 

Although it appears that eRCVs remain better suited to less rural environments, 
operational eRCV ranges extend well beyond the needs of many municipal waste 
collection rounds. The range of eRCVs can vary substantially depending on battery size, 
vehicle size, and route characteristics. However, operational eRCV ranges of 200 km (124 

 

 

37 Bates, M. (2017) Hands On: 26t Zero-Emission Electric Refuse Collection Vehicle, accessed 19 June 2019, 
https://waste-management-world.com/a/hands-on-26t-zero-emission-electric-refuse-collection-vehicle 
38 City of London (2019) Plans for UK’s first fully electric refuse fleet as Veolia signs new tech-driven City 
waste contract, accessed 19 September 2019, https://news.cityoflondon.gov.uk/plans-for-uks-first-fully-
electric-refuse-fleet-as-veolia-signs-new-tech-driven-city-waste-contract/ 
39 Lockerbie, A. (2018) Collection trucks of the future, accessed 20 June 2019, 
https://www.mrw.co.uk/knowledge-centre/collection-trucks-of-the-future/10032177.article#group-
stories 
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miles) or more on a single charge have been reported in several different contexts.40,41,42 

In terms of duration, an Electra vehicle trialled in London in 2019 was said to last the 10-
hour shift it was used on.43 Other eRCV models have reported operating ranges of 6 and 
9 hours which suggests that procurement can be used to select the range characteristics 
that best suit a particular municipality. The evidence currently available points to eRCVs 
being able to cope with the demands of typical UK collection rounds in this regard, 
except perhaps in the most rural contexts, with these likely to also fall in range in the 
near future as battery technology improves. 

However, operators will also be keen to understand whether performance is adequate 
across broader collection round metrics. Mileage alone is of limited interest without the 
accompanying context of work done: payload, number of lifts, number of tips, etc. In this 
regard, evidence from longer rounds in New Zealand and more challenging routes in 
Sheffield will be important to consider as it emerges.  

Further technology developments may also help allay such concerns. In Eindhoven and 
Amsterdam, all-electric RCVs will be retrofitted with a hydrogen system which, by 
converting hydrogen to electricity en route, will recharge the battery whilst in operation. 
This will extend the operational range (and speed up refuelling), enabling “24 hour” 
vehicle operation whilst keeping the benefits of zero on-the-road emissions.44,45,46 

4.3 Can eRCVs Handle Steep Slopes? 

It appears that they can. Manufacturers have been seeking to provide assurance on this 
point. French truck and bus manufacturer PVI, for example, claims to have equipped its 

 

 

40 Chris Hutching (2017) Waste Management launches first electric rubbish truck, accessed 25 June 2019, 
https://www.stuff.co.nz/business/96541958/waste-management-launches-first-electric-rubbish-truck 
41 Field (2018) 500 Electric Trash Trucks To Roll Out In Shenzhen (China), 200 In Indaiatuba (Brazil) −, 
accessed 25 June 2019, https://evobsession.com/500-electric-trash-trucks-to-roll-out-in-shenzhen-china-
200-in-indaiatuba-brazil/ 
42 Ragn-Sells (2018) Success for Ragn-Sells Norway’s first electric-powered recycling vehicle, accessed 25 
June 2019, https://www.ragnsells.com/articles/success-for-ragn-sells-norways-first-electric-powered-
recycling-vehicle/ 
43 Lockerbie, A. (2018) Collection trucks of the future, accessed 20 June 2019, 
https://www.mrw.co.uk/knowledge-centre/collection-trucks-of-the-future/10032177.article#group-
stories 
44 eTrucks Europe (2019) E-Trucks Europe delivers hydrogen-ready vehicle to Amsterdam, accessed 20 June 
2019, https://e-truckseurope.com/en/e-trucks-europe-levert-waterstofvoorbereid-voertuig-aan-
amsterdam/ 
45 Lobley, R. (2019) Hydrogen-powered garbage trucks debut in Europe, accessed 23 July 2019, 
https://www.governmenteuropa.eu/hydrogen-powered-garbage-trucks/92965/ 
46 If the hydrogen is renewably sourced, such as by solar-powered electrolysis of water, then whole-system 
fuel emissions could be eliminated. 
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vehicles with an integrated “robotized gearbox which allows comparable acceleration 
performance and high hill-climbing capabilities.”47  

Such claims seem to be supported by operational experience in Frederiksberg, where 
improved hill performance over diesel vehicles has been reported.48 In an upcoming 
eRCV trial by Sheffield City Council, in partnership with Veolia, vehicles are expected to 
negotiate slopes of up to 25% even when fully loaded.49 Sheffield’s streets are amongst 
the steepest in the UK so if the results of this trial are successful, it would provide 
considerable assurance to UK organisations considering using eRCVs.50  

4.4 Are Sufficient eRCVs Available?  

It appears that they are. For transition to eRCVs to be viable, vehicle availability is an 
important consideration. There have already been large scale orders placed by cities in 
China and Brazil, who have commissioned 500 and 200 trucks, respectively.51 Typical 
orders in the UK tend to be for no more than 20 vehicles at a time. In interviews carried 
out for this study, manufacturers have been at pains to emphasise their readiness – and 
that of their supply chain – to handle larger orders. However, potential purchasers will 
have greater assurance if, and when, they start to see more orders being fulfilled. 

4.5 Are the Chassis and Body Specifications I Require 
Available? 

As with diesel RCVs, eRCVs are available in a range of sizes and specifications. Sizes range 
from 3.5t to 26t (gross weight). The payload varies and is affected by battery size, with 
larger batteries taking up more space – so there can be a trade-off between range and 
capacity. Many common configurations have also been reported for eRCVs including 
cage tippers, rear and side loaders.  

Manufacturers are innovating frequently, as is often the case with emerging 
technologies. Geesinknorba’s rear-loading Norba N4, which was launched in 2018, is a 
redesign of the previous N3. The manufacturer claims that the redesign process resulted 

 

 

47 PVI (2012) C-Less - The 100% Electric Trucks, 2012, http://www.pvi.fr/IMG/pdf/chassis-electrique-C-
Less_UK_-web.pdf 
48 Carsten Teiner (2018) Rendyrket renovation i storbyen, accessed 21 June 2019, 
https://www.transportmagasinet.dk/article/view/607972/rendyrket_renovation_i_storbyen 
49 Veolia (2018) Veolia to trial electric Refuse Collection Vehicles, accessed 21 June 2019, 
https://www.veolia.co.uk/press-releases/veolia-trial-electric-refuse-collection-vehicles 
50 Meierhans, J. (2017) Is this England’s steepest street?, accessed 25 June 2019, 
https://www.bbc.com/news/uk-england-38568893 
51 Field (2018) 500 Electric Trash Trucks To Roll Out In Shenzhen (China), 200 In Indaiatuba (Brazil) −, 
accessed 25 June 2019, https://evobsession.com/500-electric-trash-trucks-to-roll-out-in-shenzhen-china-
200-in-indaiatuba-brazil/ 
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in “a lighter, more manoeuvrable vehicle that offers increased payload”,52,53 improving 
its suitability for use with an electric motor. 

In some cases, existing fleet vehicles have been refitted with electric drive trains. The 
option of retrofitting electric motors allows operators to keep some or all of their 
existing fleet, enabling them to reduce emissions at a lower cost. 

It is reasonable to expect that the diversity of eRCVs available will increase in future as 
more manufacturers enter the market. 

4.6 How Long Does an eRCV Take to Charge?  

Turnaround time between waste collection rounds can be important: whether routinely, 
or to provide cover for breakdowns or periods of unusually high demand, some refuse 
collectors double-shift vehicles to enable them to operate for more hours each day. 
Could this be done with an eRCV?  

Charging times vary, but can be as little as 1.5 hours.54 The 8R, manufactured by BYD, 
supports either 120kW or 240kW DC fast charging, which take 2.5 hours and 1.5 hours 
respectively; when connected to a 33kW AC outlet, charging takes 9 hours – though it 
should be noted that this vehicle has a range of just 56 miles (90km).55 A smaller eRCV 
manufactured by BYD has a claimed range of 125 miles and takes 2 hours to recharge at 
120kW DC and 7 hours at 33kW AC. Many other vehicles have a charge time varying 
between 3-6 hours.56 

Clearly, the charging time for an eRCV is greater than the time needed to refuel a diesel 
RCV. A gap of 2 hours between collection rounds could make double-shifting less 
convenient. However, an eRCV may be able to double-shift without recharging, 
particularly in urban areas where range comfortably exceeds route length. The Royal 
Borough of Greenwich took part in a project where an end-of-life RCV was refitted as an 
electric vehicle; this vehicle is now fully operational and can perform a 14-hour double 
shift without the need to recharge during the day;57 another London borough also 

 

 

52 LAPV (2019) Geesinknorba – driving innovation in waste management, accessed 20 June 2019, 
http://www.lapv.co.uk/news/fullstory.php/aid/1431/Geesinknorba__E2_80_93_driving_innovation_in_w
aste_management.html 
53 Geesinknorba Group (2018) New N4: the essence of simplicity 
54 Gitlin, J.M. (2019) Seattle makes history with electric garbage truck, accessed 25 June 2019, 
https://arstechnica.com/cars/2019/05/seattle-makes-history-with-electric-garbage-truck/ 
55 Gitlin, J.M. (2019) Seattle makes history with electric garbage truck, accessed 25 June 2019, 
https://arstechnica.com/cars/2019/05/seattle-makes-history-with-electric-garbage-truck/ 
56 Ragn-Sells (2018) Success for Ragn-Sells Norway’s first electric-powered recycling vehicle, accessed 25 
June 2019, https://www.ragnsells.com/articles/success-for-ragn-sells-norways-first-electric-powered-
recycling-vehicle/ 
57 Digital Greenwich (2017) Electric Refuse Collection Vehicle Project, accessed 21 June 2019, 
https://www.digitalgreenwich.com/electric-refuse-collection-vehicle-project/ 
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reports that their vehicle can complete its 30 mile route and double-shift without 
recharging.  

4.7 Is the Construction of eRCVs Environmentally 
Responsible? 

Concern for the environment is undoubtedly a primary factor for organisations 
considering electric vehicles. Operationally, there is no question that – even with the 
UK’s current grid mix – electric vehicles have environmental benefits over their fossil 
fuel-powered alternatives. However, a commonly cited concern is whether the 
environmental costs of their manufacture might outweigh the operational benefits they 
deliver, making them the worse option over the vehicle’s lifecycle.58 The evidence does 
not support this assertion when considering GHGEs but it is fair to say that the picture 
for broader environmental indicators is less clear. 

In 2011, it was found that a typical electric vehicles (EVs) had lifecycle CO2 emissions 
around 25% lower than those of internal combustion engine vehicles (ICEVs).59 The 
scope of this study included the supply chain, construction, and operation of both 
vehicles. At the time, it was stated that “decarbonising both electricity supply […] and 
the production of batteries will […] be essential for electric vehicles to deliver ultra-low 
carbon lifetime emissions.”60 This was supported by a 2013 follow-up study where the 
GHG benefits of EVs over ICEVs was projected to increase over time.61 

Since 2011, much progress has been made in decarbonising the UK’s electricity supply. 
This is reflected in the more recent literature, where studies commonly show EVs to 
have large lifecycle benefits over ICEVs.62 

 

 

58 Lomborg, B. (2013) Cars Have a Dirty Little Secret, Wall Street Journal 
59 Low Carbon Vehicle Partnership (2011) LowCVP study highlights importance of measuring whole life 
carbon emissions, accessed 23 July 2019, http://www.lowcvp.org.uk/news,lowcvp-study-highlights-
importance-of-measuring-whole-life-carbon-emissions_1644.htm 
60 Low Carbon Vehicle Partnership (2011) LowCVP study highlights importance of measuring whole life 
carbon emissions, accessed 23 July 2019, http://www.lowcvp.org.uk/news,lowcvp-study-highlights-
importance-of-measuring-whole-life-carbon-emissions_1644.htm 
61 PE International (2013) Life Cycle CO2e Assessment of Low Carbon Cars 2020-2030, Report for Low 
Carbon Vehicle Partnership, 2013, 
http://www.lowcvp.org.uk/assets/reports/CONFERENCE%202013%20Final%20Report_Lifecycle%20CO2%
20Assessment%20of%20Low%20Carbon%20Cars%202020-2030_PEJuly2013.pdf 
62 Patterson, J. (2018) Understanding the life cycle GHG emissions for different vehicle types and 
powertrain technologies, Report for Low Carbon Vehicle Partnership, August 2018, 
https://www.lowcvp.org.uk/assets/reports/LowCVP-LCA_Study-Final_Report.pdf 
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For eRCVs, repowering old but functional diesel vehicles with electric engines can further 
minimise emissions from the supply chain. This has already been pioneered with an end-
of-life RCV in the Royal Borough of Greenwich, London.63,64 

Broader concerns around the social and environmental impacts of resource extraction in 
battery supply chains are legitimate but not considered in this analysis. Battery recycling 
and use of recycled content in batteries should be maximised as a priority to minimise 
these impacts.65 

4.8 Aren’t Silent Vehicles Dangerous to the Public? 

Safety is of paramount importance in the design of any vehicle, especially those 
representing local authorities and private companies. While electric vehicles are quiet, 
this is generally an advantage, and any safety risk can be managed through the use of 
warning sounds. The municipality of Frederiksburg in Denmark is transitioning to an 
electric fleet and has experienced only positive feedback regarding reduced noise from 
their new eRCVs. The vehicles use an urban warning bell similar to those used in 
tramcars, which residents prefer to the previous noisy diesel vehicles.66 

Service managers consistently report higher satisfaction from crew and local residents 
due to the much lower noise levels.4 Given the health risks associated with noise 
pollution, it is likely that the overall health impacts from reduced noise will be positive.67 
Quieter vehicles also help crew members to hear one another – and other vehicles 
around them – which may reduce the risk of accidents. 

4.9 Do eRCVs Have a Definitive Advantage Over Other 
Alternative Fuels? 

The future for alternative vehicle fuels is difficult to predict. The position is changing 
rapidly: CNG RCVs are already on the market, hybrid vehicles are gaining in popularity, 
and hydrogen fuels are increasing in availability. 

eRCVs have air quality and CO2 emissions advantages over vehicles that rely on the 
combustion of hydrocarbons. Compared with hydrogen, they have the advantage of a 

 

 

63 Digital Greenwich (2017) Electric Refuse Collection Vehicle Project, accessed 21 June 2019, 
https://www.digitalgreenwich.com/electric-refuse-collection-vehicle-project/ 
64 DG Cities (2018) The Case for Repowering Refuse Collection Vehicles from Diesel to Electric, September 
2018, https://issuu.com/dgcities/docs/ercv_final_report__1_ 
65 Ellsmoor, J. (2019) Are Electric Vehicles Really Better For The Environment?, accessed 8 December 2019, 
https://www.forbes.com/sites/jamesellsmoor/2019/05/20/are-electric-vehicles-really-better-for-the-
environment/ 
66 Bates, M. (2017) Hands On: 26t Zero-Emission Electric Refuse Collection Vehicle, accessed 19 June 2019, 
https://waste-management-world.com/a/hands-on-26t-zero-emission-electric-refuse-collection-vehicle 
67 Defra (2014) Environmental Noise: Valuing impacts on: sleep disturbance, annoyance, hypertension, 
productivity and quiet. 
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readily available, reliable source of low carbon “fuel” via the decarbonising National 
Grid. 

Hydrogen fuel may become much more viable in the future as it improves in efficiency, 
cost-effectiveness and availability, as well as becoming more logistically viable as the 
underlying infrastructure grows.68 However, for waste collectors looking to maximise the 
reduction of their carbon emissions in the near future, the analysis presented here 
indicates that it may be economically reasonable to invest in eRCVs, regardless of how 
other technologies develop. 

4.10 Does the Battery Reduce Available Payload? 

It is likely that an eRCV will have a smaller payload than the diesel equivalent, but the 
significance of this will be context-dependent. In electric passenger vehicles, the addition 
of a battery can double the gross vehicle weight (GVW). However, as GVW increases, the 
relative contribution of the battery becomes less significant. In full-sized 26 tonne eRCVs, 
the capacity will be between one and three tonnes less than that of a diesel vehicle, 
depending on vehicle design and battery capacity. At the upper end, this may impact on 
collection efficiency, and will also be a consideration for those operating vehicles on 12- 
and 15-tonne chassis.  

It is worth noting that many waste collection rounds are not limited by weight but 
instead by available time or volume. This is especially true for dry recycling rounds. In 
this context, the reduced capacity may have little impact on collection efficiency. 
Moreover, as battery energy densities continue to increase, the weight of batteries is 
likely to continue to decline, making this consideration less important. 

4.11 What About Clean Air Zones? 

An increasing number of UK cities are in the process of planning or implementing CAZs in 
efforts to tackle high levels of air pollution.69 These schemes charge high-polluting 
vehicles for entering certain geographical areas, thus incentivising less-polluting options. 
Charges differ from scheme to scheme.  

For a diesel RCV that does not meet the Euro VI standard, the costs under current and 
proposed schemes would be:  

• London’s Ultra-Low Emissions Zone: £100/day; 

• Birmingham’s CAZ (planned for 2020): £50/day; 

• Leeds’ CAZ (planned for 2020): £50/day;  

• Bath’s CAZ (planned for 2020): £100/day; and 

• Manchester’s CAZ (planned for 2021): £100/day. 

 

 

68 Committee on Climate Change (2018) Hydrogen in a Low-Carbon Economy, November 2018, 
https://www.theccc.org.uk/wp-content/uploads/2018/11/Hydrogen-in-a-low-carbon-economy.pdf 
69 Cannon, M. (2019) Where will UK drivers pay for polluting? 
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In each of these cases, a new diesel RCV, which must meet the Euro VI standard, would 
currently be exempt from charges. At present, therefore, for a waste collector choosing 
between a new diesel vehicle and a new eRCV, operating within a CAZ would not make a 
difference to the economic case – although an eRCV would perform better in terms of its 
impact on local air pollution. 
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5.0 Conclusion  

As local authorities across the UK declare climate emergencies and seek to take action 
on air quality, it is important that they look at their own operations and how they can 
contribute to achieving the council’s wider goals. 

One of the most visible ways in which this can be done is through a move away from 
diesel fuelled vehicles; and some UK authorities are already implementing or exploring 
changes, though progress in the UK is perhaps a little slower than in some other parts of 
the world. A range of alternatives to diesel are available, but evidence from deployment 
around the world suggests that the use of eRCVs is becoming operationally viable in 
many contexts, especially in cities where round mileages are shorter. 

A key concern regarding the adoption of eRCVs may the cost. However, the CBA 
presented here, which is based on relatively conservative assumptions, shows that there 
is now little financial difference between diesel and electric vehicles, and that under the 
right circumstances (e.g. where the cost of capital is low) eRCVs may be the cheaper 
option. This is before any account is taken of the benefits of avoided local air pollution. 
Although the CBA focusses on the economics of local authority collections, much of the 
analysis would equally apply to commercial operators. 

Moving to a new technology has risks, and many waste collectors will still have concerns 
about whether the time is yet right to ditch diesel. Determining whether this is the case 
in any particular operational setting will require exploration of the costs and benefits, 
taking account of both operational and environmental considerations, together with an 
appreciation of the operational and financial risk profile of eRCVs and diesel. If warranty 
arrangements for eRCV batteries can be improved, or if batteries can be leased instead 
of being owned, a great deal of the financial risk associated with eRCVs will be removed.  

Evidence on operational capabilities in more challenging environments is still emerging, 
but so far appears positive – as are the indications regarding the long-term reliability of 
the technology. Local grid capacity, access to capital and sources of financial support are 
also important considerations.  

However, we are approaching a period of considerable change in waste collection. 
Waste collectors consider how to amend their services in response to the new Resources 
and Waste Strategy and the growing recognition of the need to take urgent action to 
reduce emissions. As local authorities and private waste collectors approach their next 
round of vehicle purchases, whether as part of an ongoing programme of renewal or in 
the context of a service procurement, it appears to be timely to consider the case for 
alternatives to diesel. A local trial may be informative in revealing issues that might arise 
with a full roll-out, or in allaying concerns that are not well-founded.  

Technology is continuously advancing, and it is not yet clear whether electric vehicles 
will emerge as the long-term solution. However, as things stand, eRCVs appear to be a 
strong contender to take diesel vehicles’ place and their advantages seem set to 
increase. 
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A.1.0 Case Studies 

eRCVs are in operation in several places around the world. The context and details of 
implementation vary considerably. Selected case studies – gathered by way of a review 
of publicly available grey literature – are described in Table 2, although this list is not 
expected to be exhaustive.  

Case studies are diverse, including entire fleet transitions, conversions of old diesel 
vehicles, exploratory trials of battery-replaceable vehicles, and large procurement 
announcements.  

Table 2: eRCV Case Studies  

City Country Date Comment 

Indaiatuba, 
São Paulo 

Brazil 2018 
Commissioning of 200 eRCVs to be delivered 
over 5 years to 2023.70 

Shenzhen China 2018 
Commissioning of 500 eRCVs to be delivered 
over 5 years to 2023.71 

Frederiksberg, 
Copenhagen 

Denmark 2014 
Growing fleet of eRCVs with significantly 
reduced maintenance costs observed.72 Entire 
fleet to be electric by 2023.73 

Courbevoie, 
Paris 

France 2011 
Entire fleet of eRCVs – for both recycling and 
residual waste – begun operation over 
2011-2012.74  

 

 

70 Field (2018) 500 Electric Trash Trucks To Roll Out In Shenzhen (China), 200 In Indaiatuba (Brazil) −, 
accessed 25 June 2019, https://evobsession.com/500-electric-trash-trucks-to-roll-out-in-shenzhen-china-
200-in-indaiatuba-brazil/ 
71 Field (2018) 500 Electric Trash Trucks To Roll Out In Shenzhen (China), 200 In Indaiatuba (Brazil) −, 
accessed 25 June 2019, https://evobsession.com/500-electric-trash-trucks-to-roll-out-in-shenzhen-china-
200-in-indaiatuba-brazil/ 
72 Poul Erik Pedersen (2019) Five years of refurbished driving in Frederiksberg, accessed 24 June 2019, 
https://nofoss.dk/index.php/nyheder/11-nyhed-transportvirksomheder/121-fem-ar-med-eldrevet-
renovationskorsel-pa-frederiksberg 
73 Jesper B. Nielsen (2019) Frederiksberg Renovation satser på el, accessed 21 June 2019, 
https://www.energy-supply.dk/article/view/656729/frederiksberg_renovation_satser_pa_el 
74 Le Parisien (2011) Un camion à ordures 100 % électrique, accessed 21 June 2019, 
http://www.leparisien.fr/hauts-de-seine-92/courbevoie-92400/un-camion-a-ordures-100-electrique-13-
05-2011-1447329.php 
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City Country Date Comment 

Hamburg Germany 2019 
Deployment of new all-electric Volvo FE Electric 
truck to Renova in Hamburg. Series production 
starts later in 2019.75 

Kawasaki Japan 2019 
Testing of 7.5 tonne battery-replaceable RCV. 
Replacement (which can be thought of as 
refuelling) takes around three minutes.76 

Amsterdam Netherlands 2019 

Electric RCV with a hydrogen fuel system in 
operation; hydrogen extends range, speeds up 
refuelling, but maintains on-the-road emissions 
benefits. Plans to expand fleet.77 

Eindhoven Netherlands 2019 
First operational eRCV with hydrogen fuel 
system in Europe. Trials in 10 other European 
cities planned.78 

Auckland 
New 
Zealand 

2018 
eRCV and electric street sweeper ordered and 
now in operation; plans to expand fleet.79 

Christchurch 
New 
Zealand 

2017 
Growing fleet of eRCVs able to cover 200 km on 
a single charge.80 

Oslo Norway 2018 
Charging time of 4.5 hours enables a range of 
around 200 km.81 

Sarpsborg Norway 2018 
Two split-back eRCVs supplied by PVI; lithium-
ion batteries expected to last 8-10 years.82 

 

 

75 Chris Randall (2019) Volvo delivers first fully electric trucks in Europe, accessed 16 July 2019, 
https://www.electrive.com/2019/02/20/first-fully-electric-volvo-trucks-delivered/ 
76 Sousuke Kudou (2018) Battery-replaceable Electric Garbage Truck Charged by Waste Power Generation - 
News - Solar Power Plant Business, accessed 16 July 2019, 
https://tech.nikkeibp.co.jp/dm/atclen/news_en/15mk/092202380/?ST=msbe 
77 eTrucks Europe (2019) E-Trucks Europe delivers hydrogen-ready vehicle to Amsterdam, accessed 20 June 
2019, https://e-truckseurope.com/en/e-trucks-europe-levert-waterstofvoorbereid-voertuig-aan-
amsterdam/ 
78 Lobley, R. (2019) Hydrogen-powered garbage trucks debut in Europe, accessed 23 July 2019, 
https://www.governmenteuropa.eu/hydrogen-powered-garbage-trucks/92965/ 
79 Mack, B. (2018) Are electric rubbish trucks the future of Auckland and New Zealand?, accessed 16 July 
2019, http://idealog.co.nz/urban/2018/04/are-electric-rubbish-trucks-future-auckland-and-new-zealand 
80 Chris Hutching (2017) Waste Management launches first electric rubbish truck, accessed 25 June 2019, 
https://www.stuff.co.nz/business/96541958/waste-management-launches-first-electric-rubbish-truck 
81 Ragn-Sells (2018) Success for Ragn-Sells Norway’s first electric-powered recycling vehicle, accessed 25 
June 2019, https://www.ragnsells.com/articles/success-for-ragn-sells-norways-first-electric-powered-
recycling-vehicle/ 
82 Bates, M. (2018) In Depth: Putting Nature First - Electric Waste Collection Vehicles, accessed 21 June 
2019, https://waste-management-world.com/a/in-depth-putting-nature-first-electric-waste-collection-
vehicles 
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City Country Date Comment 

City of 
London, 
London 

UK 2018 

City of London Corporation trialled a 26 tonne 
eRCV for two months, sometimes double 
shifting. This has led to the recent procurement 
of a fully electric fleet of RCVs – a first for the 
UK.83 

Greenwich, 
London 

UK 2018 

A 26 tonne diesel RCV was converted to an 
electric vehicle in partnership with Magtec. The 
converted vehicle will generate a lifetime cost 
saving of up to £300,000 compared to another 
diesel vehicle, and has received good feedback 
from collection crews.84 

Sheffield UK 
2019 
(expected)  

Conversion of two 26T diesel RCVs to eRCVs. 
Future plans for vehicles to be charged using 
energy generated from non-recyclable 
household waste at the city’s 
energy-from-waste facility, a world first.85 

Chicago, 
Illinois 

USA 2014 
Contract to provide 20 eRCVs was signed in 
2012 with the first vehicle having been 
delivered in late 2014.86 

Carson, 
California 

USA 2019 
Automated side-loader eRCV, manufactured by 
BYD, in operation. Three more vehicles 
ordered.87 

Palo Alto, 
California 

USA 2019 
eRCV manufactured by BYD in operation, with 
three more on the order books.88 

 

 

83 City of London (2019) Plans for UK’s first fully electric refuse fleet as Veolia signs new tech-driven City 
waste contract, accessed 19 September 2019, https://news.cityoflondon.gov.uk/plans-for-uks-first-fully-
electric-refuse-fleet-as-veolia-signs-new-tech-driven-city-waste-contract/ 
84 In Your Area (2018) The man behind the world’s first electric refuse truck in Greenwich, accessed 5 July 
2019, https://www.inyourarea.co.uk/news/the-man-behind-the-worlds-first-electric-refuse-truck-in-
greenwich/ 
85 Veolia (2018) Veolia to trial electric Refuse Collection Vehicles, accessed 21 June 2019, 
https://www.veolia.co.uk/press-releases/veolia-trial-electric-refuse-collection-vehicles 
86 Waste360 (2017) L.A. to Deploy Motiv’s Electric Refuse Truck, accessed 16 July 2019, 
https://www.waste360.com/trucks/la-deploy-motiv-s-electric-refuse-truck 
87 Adam Redling (2019) BYD delivers electric refuse truck to Waste Resources, accessed 16 July 2019, 
https://www.wastetodaymagazine.com/article/byd-delivers-electric-refuse-truck/ 
88 The Fourth Revolution (2019) Palo Alto celebrates first ever all-electric refuse truck, accessed 16 July 
2019, https://www.thefourth-revolution.com/trucks/palo-alto-celebrates-first-ever-all-electric-refuse-
truck/ 
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City Country Date Comment 

Sacramento, 
California 

USA 2017 
Automated left-side loader; the city “anticipate 
igniting [the] trend” for eRCVs in North 
America.89 

Seattle, 
Washington 

USA 2019 
Rear-loading eRCV in operation; options of 26 
and 30 tonne gross vehicle weights available.90 

Westminster, 
London 

UK 2019 
Veolia has refitted two end of life 26 tonne 
RCVs with electric motors for a two-year trial, in 
partnership with Westminster City Council.91 

A.2.0 CBA Variables 

This section contains the assumptions and inputs which feed into the main CBA analysis 
described in Section 3.0. 

A.2.1 General CBA Variables  

Several assumptions apply to both the diesel and electric vehicle analyses. These include 
general conditions of the CBA – vehicle type, lifetime, and mileage – as well as inputs 
dealing with capital financing. All are detailed in Table 3.  

  

 

 

89 Tyler, L. (2017) Sacramento to Welcome Motiv-Powered All-Electric Refuse Vehicle, accessed 16 July 
2019, https://ngtnews.com/sacramento-welcome-motiv-powered-electric-refuse-vehicle 
90 Gitlin, J.M. (2019) Seattle makes history with electric garbage truck, accessed 25 June 2019, 
https://arstechnica.com/cars/2019/05/seattle-makes-history-with-electric-garbage-truck/ 
91 Mace, M. (2019) Veolia upcycles two end-of-life diesel vehicles with electric engines, 
https://www.edie.net/news/8/Veolia-upcycles-two-end-of-life-diesel-vehicles-with-electric-engines/ 
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Table 3: General CBA Variables – Central Case 

Variable Unit Assumption 

Round - Household Residual 

Vehicle Capacity t 26 

Activity Round-days/yr 260 

Daily Mileage km 96.6 

Daily Mileage mi 60.0 

Vehicle Lifetime yr 8 

Starting Year - 2020 

Electricity Source - Mains 

Borrowing Rate % 7.5 

Social Discount Rate % 3.5 

Infrastructure Borrowing 
Period92 

Vehicle Lifetime 3 

Several of these assumptions are explored as sensitivities in Sections 0. The scope of the 
costs considered are costs to the vehicle operator rather than costs to the economy. As 
such, they include transfer costs such as fuel duty. 

A.2.2 Diesel RCV CBA Variables 

The capital, operational, and environmental inputs for diesel RCVs (in the central case) 
are detailed in Table 4; noise pollution has not been costed in this CBA but figures are 
included for interest. Sensitivities are discussed below whilst the impacts of these 
sensitivities on the CBA are explored in Section 3.2. Inputs relating to the diesel fuel itself 
are detailed in Appendix A.2.4.  

  

 

 

92 This is an assumption used to annualise infrastructure costs over a longer period than vehicles given 
their longer lifetime. 
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Table 4: CBA Inputs for Diesel RCVs – Central Case 

Variable Unit Value Comment 

Vehicle Capital Cost £ 152,495  

End-of-life Vehicle Value £ 10,000  

Infrastructure Capital Cost £ 0 
All infrastructure assumed 

to already be in place 

Vehicle Operational Cost £/yr 15,144 
Includes maintenance, 

repairs, adblue, but not fuel 

Diesel Consumption km/L 1.2  

Annual Insurance £/yr 7,625 5% of vehicle capital cost 

Road Fund Licence £/yr 615  

Emissions Zone Charge £/day 50 
As per CAZs in Bristol and 

Leeds 

PM-2.5 g/km 0.05 
From tyre wear, brake wear, 

and road surface abrasion 

PM-10 g/km 0.10 
From tyre wear, brake wear, 

and road surface abrasion 

Noise when Compressing dB 64 Twice as loud as eRCVs 

Noise when Idling dB 62 
Approximately 16 times 

louder than eRCVs 

Noise when Starting dB 74 
Approximately 100 times 

louder than eRCVs 

Vehicle cost and performance figures are informed by Eunomia’s expertise in modelling 
waste collection services and align with publicly available local authority sources.93,94,95,96 

 

 

93 Ian Saxon (2016) Replacement of Refuse Collection Fleet, Report for Strategic Capital Panel, March 2016, 
https://tameside.moderngov.co.uk/documents/s6054/ITEM%2012%20-
%20Replacement%20of%20refuse%20fleet%20-%20FINAL.pdf 
94 Will French (2017) Belfast City Council Waste and Recycling Collections Options Appraisal, Report for 
WRAP NI, August 2017, https://yoursay.belfastcity.gov.uk/environment-and-waste/copy-of-copy-of-
template-1-8/supporting_documents/BelfastOptionsAppraisalFinalReport.docx 
95 Entec UK Ltd (2010) Waste Collection Vehicle Fuel Efficiency Trial, Report for WRAP, October 2010, 
http://www.wrap.org.uk/sites/files/wrap/WRAP%20FH%20and%20Premier%20Trial%20Draft%20Report%
20Final%20for%20approval%2006_07_10%20HG.pdf 
96 Driver and Vehicle Licensing Agency (2018) Rates of vehicle tax (V149/1), accessed 29 July 2019, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/7702
75/v149x1-rates-of-vehicle-tax.pdf 
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Vehicle air pollution figures are taken from the UK’s National Atmospheric Emissions 
Inventory (NAEI).97 Noise pollution figures are taken from a Danish study of diesel and 
electric RCVs in routine operation in Frederiksberg, measured at a distance of 7 metres.98 

A.2.3 eRCV CBA Variables 

The capital, operational, and environmental inputs for electric RCVs (in the central case) 
are detailed in Table 5; noise pollution has not been costed in this CBA but figures are 
included for interest. Sensitivities are discussed below whilst the impacts of these 
sensitivities on the CBA are explored in Section 0. Inputs relating to the electricity itself 
are detailed in Appendix A.2.4. 

  

 

 

97 Karagianni, D.E. (2019) Fleet Weighted Road Transport Emission Factor 2017, April 2019, 
http://naei.beis.gov.uk/resources/RoadtransportEFs_NAEI17_v1.1.xlsx 
98 Godske, B. (2017) Frederiksbergs skraldemænd vil helst køre på el, accessed 20 June 2019, 
https://ing.dk/artikel/frederiksbergs-skraldemaend-vil-helst-koere-paa-el-194437 
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Table 5: CBA Inputs for eRCVs – Central Case  

Variable Unit Value Comment 

Vehicle Capital Cost £ 304,990  

Battery Capital Cost 
Reduction 

%/yr 14 

Key additional capital cost in 
eRCVs is from batteries, 

whose costs are falling. Most 
forecasts have been overly 

conservative in respect of the 
cost reductions actually 

achieved 

End-of-life Vehicle Value £ 1,000  

End-of-life Battery Value £ 5,000  

Total Infrastructure Capital 
Costs 

£/veh 75,300 
Depends on scale of works 

required – see discussion 
below 

Fuel Efficiency kWh/km 2.3  

Vehicle Operational 
Expenditure 

£/yr 12,774 
Includes maintenance, 

repairs, but not electricity 

Annual Insurance £/yr 7,625 Equal to costs of diesel RCV  

Road Fund Licence £/year 0 Exempt from this charge 

Emissions Zone Charge £/year 0 Exempt from this charge 

PM-2.5 g/km 0.05 
From tyre wear, brake wear, 

and road surface abrasion; 
same as diesel RCV 

PM-10 g/km 0.10 
From tyre wear, brake wear, 

and road surface abrasion; 
same as diesel RCV 

Noise when Compressing dB 62 Half as loud as diesel RCVs 

Noise when Idling dB 50 
Approximately 16 times 
quieter than diesel RCVs 

Noise when Starting dB 54 
Approximately 100 times 
quieter than diesel RCVs 

Capital costs of an eRCV depend on the specification, with costs ranging from between 
1.5 to 3 times the cost of a diesel vehicle. This CBA uses the most frequently cited cost: 
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double that of a diesel RCV.99,100,101 Infrastructure costs are informed by interviews as 
well as other publicly available literature.102,103 The costs include £37,900 to buy, install, 
and connect a 50kW charger to the national grid. Further grid upgrades can vary from £0 
to £500,000; this study has assumed that the local substation needs upgrading but that a 
new transformer or substation is not required. Costs are annualised as described in 
Appendix A.2.1. Exemption from paying the Road Fund Licence was confirmed in direct 
correspondence with the DVLA. Vehicle air pollution figures are taken from the NAEI 
whilst noise pollution figures are taken from a Danish study measuring volume at a 
distance of 7 metres.104,105

 

 

99 Berg, T. (2013) Electrifying the Windy City, accessed 29 July 2019, 
http://www.truckinginfo.com/152693/electrifying-the-windy-city 
100 Bates, M. (2017) Hands On: 26t Zero-Emission Electric Refuse Collection Vehicle, accessed 19 June 2019, 
https://waste-management-world.com/a/hands-on-26t-zero-emission-electric-refuse-collection-vehicle 
101 Bates, M. (2018) In Depth: Putting Nature First - Electric Waste Collection Vehicles, accessed 21 June 
2019, https://waste-management-world.com/a/in-depth-putting-nature-first-electric-waste-collection-
vehicles 
102 Wainwright, S., and Peters, J. (2017) Clean Power for Transport Infrastructure Deployment, Report for 
European Commission, March 2017, https://publications.europa.eu/en/publication-detail/-
/publication/1533ba56-094e-11e7-8a35-01aa75ed71a1/language-en 
103 Department for Transport (2016) New legislative powers for ULEV infrastructure, December 2016 
104 Karagianni, D.E. (2019) Fleet Weighted Road Transport Emission Factor 2017, April 2019, 
http://naei.beis.gov.uk/resources/RoadtransportEFs_NAEI17_v1.1.xlsx 
105 Godske, B. (2017) Frederiksbergs skraldemænd vil helst køre på el, accessed 20 June 2019, 
https://ing.dk/artikel/frederiksbergs-skraldemaend-vil-helst-koere-paa-el-194437 
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A.2.4 Fuel CBA Variables 

CBA inputs relating to diesel are shown in Table 6. Those relating to electricity are shown in Table 7.  

Table 6: CBA Inputs for Diesel 

Variable Unit 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Cost p/L 128 129 130 131 132 133 134 136 137 138 140 141 

Carbon Dioxide (CO2) Kg/L 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 2.67 

Nitrous Oxides (NOx) g/km 4.10 4.10 4.10 4.10 4.10 4.10 4.10 4.10 4.10 4.10 4.10 4.10 

Sulphur Dioxide (SO2) g/km 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Volatile Organic 
Compounds (VOC) 

g/km 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 

Carbon Monoxide 
(CO) 

g/km 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17 

PM-2.5 g/km 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 

PM-10 g/km 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 

Environmental assumptions around emissions from diesel combustion are assumed to be constant across time whilst costs vary. Costs are taken from 
BEIS projections using their reference scenario.106 Emissions figures are taken from NAEI and EU publications.107,108 

 

 

106 BEIS (2019) BEIS 2018 Updated Energy & Emissions Projections - Annex M 
107 Karagianni, D.E. (2019) Fleet Weighted Road Transport Emission Factor 2017, April 2019, http://naei.beis.gov.uk/resources/RoadtransportEFs_NAEI17_v1.1.xlsx 
108 IEEP, Ecologic, IVM, and Claudia Dias Soares (2009) Annex 5: Subsidy level indicators for the case studies, Report for DG Environment, European Commission, 2009, 
https://ec.europa.eu/environment/enveco/taxation/pdf/Annex%205%20-%20Calculations%20from%20the%20case%20studies.pdf 
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Table 7: CBA Inputs for Electricity 

Variable Unit 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Cost p/kWh 14 14 14 14 14 14 15 15 15 14 14 15 

Greenhouse Gases 
(CO2e) 

kg/kWh 0.14 0.14 0.11 0.11 0.11 0.10 0.10 0.10 0.10 0.10 0.09 0.08 

Nitrous Oxides (NOx) g/kWh 0.265 0.255 0.209 0.194 0.203 0.189 0.191 0.179 0.191 0.181 0.166 0.150 

Sulphur Dioxide 
(SOx) 

g/kWh 0.081 0.078 0.064 0.059 0.062 0.058 0.058 0.055 0.058 0.055 0.051 0.046 

Non-methane 
Volatile Organic 
Compounds 
(NMVOC) 

g/kWh 0.099 0.096 0.078 0.073 0.076 0.071 0.072 0.067 0.072 0.068 0.062 0.056 

PM-2.5 g/kWh 0.005 0.005 0.004 0.004 0.004 0.004 0.004 0.003 0.004 0.004 0.003 0.003 

Environmental assumptions relating to electricity consumption vary as the grid is anticipated to decarbonise over time; the costs also vary over time. 
The projected cost of electricity is taken from BEIS projections using their reference scenario.109 Carbon intensity of electricity generation is taken 
from the Treasury’s Green Book supplementary guidance as produced by BEIS (grid average, consumption-based figures for commercial/public 
sector).110 The grid’s projected rate of decarbonisation is used as a proxy for decreasing air quality emissions; air quality emissions from combined 
cycle gas turbines are used as the starting point in 2019. 

 

 

109 BEIS (2019) BEIS 2018 Updated Energy & Emissions Projections - Annex M 
110 Department for Business, Energy and Industrial Strategy (2019) Data tables 1 to 19: supporting the toolkit and the guidance 
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A.2.5 Externality Costs 

The unit costs of environmental pollutants – both greenhouse gas emissions (GHGE) and air quality emissions (AQEs) are summarised in Table 8. GHGE 
costs are taken from the Treasury’s Green book supplementary guidance as produced by BEIS, whilst AQE costs are taken from Defra’s 2019 damage 
cost guidance.111,112  

The difference between traded and non-traded GHGE costs relate to the scope of the EU emissions trading scheme (ETS).Road transport emissions are 
outside the scope of the EU’s ETS whereas emissions from power generation are in scope so non-traded values and traded values are applicable, 
respectively. Although the UK plans to leave the EU in 2019, UK Government has announced that it will introduce a replacement Carbon Emissions 
Tax, which “would apply to all stationary installations currently participating in the EU ETS.”113 Thus the distinction between traded and non-traded 
GHGEs remains pertinent even after leaving the EU. Embodied GHGEs are separately considered in Section 4.7. 

The ‘AQE - Road’ unit costs are applied to on-the-road emissions including exhaust fumes and tyre dust. The ‘AQE – Industry’ unit costs are used to 
value AQEs from electricity generation. The latter are lower because the general public are less directly exposed to emissions from (relatively) distant 
facilities than those from road transport and so the public health impact is reduced. All AQE costs are uplifted at 2% per year as per Government 
guidance.114 

  

 

 

111 Department for Business, Energy and Industrial Strategy (2019) Data tables 1 to 19: supporting the toolkit and the guidance 
112 Defra (2019) Air Quality Damage Cost Guidance, January 2019, https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/770576/air-
quality-damage-cost-guidance.pdf 
113 Josh Burke (2018) What does the October 2018 Budget mean for UK carbon pricing in a no-deal Brexit?, accessed 9 August 2019, 
http://www.lse.ac.uk/GranthamInstitute/news/what-does-the-october-2018-budget-mean-for-uk-carbon-pricing-in-a-no-deal-brexit/ 
114 Defra (2019) Air Quality Damage Cost Guidance, January 2019, https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/770576/air-
quality-damage-cost-guidance.pdf 
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Table 8: Environmental Externality Cost Assumptions 

Metric Unit 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

GHGE (Traded) £/tCO2e 13 14 21 27 34 41 47 54 61 67 74 81 

GHGE (Non-Traded) £/tCO2e 68 69 70 72 73 74 75 76 77 79 80 81 

AQE – Road £/tNOx 10,844 11,061 11,282 11,508 11,738 11,973 12,212 12,456 12,705 12,960 13,219 13,483 

AQE – Road 
£/t(PM-

2.5) 
203,359 207,426 211,575 215,806 220,122 224,525 229,015 233,596 238,267 243,033 247,893 252,851 

AQE – Road £/tSOx 6,273 6,398 6,526 6,657 6,790 6,926 7,064 7,206 7,350 7,497 7,647 7,800 

AQE – Road £/tNMVOC 102 104 106 108 110 113 115 117 120 122 124 127 

AQE – Road 
£/t(PM-

10) 
136,861 139,598 142,390 145,238 148,142 151,105 154,127 157,210 160,354 163,561 166,832 170,169 

AQE – Industry  £/tNOx 5,671 5,784 5,900 6,018 6,138 6,261 6,386 6,514 6,644 6,777 6,913 7,051 

AQE – Industry 
£/t(PM-

2.5) 
95,847 97,764 99,719 101,714 103,748 105,823 107,939 110,098 112,300 114,546 116,837 119,174 

AQE – Industry £/tSOx 6,273 6,398 6,526 6,657 6,790 6,926 7,064 7,206 7,350 7,497 7,647 7,800 

AQE – Industry £/tNMVOC 102 104 106 108 110 113 115 117 120 122 124 127 

AQE – Industry 
£/t(PM-

10) 
51,182 52,206 53,250 54,315 55,401 56,509 57,640 58,792 59,968 61,168 62,391 63,639 
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