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Electric vehicles
Residual values
Residual values is a contended and unknown 
terrain. CAP’s first RV for the Transit Connect 
Electric has appeared: £39,995 ticket price gives 
way to £8,000 after three years (30,000km) and 
after five years (50,000km) £1,525. This reflects 
CAP’s lack of confidence in a secondhand market 
for EVs, based, it says, on OEM prices falling; 
practicality; battery risk; and trade attitudes.

Glass’s Guide has stated that it believes battery 
leasing will provide the best whole life costs for 
vehicles. However, CAP is refusing to issue RVs 
for any vehicle not wholly owned, saying it cannot 
value a vehicle shell which may not be capable of 
running and warns that dual ownership will cause 
liability issues for lenders. Mercedes-Benz has 
side-stepped the whole issue for the time being by 
making its Vito E-Cell available for lease only.

RV companies do not like products without 
history. The hybrid Toyota Prius suffered from 
very conservative RVs at launch but they grew 
impressively over time. 

Fleet operators may need to challenge 
traditional thinking on RVs. EVs will not wear 
out as rapidly as ICEs because they have few 
moving parts. The vehicle will not necessarily fit 
within standard fleet replacement cycles. The 
better batteries are extensively tested to prove a 
retained charge of 80% after 10 years. They may 
have a second life in other sectors, for example as 
capacitors for power companies.
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RouteMonkey’s calculations of whole 
life costs over 48 months with EVs set at 
double the initial price of a Ford Transit 260 
2.2tdci 115hp at £24,342 inc VAT. 

The Transit (DV) costs £23.42 a day, the EV 
£47. Other costs, eg driver, insurance etc 
assumed equal. Testing assumes back to 
base operations within M25. Cost per mile 
set at 40p for ICE, 4p/mile for EV, including 
VED, fuel etc and based on real-world 
operator costs.

In operation:
20 drops, 60 miles
● �DV = 60 miles x £0.40p = £24  

plus £23.42 = £47 
● �EV = 60 miles x £0.04 = £2.40  

plus £47 = £50 

EV has lower maintenance costs plus 
environmental benefits. EVs become more 
expensive on shorter journeys but much 
more cost-effective if used for more than 
60 miles a day. Virtual trials conducted 
with RouteMonkey EV and mixed fleet 
scheduling software show ICEs and EVs 
are cost-comparable when fleet mix is 
optimised and EVs are used to capacity.

Whole life costs

We have chosen a Transit Connect Electric, as a mid-priced wholly-owned vehicle, on an urban route. Diesel 
(at 138ppl) and electricity prices (set conservatively) may both rise but are held as constant for this exercise. 
Depreciation and RVs have been ignored as too speculative.

Transit Connect Electric £39,995
60 (miles) x 365 (days) x 4 (years) at 5p/mile = £4,380
R&M: £100 (annual cost) x 4 = £400
VED: Nil
Total: £44,775
Congestion charge: Nil

Transit Connect lwb £18,500 
Fuel consumption is based on 75% of its performance in the last 
mixed route vehicle test by Commercial Motor, at 34.5mpg.
60 (miles) x 18p (cost/mile) x 365 x 4 = £15,768
R&M: £250 x 4 = £1,000
VED: £165 (annual cost) x 4 = £660
Total: £35,928
Congestion charge: £2,520 x 4 = £10,080
ICE total including congestion charge = £46,008
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EVs in operation
Local authority 
Gateshead Council took 10 Smith Edisons (based 
on the Transit chassis) eight months ago. Its 
purchase was subsidised by the Low Carbon 
Vehicle Procurement Fund so, of the £59,000 per 
vehicle, the council only picked up the cost of 
a standard Transit. It also bought three electric 
cars: two Mitsubishi i-MiEVs and a Nissan Leaf.

Graham Telfer, fleet manager says: “The 
upfront costs of EVs were 
prohibitive but the running 
costs are incomparable. 
Our diesel spend is £5/30 
miles, our EV spend £2/90 
miles.”

Telfer says the 
vehicles run well and, 
once range anxiety 
had been overcome, 
driver acceptance is 
not a problem. “There’s 
no downtime. Range is 
around 80-90 miles and 
we have never had to 
recover a vehicle from 

the roadside because the battery ran out. Take-off 
acceleration on the Edison seemed slow initially 
but was easily adjusted.”

While Telfer is a fan of the Edisons, he says the 
Nissan Leaf is “outstanding. I drive it a lot. It’s a 
purpose-built electric vehicle, not a conversion on 
a conventional vehicle”. 

Telfer anticipates the vehicle batteries will 
have an eight-year life. “We will have replaced 
the vehicles before then, but I do not share the 
current fears about the secondhand market.”

Telecomms sector 
BT chose to run a trial based on converted EVs in 
autumn 2010, because OEM products were still 
several months away. The trial, based in Milton 
Keynes and the Olympic Park near Stratford, is 
still ongoing. It features two eBoxers from Allied 
Electrics and two Smith Edisons. 

“The current cost is prohibitive and we paid a 
premium for the conversions. But we expect cost 
to fall when OEM models come online,” says BT 
senior vehicle design consultant Steve Watson. 
Watson’s remit is to review future fleet vehicles 
to contribute towards an 80% cut in emissions 
across all BT Group operations by 2020.

BT’s larger vans are constantly 90 to 95% laden. 
“Maintenance costs are much lower,” he says. 
“Excluding the upfront cost, we have indicative 
figures which put fuel costs at 25-30% of a 
diesel vehicle.” However, BT has already worked 
to maximise its fleet utilisation and efficiency 
and buys its fuel and electricity at extremely 

competitive rates, so these figures are even lower 
than they seem.

The London vehicles are recharged twice a 
week and in Milton Keynes they are charged 
every 48 hours. BT is talking with manufacturers 
about OEM product when it becomes available.

Watson isn’t convinced by the idea of battery 
leasing: “There’s no residual value that can be 
put on the vehicle. If I were a secondhand user I 
wouldn’t be confident that battery lease wouldn’t 
prove to be golden handcuffs.”

He’s also cautious of rapid charging, until 
manufacturers can agree whether it causes long-
term battery damage.

However, the big issue for BT is where EVs fit 
into its replacement cycle. “Do we sell at three 
years like some of our other vehicles while it may 
have a decent RV? Or do we take a chance that 
the battery will retain 80% for 10 years and that by 
then battery technology may be a lot cheaper for 
replacements?”

Watson has identified the following challenges 
for other operators:
● �Installing charging equipment is not necessarily 

cheap. BT chose 13 amp sockets with 11 amp 
continuous loading; using quality contractors 
boosted the cost of each charging post 
significantly.

● �Drivers must adapt to driving in a battery-friendly 
manner to optimise regenerative braking.

● �The heavy snow caused EV motors to cut out at 
times, as the top rpm is fixed and rev limiters cut 
in – although this was mitigated with snow tyres 
and other measures to help the vehicles cope.

It’s not about power but purpose
Frito-Lay, a subsidiary of PepsiCola, provides 
an interesting example of how the market is 
adaptable to users’ needs. The Smith Newton 
used to be provided in 80kW and 120kW battery 
versions; however, Frito-Lay, delivering crisps in 
New York City, needed cube over a 40-mile range 
but not payload or power. Hence Smith developed 
the Newton in a low-power 40kW model, which 

➜
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EVs in operation

makes the vehicle cheaper (it’s approximately 
£60,000) but application-suitable.

Equally the Tata Ace EV is currently in trials 
with London councils. A mini-truck (GVW 1,550 
kg with a half-tonne payload), available as flat 
bed dropside, tipper or boxvan, the Tata is speed 
limited at 25mph with just a 25-30 mile range. 
However, early reports suggest that the power 
limitations do not compromise local authority use.

Logistics sector
DHL Supply Chain took its first electric vehicles 
in 2007 and its latest in 2009. It now has 12 Smith 
Newtons dedicated to its fashion business, three 
at nine tonnes and nine at 10 tonnes, with a six-
tonne unladen weight. 

The most recent vehicles, with 120kW drive 
motors, cost £130,000 each (although prices have 
fallen since 2009). The first three had 80kW nickel 
chloride batteries but DHL says there is a huge 
performance improvement in the newer lithium  
ion units. 

“There’s slightly improved range, no 
degradation of speed on gradients and the battery 
does not use its own energy to stay warm, so 
there is no loss of charge when standing,” says 
divisional engineer Clive Emery.

DHL says that apart from early battery glitches 
the vehicles perform well. “The Li-ion batteries 
have a five-year warranty and Smith tells us there 
is no reason to believe they shouldn’t run for 10 
years,” says Emery.

DHL has financed the vehicles itself, writing 
them down aggressively over five years. “It’s 
unknown what they will be worth at the end of 
first life, so we expect the vehicle to depreciate 

and pay back over five years; hopefully we can 
run them in a sweet spot for much longer. It costs 
£12,000 to replace a battery, however (one of six 
in the unit) so we hope to accrue savings after five 
years to mitigate that risk,” says Emery.

The vehicles are dedicated to distribution centre 
and consolidation centre work in fashion because 
the emphasis is on cube, not weight. They are 
fast charged in five hours, as well as using 
opportunistic charging, and are multi-shifted so 
are often running 24 hours a day.

“The biggest issue for EVs’ performance is the 
driver’s understanding of the vehicle,” he says.

Ian MacAulay, innovation manager, says DHL 
will continue to examine customer operations to 
find opportunities for low-carbon vehicles. “The 
business is dynamic and the customer’s model 
has to fit. However, if emissions controls tighten or 
consolidation centres become more common, the 
case for these vehicles will strengthen.”

Parcels sector
TNT UK runs 48 7.5-tonne Newtons and three 
3.2-tonne Edison panel vans, bought over 2008 
and 2009. Ten of these featured nickel chloride 
batteries, which presented some reliability issues 
but these are being changed over to 80kW lithium 
ion. The cost of such a conversion is equal to 
buying a new diesel vehicle because it is not 
just the battery that needs changing but also the 
inverters, the vehicle and battery management 
systems and so on.

Steve Davis, national engineering manager, 
says the better energy density of Li-ion should 
improve range by 10-12%. “The technology has 
to be proven but Li-ion batteries should also 
improve residual values. The batteries will have an 
independent value at the end of the vehicle’s life. 
Financially we have written them down over five 
years, like ICEs, but they should then run on for 
two or three more.

“At today’s fuel prices the EVs are £150-170 
a week cheaper to run, doing 50-70km a day. If 
range improves at a rate of 3-4% a year then EVs 
will become a larger part of the UK vehicle parc 
within five or six years,” he says.

TNT EVs are now in several major cities on 
multi-drop parcel distribution or ferrying archive 
documents. 

TNT raises the following issues for operators: 
● �There is pressure to bring EVs within MoT testing 

regulations. This will lessen current maintenance 
benefits.

● �The financing model is reversed. EVs represent 
two or three times the capital expenditure so cost 
more when standing up than diesel vehicles.

● �Older depots may have issues supplying 
enough power to charge several EVs at once. ➜
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Batteries and range
Battery choice
Not all batteries are born equal. The most modern 
are lithium ion, which offers greatly improved 
energy density over previous technologies such 
as sodium nickel chloride, lead-acid or nickel 
cadmium. 

Operators would be well advised to only 
purchase batteries that have been tested to a 
10-year duty cycle, against the major degrading 
factors: extremes of ambient temperature, rapid 
charging and rapid discharging. If the battery, or 
vehicle, is to have a significant residual value it 
should be capable of retaining 80% charge for up 
to eight or 10 years. Lithium ion batteries do not 
discharge significantly when not in use.

Valence, a Smith supplier, predicts 3-4% 
degradation for every 600 cycles (ie two years of 
daily use).

The market is likely to continue seeing 
incremental improvement in battery 
management technology and maintenance, as 
well as performance. However, technological 
breakthroughs are likely to be very long term, 
as it takes several years to bring new battery 
technologies to market.

Battery pricing is falling fast – it has halved in 
the last three years, and some users have found 
20% discounts against bulk purchase. Currently 
£400 per kW hour is mid-range. In heavy-duty 
battery packs such as Smith Newton’s Valence, 
the batteries are sold in ‘pods’ or units, which can 
be replaced individually.

We should see continued improvement 
in charging infrastructure and methodology. 
Currently manufacturers are split between 
recommending rapid charging – the kit for 
which comes at a premium, but which can give 
far greater operational flexibility – and warning 
that it will degrade battery life. Azure Dynamics, 
battery partner to Ford, says that rapid charging 
(taking charge time from 10 to just five hours) is 
entirely possible but Ford does not think there is a 
significant market demand for this yet. The Smith 
Edison allows fast charge to full capacity within 
four hours. Some car models support rapid charge 
to 80% within 30 minutes and it is to be expected 
that the CV industry will work towards this.

Charging infrastructure
Current users charge primarily at base. Charging 
posts cost between £500 and £1,000, depending 
upon supplier and the range/spec of equipment 
installed, such as smart metering. 

The government is supporting eight regional 
developments for public charging infrastructure. 
The first ‘plugged-in places’ will be London 
(see Source London, part of Boris Johnson’s 
plan to provide 25,000 charging points across 
London by 2015), Milton Keynes, the North East, 
Northern Ireland, Scotland, Greater Manchester, 
the Midlands and the East of England, with 
government funds matched to private or 
public sector investment. The Plug-In Vehicle 
Infrastructure Strategy guarantees this funding 
through 2013, and will concentrate development in 
retail car parks, new developments and so on. 

There are also private companies seeking to 
install networks, such as Tesla or Pod Point, with 
an emphasis on greener electricity sources.

Although not initially crucial to the CV sector, 
in time the combination of a network of urban 
recharging points and opportunistic or rapid 
charging will bring significant flexibility to fleets 
and range extension.

Collaborative use of infrastructure will also 
improve vehicle utilisation. Most vehicles can be 

➜
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Batteries and range
opportunistically charged, and charging points at 
RDCs and customer facilities will allow drivers to 
recharge during breaks or unloading. Some early 
adopters already practise this.

Range
The purpose of good battery management is to 
optimise range. Most car drivers cover less than 
10 miles per journey; one reason the government 
has targeted electric car use as a primary strategy. 
However, consumers also want a vehicle capable 
of occasionally covering much longer distances. 
This is not true of the urban distribution market, 
whose vehicles are dedicated to relatively low, 
localised mileage. 

Range is now pushing the 100-mile mark for 

many EVs, at least on paper, but operators should 
test range for themselves in typical operating 
conditions. The Kangoo boasts 105 miles, the 
Edison 80-130 depending upon application, the 
Connect 60-80 miles across a mixed route. 

Urban driving gives ample opportunity to use 
regenerative braking, although gentle braking and 
acceleration will give best results. Driver training 
can boost performance by 16%. Most e-LCVs 
are speed limited but this is usually in line with 
modern operating procedure. High speeds, heavy 
payloads and gradients will all affect available 
energy, so scheduling should be built around 
discharging the greatest weight first and  
balancing directness of route against the 
challenges of the terrain.

Commercial Motor would like to acknowledge and thank the following organisations with whom we consulted for our electric 
vehicles white paper ‘Charging Ahead? The Commercial Motor guide to the electric vehicle market 2011’.

Appendix

The EV trinity: benefits in each come at the expense of the others
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➜ �Cenex: The centre of excellence for low 
carbon and fuel cell technologies

➜ Energy Savings Trust
➜ Low Carbon Vehicle Partnership
➜ SMMT
➜ Freight Transport Association
➜ FTA Van Excellence Group

➜ Tata
➜ Nissan
➜ RouteMonkey
➜ Gateshead Council
➜ DHL Supply Chain
➜ BT Group
➜ TNT UK

➜ Department for Transport
➜ Driving Standards Agency
➜ Transport for London
➜ CAP
➜ Ford
➜ Azure Dynamics
➜ Renault

 
Range is dependent on battery 
size, load, terrain, driving style and 
ambient temperature. It can be 
extended by sensitive driving, smart 
routeing, opportunistic charging 
and discharging heaviest loads first.

EVs are better suited to hi-cube 
operations. The heaviest EVs in 
operation in the UK are 10 tonnes 
and significant weight will reduce 
range beyond practicality.

Battery represents the greatest part of 
the cost and battery governs range and 
payload. Do not over-specify. Battery 
leasing can significantly lower cost but 
does have second-life risks.
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