
 

  

Electric Vehicles  
Have you found yourself wondering whether the 
expense of an electric car could save you a fortune in 
fuel in the long run?  Not to men on hit some 
personal Green targets.  Electric vehicles are o en 
considered to be much cheaper to run when 
compared to petrol and diesel vehicles, but is this 
the case with the rising cost of energy. If you want to 
find out more, read on! This months ar cle below  
Bob Skelton writes below about Electric Vehicles.  
 

Introduc on  
Electric vehicles were around before internal 
combus on (IC) engine powered vehicles, and in 
1900 38% of all vehicles sold in the USA were electric 
followed by steam and then IC engines.  Un l the 
early 1990s all were powered by lead‐acid ba eries 
which are very heavy and limited range and hence 
most EVs were local delivery vehicle such as milk 
floats. 

 
The real breakthrough came with the inven on of 
the lithium‐ion (LI) ba ery first commercialised in 
1991. The LI ba ery has a much be er power to 
weight ra o than any other type of ba ery and very 
low self discharge which means they hold their 
charge much longer.  They have about 10 mes the 
energy density by mass of a lead‐acid ba ery which 
makes longer range EVs a prac cable proposi on.  
The first appearance of a LI ba ery in a private car 
was probably the Toyota Prius which is a hybrid 
petrol electric vehicle, launched in 1997.  The first 
Tesla was launched in 2008. 
 
 They can be dived into three categories: Hybrid 
(HEV), Plug in hybrid (PHEV), Straight electric (BEV) 
 
Hybrid vehicles have two drive chains, one IC engine, 
usually but not always petrol, and one electric 
powered by a LI ba ery.  There are a number of 
different versions but in the case of vehicles like the 
Toyota Prius the two drives are connected but the 
ra o can vary between 100% IC and !00% electric.  
On the open road the primary source is the IC engine 
with the electric dive being used on its own for slow 
speeds. The electric dive also assists to give rapid 
accelera on and to assist for short periods of high 
power demand thus reducing the size of the IC 
engine required.  The ba ery is partly charged by 
regenera ve braking and also, if necessary, by the IC 
engine.  The all electric range is very limited (about 
40km in the case of the Prius). 

Plug in Hybrids, as the name suggests can also be 
charged directly from the mains supply and generally 
have much bigger ba eries to give a greater all electric 
range.  These tend to be mid‐range SUVs 
 
Straight electric vehicles have only an electric drive and 
thus need much bigger ba eries. Recent BEVs claim 
ranges more than 300km.  The best known example 
being the Tesla though the Nissan Leaf and the Renault 
Zoe are good examples of small BEVs 
 
There is also hydrogen powered vehicles using fuel cells 
to generate the electricity but this technology is really 
only of interest to larger commercial vehicles such as 
buses and HCVs and most applica ons at the moment 
are for rail transport.. 
 
Climate change aspects 
Transport is responsible for about 25% of global CO2 
emissions of which 74% is due to road transport.  Whilst 
IC engine cars are ge ng much more efficient this has 
been offset, par cularly in the UK by the trend towards 
large SUVs which now cons tute more than 30% of the 
new car market. 
 
Costs 
 
At the moment all EVs are significantly more expense 
than their IC counterparts but running costs are much 
lower.  This is likely to get even be er as oil prices will 
almost certainly rise faster than electricity prices.  In the 
UK there are also vehicle excise duty (VED) advantages 
which again will probably get greater.  In addi on BEVs 
are exempt the conges on charge in London and soon 
to be introduced in other major ci es. 

 

Based on the Nissan Leaf and an equivalent IC model 
covering 12,000 miles per year the annual BEV fuel costs 
at current prices are about £1200 and the IC vehicle 
£1800.  Put another way BEV fuel costs about 6.2p per 
km and the IC vehicle 10p.  Adding in the savings in VED 
and maintenance gives an annual saving in the order of 
£900.   This saving can be much greater if the BEV is 
charged overnight at an off‐peak tariff. However, in the 
long term it is highly likely the HMG will have to find a 
way to recoup the revenue from road fuel excise duty so 
some of these numbers may well change.  
 
At the moment EVs cost between £4000 and £8,000 
more than the equivalent IC engine model though this 
difference is coming down as ba ery prices fall. It also 
cost about £600 to install a home charging point though 
most new houses now come with one.  Thus the  
payback me is about 4 years depending on model. 

  



Cont. 

Ba ery life 

There is some concern about ba ery life but most 
research has shown that, whilst the ba eries do 
degrade with me it is slow and should equal the 
normal life of the vehicle. Nissan guarantee the 
ba eries for seven years and some accelerated 
tests have shown mileages in excess of 150,000 are 
possible. 

Range and charging points 

Apart from capital cost the thing that puts most 
people off BEVs is the range and lack of charging 
points. The la er is a very big problem in densely 
built‐up urban areas where people do not have 
their own driveway.  Smaller BEVs have a range of 
about 150 miles whilst the larger ones claim in 
excess of 250 miles.  As the average UK car journey 
is under 12 miles range should not in general be a 
problem.  There are two types of charge points, 
rapid and slow. The former is found in car parks, 
forecourts, supermarkets etc.  The rapid charge 
points will add a ranges of about 100 miles in about 
30 minutes but it can take as much as eight hours 
to charge from empty using a domes c charge 
point. Some loca ons such as supermarkets and 
entertainment venues offer free charging to 
customers. The number of charging points is 
increasing day by day including kerbside points in 
urban areas. 

Electricity Supply 

There are two problems, the genera ng capacity 
and the distribu on networks, na onal and local. 
Looking first at genera ng capacity, at the moment 
as long as weather condi ons are favourable for 
renewables there probably is just sufficient 
genera ng capacity though up to 50% is fossil fuel 
and about 15% comes from ageing nuclear sta ons 
that must be replaced soon.  The problem will arise 
as more renewables come on stream and there is 
very limited storage capacity.  The best solu on 
would be a large nuclear new build programme.  
Some form of smart grid which uses the car 
ba eries as a store could help smooth out the 
supply/demand problem inherent with 
renewables.. The cars could be charged overnight 
and discharged during peak period, but the 
difficulty would be that it is in the peak period 
when the cars are most likely to be used for 
commu ng etc. 

Other environmental aspects 

Unfortunately, the ba eries need significant 
amounts of lithium and cobalt, both of which are in 
short supply and o en produced in developing 
countries with appalling labour, safety and 
environmental records. There is lot of child labour, 
a very high accident rate and no care whatsoever 
taken re the discharge of wastes from the 
processing.   

There is also the problem of wat to do with the 
ba eries at the end of their lives.  Some can be 
used for power storage applica ons which do not 
need a high charge and discharge rate and a lot of 
research is under way to find ways of recovering 
the valuable materials for reuse, but this is in its 
infancy. 

Conclusions 

Whilst EVs are an a rac ve solu on to the 
problems caused by emissions from private cars 
they do come with significant downsides, 
par cularly in the produc on of the raw materials 
for the ba eries and there will always be 
difficul es with charging in dense urban areas.  
One idea is to go for more car sharing schemes 
where instead of owning a car one is borrowed for 
a specific purpose. Schemes such as Zip Car 
already exist in Cambridge.  The real aim, 
however, must be to dras cally reduce private car 
use by the provision of a good public transport 
system, perhaps backed up by high conges on 
charges or other ways of charging for use.  This 
may be poli cally difficult, but it does work in 
con nental Europe and to a reasonable extent in 
London. 




