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Electric cars and their environmental 
implications – an alternative to diesel? 

Introduction 

Because of current uncertainty around how the unhealthy emissions from diesel cars will be 
reduced in future, whether by a price mechanism, a scrappage scheme or some other 
means, there is understandable interest among many owners of diesel cars in alternatives, 
including electric cars (EVs).  
 
This document examines the health and climate implications of owning an EV.  Today diesel 
car owners are faced with three main options. 
 

1. To postpone a decision on whether to keep their car until the new Worldwide 

Harmonised Light Vehicles Test Procedure reveals the real world emissions from 

their particular model of car. 

2. To sell their car now and manage largely without a car in future. 

3. To replace their car now, perhaps before diesel car prices collapse, with one of the 

alternative options (petrol, hybrid, plug-in hybrid or all-electric car). 

Option 1 is attractive in that any eventual decision can hopefully be based on a more secure 

foundation. Option 2 will clearly be the best solution from the point of view of health and 

climate change impacts. The implications of Option 3 are explored further here. 

Exhaust pipe emissions from cars 
In the EU, cars are responsible for around 12% of the total emissions of carbon dioxide 

(CO2), the main greenhouse gas. Greenhouse gas emissions of cars are controlled by EU 

regulations which have set a series of targets to 2021.  Although the EU’s targets are very 

encouraging it is salutary to remember that current estimates of real world CO2 emissions 

are imperfect. Nevertheless it is clear that, even by 2021, petrol or diesel cars will in theory 

create between 26% and 65% more CO2 emissions than today’s EVs. 
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Although EVs can be said to have zero tail-pipe emissions, when driven in fully electric 

mode, the emissions caused by generating the electricity used to charge their battery, 

whether at a centralised power station or by PV panels, need to be considered.  

Health impact of electric cars 
Clearly a purely electric car has a great advantage over a petrol or diesel car, especially in 

densely populated areas, in that there are no exhaust emissions of nitrogen dioxide (NOx) or 

particulate matter (PM). If the car battery is recharged from electricity generated in a 

central fossil-fuel power station then such emissions will be created but generally in a more 

rural location where they will tend to disperse before affecting large numbers of people. If 

the battery is recharged from renewable electricity then the NOx and PM exhaust emissions 

will be essentially zero. 

However emissions of NOx and PM will occur on those occasions when a plug-in hybrid car 

is driven in petrol or diesel mode but in total these emissions will obviously be 

proportionally less than from a petrol or diesel car.  

Greenhouse gas emissions from electricity generation 
In 2016 electricity which was generated centrally from a UK power station emitted 412 g 

CO2e per kWh, and when transmission losses in the national grid are included, the total 

amount was 449 g CO2e per kWh. This is the average figure for the mix of primary energy 

sources used in 2016. To compute the emissions per mile from a purely electric car 

recharging from power station electricity we need to know the energy consumed per mile. 

For example, according to the NextGreenCar web site, the Nissan Leaf Acenta emits 95 g 

CO2/km. Of course, if an EV is charged with electricity that is entirely from a renewable 

source then its CO2 emissions will be close to zero. 

Non-exhaust emissions from cars 
Non-exhaust emissions, which arise from the wear of brake pads, and the abrasion of tyres 

and the road surface, account for over 90% of PM10 and 85% of PM2.5 emissions from 

traffic.1 EVs use regenerative braking, whereby the vehicle is slowed electrically with less 

dependence on the use of brake pads and drums. This means that brake wear is lower on 

EVs. 

The emissions embodied in a new electric car 
The purchase of a new car has an associated environmental cost, viz. the emissions 

embodied in its manufacture (and in all the other stages in the process of getting the new 

car into the showroom). It is said that ‘the embodied emissions of a car typically rival the 

exhaust pipe emissions over its entire lifetime’. For example, the footprint of a new car is 

estimated to lie between 5 tonnes CO2e (Citroen C1) and 35 tonnes CO2e (Land Rover 

Discovery).  There is no reason to believe that the embodied emissions of an EV will be 

                                                           
1
 PM10 or PM2.5 denote all small particles less than 10 or 2.5 millionths of a metre in diameter, respectively. 
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substantially less than those of a petrol or diesel car. Therefore, it may make sense to keep 

hold of a diesel car until it becomes too unreliable to use.  

Will the UK’s infrastructure be able to meet the demand for 
charging electric cars? 
EVs are likely to place an added load on the UK’s capacity to generate electricity. In the UK 

the National Grid recently predicted that the number of EVs might increase one hundred 

fold by 2030 and, depending on the time of day when charging occurred, the peak demand 

might grow by an amount that exceeds the output of the two Hinkley Point C nuclear 

reactors currently being built. An alternative, but not entirely incompatible view, in a report 

by Cambridge Econometrics, is that ‘Electric vehicles would lead to an increase in electricity 

demand of only 10% by 2040’.  

Conclusion 
Other factors such as the availability and cost of charging points, the present relatively 

limited range of EVs, the current high cost of a new electric or hybrid car, and battery hire 

charges or eventual battery replacement costs may deter some drivers from buying an EV at 

the present time. However there is little doubt that EVs represent the future and costs will 

fall.  

Moving to an all-electric or plug-in hybrid car will reduce carbon dioxide emissions from 

driving and eliminate air pollution caused by nitrogen dioxide, other things being equal. 

However an EV, like other cars, still emits small, non-exhaust particles that can cause serious 

health problems. Replacing a diesel car by an EV will not necessarily reduce these small 

particle emissions.  

So, unless a diesel car is used mainly within cities where air pollution is a concern, hanging 

on to it until it is no longer reliable may be the better option from the environmental 

point of view. But eventually, and ideally, it should be replaced by an electric car. 

Preferably this car should be charged with electricity from a renewable source.  

 

Bob Whitmarsh, August 2017 
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