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Roads Task Force - Technical Note 22 
What are the implications of policies to improve the road 
network for local air pollution and greenhouse gas emissions? 
Introduction  

This paper forms one of a series of thematic analyses, produced to contribute to the Roads 
Task Force Evidence Base. It provides a review of the implications of candidate policies for 
local air quality (emissions and concentrations) of key pollutants particulate matter (PM10) and 
nitrogen oxides (NOx/NO2). It also considers carbon dioxide (CO2

 

) emissions – a principal 
greenhouse gas. The assessments given are for general guidance only and are not a substitute 
for the rigorous appraisal of specific proposals. 

Summary 

• Policies that affect the volumes, composition and speed of traffic will have emissions 
and air quality implications. Two crucial variables that can affect air quality outcomes 
are the use of technologies that improve the performance of the vehicle fleet, and the 
implications of policies for overall traffic demand. 

• Removing traffic (vehicle-kilometres) from the road network will give the biggest air 
quality/greenhouse gas gains, although this will have economic implications. 

• Policies that seek to change the mix of motorised traffic need to recognise that larger 
and/or diesel fuelled vehicles contribute relatively more to emissions/pollution. 

• In urban areas, policies that seek to change average traffic speeds need to consider 
carefully the full balance of positive and negative effects. Emissions are higher at lower 
speeds, but this can be offset by improved traffic smoothness and/or reduced demand. 

• Policies that favour walking/cycling or urban realm improvements can be negative overall 
for air quality where they disrupt the smooth progress of motorised traffic or cause 
such traffic to travel further (eg gyratories and one-way systems). 

• Improving emissions through schemes and technologies such as the Low Emission Zone 
and various forms of low-emission vehicle (eg electric) has been the over-arching air 
quality policy/GHG focus in London. Improvements so gained can be used to offset any 
negative impacts from other policies. 

• Where road network policies feed back in terms of reducing overall demand, or increase 
public transport, walking or cycling, this too can be used to offset any negative impacts 
from other policies. 
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Types of policies 

For the purposes of this note ‘candidate policies’ can be grouped as follows: 

• Policies that affect total road traffic demand (vehicle kilometres). 

• Policies that affect the traffic mix (eg balance between freight, passenger cars 
and pedestrians/cycles). 

• Policies that increase or decrease the effective or actual capacity of the road 
network, or the efficiency with which a given level of capacity is used. 

• Policies that affect the emissions performance of the major vehicle types 
(Euro classes, alternative fuels, electric vehicles). 

Policies that affect total road traffic demand (vehicle kilometres) 

The most effective way to reduce air pollution is to remove traffic from the road 
network. Therefore policies that reduce the vehicle kilometres driven in London will, 
all other things being equal, proportionately reduce polluting emissions and 
concentrations. Conversely, policies that increase vehicle kilometres will, all other 
things being equal, lead to proportionately increased emissions/concentrations. 

Policies that have the effect of removing traffic from some parts of the road network 
and concentrating it in others (eg reinforcing the ‘link’ and ‘place’ functions of the 
network) will shift the spatial balance of emissions/pollution accordingly – some 
areas would gain, others might lose.  

Furthermore, where these are accompanied by relative increases/decreases in average 
traffic speeds, the emissions from a given vehicle kilometrage will also change. 
Decreased average traffic speeds in urban areas are generally associated with higher 
emissions/pollution (see Figure 4), although smoothness of progress is also 
important, as decreased stop-start conditions can significantly reduce emissions for 
any given average speed. 

Emissions gains from policies that have the effect of reducing vehicle kilometres by 
increasing delays (see note 7e on disappearing traffic) will most likely be partly offset 
by increasing the slowness/lack of smoothness of the traffic that remains. 

Whilst traffic is a major source of air pollution there are also many other sources 
(Figure 1), and the economic dis-utility of discouraging traffic needs to be set in 
proportion against the imperatives to improve air quality. Generally, it will not be 
economically optimal to seek to reduce vehicle kilometres in the interests of 
improving air quality or greenhouse gas emissions, with the exception of very specific 
‘hot-spot’ locations. 
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Figure 1  Relative contribution of road traffic to total emissions of PM10, NO2 and 
CO2
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Policies that affect the traffic mix 

Table 1 shows the share of total vehicle kilometres in London by the main vehicle 
types. These breakdowns and related trends are considered in more detail in other 
thematic notes. In general over recent years, the proportion accounted for by cars 
has fallen slightly, and the proportion accounted for by pedal cycles and vans has 
increased. However, because cars account for such a large proportion of traffic, quite 
significant trends for the less-common vehicle types are obscured by these statistics 
(these are examined in more detail in other notes). There has also been an over-
arching trend for small but persistent year-on-year declines in total vehicle 
kilometres. 

Different vehicle types have different ‘characteristic’ emissions – therefore policies 
that affect this mix will change the total emission from road traffic – all other things 
being equal. Figure 2 shows ‘representative’ emissions of NOx, PM10 and CO2

 

 for the 
main vehicle types (using the relatively-recent Euro 4 emissions standard). It is 
generally the case that larger vehicles have higher emissions per unit. Therefore, 
policies that encourage larger vehicles at the expense of smaller ones will increase 
emissions, all other things being equal, although as these vehicles also use more road 
space, the increase will be less than proportionate. 
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Table 1  Composition of traffic in London – 2000 and 2010 compared. 

Vehicle type 2000 % share 2010 % share 

Pedal cycles 1 2 

Powered two-wheelers 2 2 

Cars (inc. taxis) 81 78 

Bus/coach 2 2 

Light goods 11 12 

Heavy goods (all)) 3 3 

Total vehicle kms (billions) 32.9 30.3 

 

Figure 2  Representative emissions of PM10, NO2 and CO2
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Different Euro emissions standards affect the absolute level of emissions for any 
given vehicle type (as opposed to the relativity between vehicles), and this is an 
important consideration when considering policies that would have the effect of 
substituting newer vehicles for older ones. Figure 3 shows a typical progression in 
terms of reduced emissions with progressively higher Euro emissions classes. 
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Figure 3 Emissions reductions associated with progressive Euro emissions standards. 
Example based on Class N2 heavy goods vehicles. 
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For CO2

Walking and cycling are of course emission-free at the point of use. However, 
increasing numbers of walkers and cyclists may have adverse effects on general 
traffic, particularly lowering average traffic speed and/or decreasing the smoothness 
of progress. All other things being equal, this could work to increase emissions from 
a given quantity of traffic (see more on this below). 

, the primary consideration is fuel used – Euro emissions standards do not 
apply, although progressively higher Vehicle Excise Duties (VED) offer an incentive 
towards more efficient vehicles. Larger vehicles use more fuel, but the increase is 
proportionately less in terms of units of road space used per vehicle (PCUs). 

Policies that increase or decrease the effective capacity of the road network or 
affect the efficiency with which a given level of capacity is used 

Effective capacity is used in the sense of the efficiency with which a fixed network 
can be used by general traffic. There is substantial evidence that the effective 
capacity of the London road network has been progressively eroded over the last 
decade or more, through a combination of increased construction/utility works and a 
variety of interventions designed to achieve goals such as safety, urban realm and 
priority for non-private-vehicle traffic – at the expense of capacity for general traffic. 
Whilst some of the traffic that ‘might have been expected to continue to use the 
road network’ will have disappeared (see related note on Evaporating Traffic), that 
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which remains travels more slowly (as evidenced by trends in average speeds and 
delays), thereby increasing emissions for this traffic. In addition, traffic smoothness, 
in terms of journey time reliability, will have deteriorated, further increasing 
emissions - although policies over more recent years have sought to address this. 

Conversely, policies that seek to increase the efficiency with which general traffic 
uses the road network will act to reduce emissions – principally by increasing average 
traffic speeds and/or smoothness – all other things being equal. A ‘danger’ here is 
that additional capacity may act to induce traffic, increasing vehicle kilometres. This 
may be viewed as an economically desirable outcome but will result in higher 
emissions – all other things equal. 

Emissions are related to speed. Figure 4 shows the general form of a speed-related 
emissions curve. It is seen that emissions per unit distance increase markedly at 
lower speeds – those that characterise central/inner London. From the graphic, 
travelling at an average speed of 5 kph can be up to six times more polluting for the 
same distance as travelling at 60-70 kph, although clearly such high average speeds 
are not possible in an urban context. Nevertheless, within the lower speed range, 
travelling at an average of 20 kph is roughly half as polluting as travelling at 10 kph. 
Quite apart from this emissions difference, slow-moving traffic is inherently 
inefficient in its use of the road network (in terms of people throughput). 

Any emissions increase from policies that seek to reduce or limit average traffic 
speeds must b set in the appropriate context as part of a wider evaluation. TfL 
studies(1)

Policies that seek to segment the network to intensify existing link/place functions 
could introduce or reinforce discontinuities into the wider road network – decreasing 
‘smoothness’ (from an emissions perspective). Policies such as pedestrianisation of 
town centres may require extended travel by general traffic (gyratories, ring roads, 
prioritised links), potentially increasing the vehicle kilometres driven and thereby 
increasing emissions, all other things being equal. 

 have shown that the possible savings in reduced accidents from 20 mph 
zones could produce benefits (in appraisal terms) that are approximately an order of 
magnitude higher than the post-Stern valuation of the Carbon Dioxide saved, for 
example.  
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Figure 4 General form of a speed-related emissions curve. CO2
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Policies that affect the emissions performance of the main vehicle types (alternative 
fuels and electric vehicles) 

There are a range of policies that can reduce the emissions of a given level/mix of 
traffic. In simple terms, vehicle kilometres and traffic mix can remain unaltered, but 
the polluting emissions produced can be substantially reduced. This principle is the 
basis of much contemporary air quality policy – London’s Low Emission Zone is a 
prime example. Such methods should be considered as a means of mitigating any 
adverse impacts from other policies, although of course they also have a rightful 
place as part of the general efforts to improve air quality/reduce greenhouse gases.  

The principal options are: 

• Encourage cleaner ‘conventional’ vehicles – through policies such as Low 
Emission Zones (NO2, PM10) or vehicle taxation (Excise Duty) – CO2

• Incentivise alternative fuels for conventional vehicles – various options are 
available but with differing costs/effectiveness.  

. High 
‘compliance costs’ for (usually) relatively small gains. 

• Move towards ‘zero emission’ vehicles – notably electric, hydrogen. The 
imperative towards electric vehicles is now well-established, but progress is 
likely to be slower than is ideally required, as infrastructure and vehicle fleet 
‘critical mass’ required. 
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• Move towards alternative, ‘non-polluting’ modes. Principally public transport 
for personal travel (not viable for freight), cycling – again for personal travel – 
not generally viable for bulk freight except small/high value items, and walking 
(ditto). 

Personal exposure to air pollution 

Personal exposure is a concept of increasing importance, as it better recognises the 
adverse health impacts of spatial variations in air quality concentrations. Although 
difficult to quantify, it is likely to become the basis for measuring compliance with 
the forthcoming EU air quality objectives for PM2.5 

References 

(fine particles). This aspect should 
therefore be considered positively when assessing policies that separate traffic and 
cyclists/pedestrians – all other things being equal potentially reducing personal 
exposure.  

(1) Area-Wide 20 mph Speed Limits: going beyond the interim conclusions. TfL Internal 
Note 8th May 2008. 
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