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Introduction 

 

TRL was commissioned by the West London Alliance (WLA), seven boroughs in the West of 

London, to develop a strategy to tackle the increasing air quality problems in the area, in 

January 2004. The location of the West London boroughs (Brent, Ealing, Hammersmith and 

Fulham, Harrow, Hillingdon, Hounslow and Richmond), with reference to Central London 

and Heathrow Airport, means that a considerable amount of traffic is attracted to the area 

from outside of the West London Alliance Boundary. This puts additional pressures on local 

roads and increases the problems of maintaining acceptable air quality in the Boroughs. The 

production of air quality exceedance maps confirms this, with many areas predicted to exceed 

UK air quality standards for both NO2 and PM10, potentially having a negative effect on 

quality of the local environment and human health. 

 

The WLA therefore commissioned TRL to undertake this challenging project, structured 

around three core themes: 

• The identification and remediation of air quality hotspots; 

• Encouraging the use of cleaner fuels and vehicles; and 

• The identification of public transport hubs and links. 

 

This paper focuses on the former, in particular, the literature review undertaken into potential 

mitigation measures to reduce emissions from motorised transport, and the subsequent 

development if a strategy focusing on the need to change travel behaviour in order to tackle 

West London’s air quality problems.  

 

Methodology 

 

TRL devised a methodology whereby air quality hotspots within West London could be 

identified and prioritised in terms of an action plan. Air quality hotspots are defined as those 

areas where concentrations of NO2 and PM10 are predicted to exceed air quality objectives. In 

addition to pollutant concentrations, additional factors were taken into consideration when 

prioritising hotspots, including the proximity to and density of residential properties, schools 

and hospitals. This resulted in the production of a map detailing 20 priority hotspots across 

West London requiring remediation measures. In order to propose actions to be taken to 

reduce emissions from vehicles at these hotspots, TRL undertook an extensive literature 

review of current material detailing mitigation measures and the potential effects they may 

have on emissions. Following the identification of measures, TRL devised a strategy for West 

London, including both short and long term measures. 

 

Short-Term Mitigation Measures 

 

The review identified a number of mitigation measures that, when implemented in isolation, 

were found to have positive short term effects on local air quality. Henderson and Bull (1996) 

suggest that it is these short term measures that are likely to have the most immediate effect 

on reducing traffic emissions and pollution levels, and have been identified as: 
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• Fines for highly polluting vehicles; 

• Temporary road closures and traffic bans; and  

• Traffic management schemes. 

 

These short term measures attempt to manage existing traffic in order to reduce emissions, 

which include maintaining freer flowing traffic and restricting traffic from the worst affected 

areas. Table 1 outlines traffic management schemes which aim to improve air quality (as 

identified by Crabbe and Elsom, 1998).  

 
Table 1: Traffic management Schemes to Improve Air Quality (adapted from Crabbe and 

Elsom, 1998) 

 
Traffic Calming Speed bumps, road narrowings and lower speed limits are introduced to lower 

average vehicle speeds and, in some cases, to deter some motorists from 

entering the area, e.g. some commuters take short cuts through residential areas 

Urban Traffic 

Control 

Telematic systems such as SCOOT can optimise signal control, improve 

junction capability and hence reduce congestion. The proportion of vehicles 

travelling in the fuel-efficient range of speeds can be increased and the 

proportion in ranges below or above these speeds can be reduced. 

Public Transport 

Priority Measures 

Bus lanes, bus-only streets and giving buses priority at traffic lights (by fitting 

buses with electronic devices which can delay a red light until the bus has 

passed through or advance a green light) improve bus service efficiency. This 

encourages more commuters to switch to public transport systems which emit 

less pollution per person transported than private cars 

Urban Road Pricing Using road transport informatics, road pricing can reduce the overall number of 

vehicles entering congested central urban areas as well as spreading out peak 

travel times, so reducing congestion 

Re-routing of Traffic 

and 

Pedestrianisation of 

Streets 

Restricting, redirecting or even banning vehicles can reduce vehicle emissions 

in an area and may have the most profound effect on air quality. However, if 

the number of vehicles in an urban area is not reduced this scheme may shift 

the pollution hotspot elsewhere 

Traffic 

Bans/restrictions 

Traffic bans can be used to reduce total volume of traffic or specific types of 

vehicles along specific streets or in a designated area. If this measure 

encourages a shift to public transport systems then reduced vehicle emissions 

can improve air quality overall throughout an urban area. Selective bans may 

include vehicles lacking specified emission-control technology 

Priority (red) routes Stringent parking controls along major routes can reduce congestion and 

increase the number of vehicles travelling in the fuel-efficient speed range and 

reduce the numbers above and below this range. 

Parking controls Increased parking charges, reductions in the number of private workplace and 

public parking spaces and the shifting of parking spaces from the urban centre 

to the peripheral park and ride sites can encourage use of public transport 

systems, reduce the use of private vehicles and hence total vehicle emissions 

 

Traffic Calming 

 

There are many available forms of traffic calming measures including humps, speed cushions, 

road narrowings and lower speed limits. Traffic calming measures are usually implemented in 

response to road safety concerns, particularly in built-up or residential areas. The effects of 

traffic calming measures on air quality are varied depending on the type. Research studies 

suggest that 20 mph limits and zones usually reduced NOx on affected routes. However, it 

was found that the effect on CO, HC and CO2 emissions and fuel consumption is less certain 

and it is possible increases in these pollutants could occur. The ‘ideal’ conditions required to 

reduce emissions of pollutants were identified as those facilitating smoother driver behaviour. 

Although individual traffic management schemes may have local benefits on emissions, over 



a larger area the effects will be less. It is thought that through the implementation of a 

combination of measures, a greater effect on emissions will be achieved (Cloke et al, 1998, 

Henderson and Bull, 1996, Boulter and Webster, 1997).  

 

Urban Traffic Control (UTC)  

 

Urban Traffic Control (UTC) uses systems to control traffic on urban networks, often to 

optimise efficiency. UTC can take many forms, including traffic signal co-ordination, queue 

relocation and parking guidance. Research literature revealed that vehicle emissions and fuel 

consumption were reduced within areas covered by a UTC network. However, it was found 

that these air quality benefits associated with UTC implementation can only be realised as 

long as additional traffic is not attracted to the less congested network, therefore having a 

detrimental effect on emissions (Cloke et al, 1998).  

 

Variable Message Signs (VMS) are deployed to provide motorists with information which can 

cause them to react under different circumstances. They can be used to divert drivers away 

from queues due to accidents, resolving high pollutant emissions in the immediate area 

subject to the diversion. Modelling studies revealed that VMS is likely to have a positive 

effect on reducing pollutant emissions, including CO, HC, NOx and PM. VMS are 

preferentially installed on major routes, and these routes are likely to be less environmentally 

sensitive than other routes. Therefore, VMS may cause traffic to reroute into sensitive areas 

unless care is taken (Ash et al, 1999).  

 

The use of VMS can be exploited further in the form of parking guidance systems. These 

guidance systems direct drivers to available parking places in public car parks, thus reducing 

driving time and vehicle emissions. Modelling exercises revealed that these systems are likely 

to achieve benefits of small reductions in CO, HC, NOx and PM10 (Ash et al, 1999). A 

shortcoming identified with the measure is that not all drivers use public car parks, and not all 

drivers will take notice of the VMS information. 

 

The qualitative effects of UTC have been summarised as the following: 

• Queue relocation can help relieve hotspots, but is unlikely to improve overall air quality; 

• Information systems, VMS, in-car systems and parking systems are likely to have a small 

effect. The danger is that by helping the motorists they reduce the probability of drivers 

using an alternative to their cars for journeys (Ash et al, 1999).  

 

Public Transport Priority Measures 

 

Another form of UTC more specifically aimed at public transport is the implementation of 

public transport priority measures. The use of bus priority techniques has been modelled in 

past research and it was found that there its implementation could achieve a reduction in NOx, 

CO and HC from buses alone, and small reductions in NOx and particles when all vehicles 

were considered (but little effect on CO and HC). The impacts on emissions reflect the levels 

of buses in relation to other traffic whilst the overall evidence seems to suggest that bus 

priority has a small effect on emissions from all vehicles but that significant localised 

improvements (along bus routes) will be achievable (Dasgupta et al, 1994, in Ash et al, 1999). 

However, research also noted that the implementation of bus priority measures which have 

been designed to reduce capacity for other traffic could potentially increase congestion and 

emissions overall (Henderson and Bull, 1999).  

 



Urban Road Pricing 

 

Road pricing, aside from being a mechanism to generate revenue, can regulate traffic 

congestion and reduce the number of vehicles in an area, therefore reducing pollution from 

vehicles. However, road pricing needs to be accompanied by travel alternatives to appease 

travel demand for those who do not wish to pay the charge. Road user charging schemes in 

Norway and Singapore revealed that greater benefits will accrue when implementing schemes 

with measures such as improved public transport provision. Modelling exercises undertaken 

investigating a potential road user charging scheme in Leeds concluded that the measure 

could significantly reduce emissions and improve air quality, and that pollution distribution is 

a minor concern (Mitchell et al, 2003).  

 

The implementation of the London Congestion Charging scheme in 2003 has proved to be a 

success in terms of reducing congestion and inducing mode shift to more sustainable modes 

of transport within the zone. However, studies into the effects on air quality are yet to be 

completed (TfL, 2003).  

 

Traffic Restrictions 

 

Traffic restrictions to improve air quality can take many forms, including targeting types of 

vehicles (such as clear zones or low emission zones) or banning traffic altogether, as is the 

case with pedestrianisation.  

 

Through the restriction of traffic from an area that suffers from poor air quality, it is intended 

that the area concerned will benefit from a reduction in emissions. The side effects of using 

access restraint measures include possible increases in pollutants at the periphery and, on 

average, across the entire city. Where petrol cars are targeted, significant reductions for all 

pollutants, particularly CO and HC are expected. However, when targeting diesel cars, a 

reduction in particulate matter can be achieved. Targeting heavy goods vehicles can lead to a 

greater reduction in the level of particulate matter, and in addition, large reductions in NOx 

may also be possible. The provision of public transport information and provision can 

overcome the redistribution of trips to the periphery (Dasgupta et al, 1994, in Ash et al, 1999).  

 

Clear zones are designated areas where certain vehicles are banned at specific, or all, times. 

This may vary, including the restriction of all vehicles excluding buses, taxis or basing entry 

to the areas on specific emissions, such as the implementation of low emission zones (LEZs). 

Pilot clear zones in the UK have proved to be successful in reducing emissions (Aston 

University, 2002). Modelling exercises concerning the implementation of low emission zones 

have revealed positive effects on reducing emissions when restricting access to the zone for 

lorries, buses and coaches, and a greater reduction when vans and taxis are added to this 

group (AEA Technology Environment, 2003). 

 

Pedestrianisation is similar to traffic restrictions, except that all vehicles are removed (except 

for maybe delivery or service vehicles at certain times). Studies have revealed that reductions 

in key pollutants can be achieved, including CO, CO2, HC, NOX and PM10, within the 

pedestrianised area. However, emissions are thought to increase significantly in the area 

surrounding the pedestrian zone, and increase slightly in the areas outside of this periphery 

zone (Crabbe and Elsom, 1998). 

 

Priority (Red) Routes 



 

Red routes are routes which prohibit vehicles from stopping, parking or waiting along a route, 

which aims to maintain smooth traffic flow, which will in turn, limit emissions from vehicles. 

Research has shown that the schemes have been successful in reducing the number of illegally 

parked cars along a route, which aided in the reduction of vehicle journey time. As a result f 

the removal of obstacles in the form of illegally parked cars, traffic has been found to increase 

along routes. However, it is expected that a reduction in emissions will still be achieved due 

to freer flowing traffic (Smith and Wood, 1993, in Henderson and Bull, 1996).  

 

Parking controls 

 

The introduction of area wide parking control can potentially have an effect on trip rates, 

mode choice, and consequently, vehicle emissions. These controls usually include increases in 

charges or reductions in space availability. Research revealed that both forms of parking 

control are potentially successful in reducing emissions from vehicles. However, the potential 

rise in public transport vehicles and associated emissions were not incorporated into the study, 

and the implementation of measures may export the pollution to the periphery of the zone 

(Ash et al, 1999). 

 

Summary of Short Term Measures 

 

This section has shown that there are a wide variety of short term mitigation measures 

available to decision-makers that can aid the reduction of emissions from motorised vehicles. 

In the majority of cases, examples or modelling studies have revealed positive effects on 

reducing emissions. However, there are a number of limitations associated with these benefits. 

 

Primarily, the benefits gained from the implementation of these mitigation measures usually 

have a positive effect reducing emission within the immediate vicinity of the measure, but due 

to either traffic restrictions or displacement, emissions have been recorded or predicted to rise 

elsewhere in the network. In some cases, these rises in emissions can be in more 

environmentally sensitive areas.  

 

Measures that are successful in decreasing emissions from vehicles often result in freer 

flowing traffic (e.g. where parked vehicles are removed from red routes, motorists 

discouraged by parking controls etc). However, over time this increased road capacity begins 

to be used by additional motorists who realise the benefits of less congestion and improved 

journey times.  

 

Therefore, further measures are required to ensure that the air quality problem is not shifted to 

alternative areas of the network, and that any increased road capacity benefits are ‘locked in’, 

in order to maintain reductions in pollutant emissions. The only way to ensure this is to 

combine the implementation of short term traffic management measures with the introduction 

of longer term travel behaviour change measures.  

 

Long Term Mitigation Measures – Travel Behaviour Change 

 

Henderson and Bull (1996) identified three key actions that should be taken when trying to 

achieve travel behaviour change and reduce emissions from vehicles. These included  

• Increasing the attractiveness of alternative modes of travel (public transport, walking and 

cycling); 



• Reducing the attractiveness of the car through restraint policies (parking controls and 

charges, road pricing); and 

• The implementation of planning policies (PPG13), and reducing the need to travel.  

 

Increasing the Attractiveness of Alternative Modes 

 

A major part of the air quality problem is due to the growing number of trips made by 

motorists, which contributes to congestion and large volumes of traffic in the road network, 

and subsequently poor air quality. However, encouraging motorists to use alternative modes 

of transport for some or all of their trips is not an easy task. There are a number of immediate 

benefits associated with the car, such as convenience, comfort, journey time savings and 

directness. Compared with these benefits, the alternatives seem less attractive. Therefore, 

actions need to be taken to ensure that public transport services, cycling and walking are seen 

as viable alternatives to the car if changes in travel behaviour are to be achieved.  

 

The provision of quality public transport services that are attractive alternatives to the private 

car is seen as one way of influencing mode shift, and ultimately, reducing emissions from 

vehicles. The review of literature identified examples of flagship light rail schemes, guided 

bus routes, Park and Ride, and Quality Bus Partnerships. Many of the schemes implemented 

were shown to be successful in attracting new users, some of which will have transferred from 

private vehicles.  

 

Monitoring studies from the introduction of ‘flagship’ light rail scheme; Metrolink in 1992, 

revealed that the majority of patronage has been transferred from existing bus and rail 

services, but 12 to 15% of passengers previously travelled by private car (Henderson and Bull, 

1996). A guided bus scheme implemented in Ipswich incorporates a modern fleet of vehicles, 

real time passenger information systems in new bus stop infrastructure, as well as priority 

measures along the route. It was found that 23% of passengers using the service had 

previously made their journey by car (Henderson and Bull, 1996). 

 

The effects of city-wide initiatives, including Bus Quality Partnerships, were studied in 

Oxford, Brighton and Cambridge. Bus patronage increased in all cities (between 5 to 52%), 

although it is not known what proportion of passengers previously travelled by car (Sloman, 

2003). However, surveys were undertaken regarding bus quality partnerships and it was 

revealed that approximately 33% of new bus users had previously travelled by car (TAS, 

2002, in Sloman, 2003).  

 

Cycling is also an important alternative to the car, especially for short trips. However, there 

are a number of negative factors, such as lack of adequate parking, storage at end destinations, 

or quality routes, which may discourage new users. Through investment in cycling 

infrastructure and facilities, it is possible to increase modal shift to the bicycle. An example 

from Munich, Germany revealed that through the implementation of 650km of cycle paths, 

parking for 41,250 bicycles at stations and 30kph speed restrictions across three quarters of 

the city resulted in an 8% increase in the number of trips made by bicycle (13% share) 

(Sloman, 2002).  

 

Awareness is often a barrier to using alternative modes to the car. Without knowledge of 

routes, times or fares, the alternatives may seem unviable. School and work place travel plans 

are implemented to encourage more sustainable modes of travel, such as cycling, walking and 

public transport use, rather than travel by private car. It is often a requirement of new 



developments to implement a plan and to demonstrate how this share of sustainable travel will 

be achieved through a range of incentives. Plans often include the provision of facilities such 

as showers, cycle racks, guaranteed ride home schemes, money incentives. Research 

regarding both school and work place travel plans has shown that their adoption has been 

successful in achieving a mode shift, which can make a difference locally where the school or 

business is a major trip generator, especially during peak times. 

 

Individualised marking schemes have been piloted in a number of locations. The approach 

involves the provision of individual travel advice and information, tailored to the individuals 

travel needs. In one of the largest pilots in Perth, Australia, 15,000 households were contacted 

about receiving tailored travel information. Random sample surveys from before and after the 

project revealed that car as driver trips decreased from 60% to 52%, whereas trips by foot, 

cycle or public transport increased 6% to 26%. Monitoring the following year revealed that 

the shift to more sustainable modes was sustained (John, 2002, in Sloman, 2003).  

 

Reducing the Attractiveness of the Car 

 

As discussed earlier, there are a number of benefits associated with the car which makes it an 

attractive travel choice. In addition to increasing the attractiveness of sustainable alternatives, 

the attractiveness of the car can be reduced. This can be achieved through implementing some 

of the transport management measures that restrict car use, charge for its use, or give priority 

to other users. ‘Push mechanisms’, such as restraint measures, are necessary to discourage 

motorists from using their cars and begin to use the alternative more sustainable modes.  

 

Reducing the Need to Travel 

 

Finally, the need to travel could be reduced. This is most effectively done through the use of 

land use and transport planning policies. In particular, Planning Policy Guidance Note 13 

(DTLR, 2001) places an emphasis on the inter-relationship of land use planning and 

transportation as a means of: 

• Reducing the growth in length and number of motorised journeys; 

• Encouraging alternative means of travel which have less environmental impact; and  

• Reducing the reliance on the private car.   

 

Measures also include teleworking, which provides employees with the opportunity to work 

from home, often taking advantage of internet connections to the office, or teleshopping 

which enables households to order their weekly groceries online or purchase other goods – 

both reducing the need to travel. Research revealed that teleworking under certain conditions 

could have positive effects on successfully reducing car mileage and use.  

 

Summary of Long Term Measures 

 

This section has focused on the available measures to reduce emissions from vehicles, which 

in the long term, are those that achieve modal shift to more sustainable modes, such as public 

transport, walking and cycling. This includes increasing the attractiveness of these modes, as 

well as increasing awareness. In conjunction with this, ‘push’ mechanisms, such as the short 

term transport management measures should be employed to encourage this shift. Finally, the 

need to travel should also be reduced, through the implementation of effective planning 

policies. Although these studies did not quantify the effects of mode shift on emissions, it is 

expected that positive results would be achieved.  



 

Developing a Strategy for West London 

 

Based on the review of literature, TRL was required to propose measures to be implemented 

at the prioritised hotspots across the Boroughs, and to develop a strategy to reduce emissions 

from transport. Figure 1 provides an overview of the strategy developed for West London 

 

 
Figure 1: A Strategy for West London to Reduce Emissions from Transport 

 

The strategy is a combination of short and long term measures aimed at reducing emissions 

from vehicles in each of the seven boroughs and helping to achieve air quality standards. In 

the short term, the lack of suitable or sufficient site data is hindering the proposal of effective 

mitigation measures. Therefore, it has been recommended that the Boroughs undertake data 

collection exercises, including information about site activity, such as traffic flows, speed and 

composition. This will enable a greater understanding of the air quality problem at hotspots 

across the region and inform any decisions taken in the future regarding appropriate 

mitigation measures. 

 

Following the collection of site data, it is recommended that detailed traffic and air quality 

dispersion modelling is undertaken to determine which measures will have the desired effect 

on improving air quality and meeting standards. This process will also prevent measures 

being implemented where there may be adverse effects on air quality and traffic elsewhere in 

the network.  

 

After these initial stages have been completed, West London will be in a better position to 

determine which traffic management measures should be implemented. When these decisions 

have been taken and schemes have been implemented, the result should be one of improved 

efficiency of traffic flow and a reduction in traffic volumes at hotspots; both of which will 

lead to a reduction in emissions.  

 

At the same time as implementing these traffic management measures, West London should 

be focusing on implementing a longer term strategy that will induce travel behaviour change, 

encouraging the use of more sustainable modes of transport within the Boroughs. The first 
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step will be to improve the attractiveness and accessibility of alternative modes, including 

changing the public’s perception of the alternatives. This includes improvements to 

infrastructure, for pedestrians, cyclists and bus passengers, ensuring that people have a safe 

environment to walk, cycle or wait for a bus in (lighting, CCTV, secure cycle parking etc), 

regular and reliable transport and good public transport hubs where people have the 

opportunity to interchange with other modes. Recommendations regarding the improvements 

to be made to specific transport hubs within the region were made in the third work package 

of this study.  

 

It was also recommended that the Boroughs should focus on the promotion of and education 

on sustainable transport. This recommendation includes discovering the Boroughs 

commitment to work and school travel plans, identifying whether full-time travel plan co-

ordinators are employed by the local authorities, and the available resources (time and money) 

to ensure that plans are implemented.  

 

The Boroughs should encourage walking and cycling through educating people about the 

health benefits of these activities. One of the most effective ways to improve physical activity 

is to incorporated exercise into a daily routine in an ‘active travel’ approach, such as through 

activities such as walking and cycling (Sustrans, 2004). Boroughs should try to collaborate 

with the Primary Care Trusts (PTC) and the Strategic Health Authority to begin to promote 

the health benefits of cycling and walking. The following initiatives aim to promote these 

benefits: 

• Walking the Way to Health – aims to get more people walking in their own communities, 

especially those who take little exercise or live in areas of poor health. 

• Cycling on prescription – is an initiative taken up by certain health authorities in the UK, 

which aims to ‘prescribe’ cycling to those who need to improve their health and become 

more physically active. This prescription can vary, but often takes the form of initial 

lessons and advice on safety for patients.  

 

Finally it was recommended that the Boroughs should identify which initiative they are 

currently involved in (e.g. TravelWise, Car Free Day etc) as well as additional initiatives and 

work in conjunction with these initiatives to raise awareness of the issues amongst the 

residents of West London.  

 

Overview of Strategy Recommendations and Conclusions 

 

The key strategy recommendations made to the West London Alliance are as follows: 

 

Short Term Strategy Recommendations: 

• Focus resources on identifying and deploying mitigation measures to reduce emissions 

initially at the hotspots in West London; 

• Collect site-specific data to enable the cause of air quality problems at hotspots to be 

identified, as well as the undertaking of scenario modelling to determine the effect of 

proposed measures on emissions at and surrounding the hotspots; 

• Implement mitigation measures as soon as practical. However, Boroughs should first be 

satisfied that viable and attractive alternatives are provided; and, 

• Establish links between departments, such as Planning, Health, Transport, Environment, 

in order to lay the foundation of future joint-working to ensure the promotion and use of 

sustainable modes. 

 



Medium to Long Strategy Recommendations: 

• Ensure actions are taken to achieve a high uptake of school and work-based travel plans; 

• Public transport should be encouraged, through travel awareness campaigns; 

• Improve the attractiveness and accessibility of alternative modes; 

• Consistently monitor the uptake of more sustainable travel and the effects on air quality at 

hotspots; and, 

• Review any mitigation measures implemented to ensure that they are still effective in 

delivering improvements in air quality. 

 

Conclusions 

 

Through raising awareness and promoting sustainable travel, in parallel to creating attractive, 

accessible and viable alternatives, West London should begin to see positive effects with 

regard to mode shift. The traffic management measures implemented at air quality hotspots 

across the Borough will help to ensure that those areas worst affected by poor air quality 

begin to see some improvements, whilst acting as a push mechanism towards mode shift. It is 

intended that through the implementation of this strategy, West London will begin to see a 

change in travel behaviour towards using more sustainable modes, and subsequently reduce 

emissions, and improve local air quality, across the region.  

 

Following the submission of this study, the West London Alliance have taken into 

considerations the recommendations made, and have begun data collection exercises across 

the Boroughs in preparation of determining which mitigation measures should be 

implemented that will have the greatest effect on emissions within the region. 

 

Further research has also been commissioned into freight and its potential effects on air 

quality in West London, focusing on freight movements, age and types of vehicles in 

operation, and planning applications for freight operations, in addition to research into 

sustainable travel desire lines within the Boroughs. 
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