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Foreword
Air quality – how to make a difference?

Poor air quality poses a significant risk to human health and wellbeing. Public Health England 
estimate that between 28,000-36,000 premature deaths a year are attributable to long-term 
exposure to air pollution.

At Highways England we are committed to making a difference. We know that emissions from 
vehicles using our roads, particularly nitrogen dioxide (NO2), contribute to poor air quality. 
We also know that the long-term solution to poor air quality next to roads is the replacement 
of older, more polluting vehicles with cleaner vehicles; and substantial work is underway 
across Government and industry to achieve this. Until then we have an immediate air 
quality problem, and we need to find practical and effective methods to make more rapid 
improvements.

Highways England is focused on achieving good air quality (in compliance with legislative 
thresholds) next to our network, in the shortest time possible. We are working to improve 
air quality through our £75 million designated Air Quality Fund. This is a major commitment 
towards improving air quality and protecting health. Our research, summarised in this 
document, has been essential to ensuring we invest this money wisely and achieve real 
and meaningful improvement for the people most affected by poor air quality.

Ivan Le Fevre 

Head of Environment 
August 2019
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Funding and research 
programme
We have led a wide-ranging research programme, drawing on 
expertise from across the UK and internationally. This programme 
has been ambitious and has sought to explore every plausible 
opportunity to address poor air quality alongside our network.  
It is the nature of research that a lot of ideas must be explored 
with some of the ideas discounted where the research 
doesn’t show improvements in air quality, before the more 
promising projects are found. That has been the case with our 
programme. All this work, however, contributes to the wider 
body of knowledge about this issue and informs our future 
activity.

This document presents a brief summary of the findings from 
these projects, both the successes and the projects that 
were not shown to be viable. Full copies of the trial reports 
are available on the research projects page of Highways 
England’s innovation portal. Here you can navigate 
through our innovation and research activities, and see the 
key challenges we face as we plan for the future.

https://highwaysengland.co.uk/innovation-hub/
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Open to ideas
We continue to actively seek ideas and proposals for improving 
air quality and welcome these from any source. We have already 
collaborated with local authorities to shape how the £75 million  
Air quality fund is used. We have also worked internationally, in 
particular with Rijkswaterstaat, who are regarded as progressive 
in this area, to share best practice and to benefit from wider 
experience.

To cast the net as wide as possible, we have recently run a 
multi-million pound ’Innovation call’. This is a competition for 
research funding, for people and organisations who have  
ideas for improving air quality. Working in partnership with  
Innovate UK, the Government’s innovations agency, we are 
now investing in a number of promising projects and look 
forward to seeing what impact they can make.

We are always looking for more, innovative ideas. If you have 
something you would like to discuss with us, please get in 
touch by emailing airquality@highwaysengland.co.uk.
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Our research –  
exploring new ideas
This document presents a summary of the research, trials and 
measures we have explored as we look for viable solutions to 
improve air quality.

We have looked for potential measures in three broad categories: 

 � Source 
Reductions in NOx emissions from vehicles using 
Highways England’s roads at locations where NO2 
concentrations are high, (reducing emissions at the 
‘source’)

 � Pathway 
Influencing the dispersion of NO2 (altering the 
‘pathway’)

 � Receptor 
Reducing the exposure of people at the roadside  
to NO2 (protecting the ‘receptor’)
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Source
Reduce emissions from heavy goods vehicles 

What was the idea?

Heavy goods vehicles (HGVs) contribute substantially to NOx 
emissions on our roads. For example, in 2014, 30-50% of NO2 over 
1 mile of typical motorway was from HGVs, even though HGVs only 
made up around 10% of all vehicles. If we could find a way of reducing 
NOx emissions from HGVs more rapidly than normal fleet turn-over 
would bring about, then we might be able to reduce pollution.

What did we do?

In 2014 we began looking at ways to reduce emissions from HGVs, 
but quickly found there was no legal way to restrict the worst polluting 
HGVs using certain roads. So, we looked for ways to take advantage 
of the imminent introduction of new ‘Euro VI’ standard vehicles. These 
vehicles, with the latest technology engines, have much lower NOx 
emissions than their predecessors.

We identified that increasing the rate at which hauliers upgraded their 
vehicles would potentially reduce emissions. We explored offering a 
financial incentive to persuade road hauliers to buy and operate these 
new Euro VI HGVs on the motorway.

What did we find out?

Our proposal was positively received by the small to medium sized 
companies we spoke to, and was seen by the industry as a great 
way to provide cleaner HGVs. However, the legal advice was that the 
proposal would have been in contravention of the European Union’s 
rules on state aid. This meant that there was no acceptable route to 
progress with this proposal at this time.

What next?

We are still working with government and the freight industry to see 
whether there are other ways to incentivise cleaner HGVs, including 
retrofitting cleaner engines into older vehicles, when the retrofit 
technology is approved and becomes available.

Read the summary here

https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Air+Quality+State+Aid+-+HGV+Incentivisation+Scheme.pdf
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Encouraging the switch to electric vans

What was the idea?

Commercial van fleets represent another opportunity to reduce NOx 
emissions, by replacing more polluting diesel vans with their cleaner 
electric equivalents. Vans make up a significant proportion of the 
vehicles on Britain’s roads, and are a key part of the distribution 
network behind on-line retail - an area seeing real growth in numbers. 
Could Highways England promote the faster up-take of electric vans 
on our network?

What did we do?

Working with the Energy Saving Trust, we ran a trial to see how  
electric vans could be used in ‘real world’ conditions by businesses,  
to understand what the barriers were to companies making the 
decision to switch to electric. We partnered with several van fleet 
operators, including South Yorkshire Police, Z-Tech (for Thames Water 
and United Utilities), Northern Gas Networks, Southway Housing Trust 
and Forrest (a construction company). We loaned them electric vans to 
use within their fleets. We then evaluated their experiences, and used 
these to identify what measures might encourage more companies to 
use electric vans.

What did we find out?

Uncertainty about performance is one of the main barriers to company 
managers deciding to move from diesel to electric vans. Operators 

needed to have the opportunity to use electric vans for real within 
their fleets, so that they could overcome this uncertainty. As a result 
of this trial and using them in real world conditions, South Yorkshire 
Police have now invested in a fleet of 12 electric vans, all making a 
contribution to improving air quality.

What did we do next?

Since this trial project completed, we have invested in a live ‘try before 
you buy’ project in partnership with Leeds City Council. In 2019, we 
have invested £2 million with the council to support the project. We are 
now talking to other authorities about how we could support similar 
schemes elsewhere in the country.

Read the report here

https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Electric+Van+Demonstrator+Project+-+Final+Report.pdf
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Alternative fuels

What was the idea?

Most HGVs and vans are powered by diesel engines. Using cleaner-
burning fuels in these vehicles could bring significant air quality 
benefits. If we could find a fuel technology that could be directly used 
in these vehicles, then we could see lower emissions from vehicles on 
our roads. This study was looking purely at alternative diesel fuels, not 
wider electric vehicle options.

What did we do?

We considered several possible cleaner-fuel options and ran a trial on 
the most promising: diesel GTL (gas to liquid). This is a type of diesel 
made from gas which could have potential to reduce emissions of 
NOx.

We partnered with a large energy supplier to run several cars and 
vans (representative of common models using our network) on a test 
track. These vehicles were fitted with portable emissions monitoring 
equipment and driven around a consistent route. We compared the 
exhaust emissions between vehicles using conventional diesel, and 
those using diesel GTL.

What did we find out?

The tests did not deliver significant reductions in emissions of pollution 
(specifically NOx).

We have also reviewed the evidence around other alternative fuels. 
Compressed natural gas (CNG) has been used by some companies. 
There is no clear reduction in NO2 emissions through using CNG 
though it can help reduce carbon emissions. This has been confirmed 
by extensive trials run by the Low Carbon Vehicle Partnership.

What next?

We will continue to monitor wider research into alternative fuels, to 
see if any emerging evidence suggests potential for reducing vehicle 
emissions.

Read the report here

https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Paraffinic+Fuels+Emission+Testing+-+Final+Report.pdf
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Managing traffic through junctions – modelling potential for pollution reduction

What was the idea?

We asked ourselves “Could we manage the flow of traffic through 
individual junctions, or a series of junctions, to reduce the emissions 
from vehicles to bring about improvements in air quality?”

What did we do?

Using computer software, we modelled a range of traffic management 
measures. These included reducing the speed of vehicles and 
changing the layout of a junction, to influence how traffic moves 
around the motorway and local roads. We looked at several scenarios 
including junction closures, speed restrictions and alternative junction 
layouts, to see what effect re-routing traffic or closing slip roads at 
different times of the day might have on local air pollution hotspots.

What did we find out?

The results of these trials showed that most interventions did produce 
a small improvement in air quality on our motorways or trunk roads. 
The best results from the computer modelling came from the full 
closure of a junction. However this simply moved the problem 
elsewhere, as traffic would be displaced onto other local roads.

What next?

Improving air quality on the strategic road network cannot be at the 
expense of increased pollution on local roads, and this is always a 
factor in our thinking and forward planning around future interventions. 
We continue to work with local authorities to ensure a shared 
understanding of our collective work to improve air quality.

Read the report here

https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Air+Quality+Dynamic+Control+and+Junction+Management+Pilot+Study+Technical+Report.pdf
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Changing driver behaviour

What was the idea?

The choices people make about the vehicles they use, the journeys 
they use them for, and their choices around use of public transport, 
can all have an impact on exhaust emissions. If we could find methods 
to encourage drivers to make less polluting choices, then  
this could potentially help reduce pollution.

What did we do?

Working with behavioural specialists, we commissioned a study to look 
at previous research and other reports to identify possible measures 
that might help to reduce NO2.

What did we find out?

The behavioural specialists put forward some options that they 
considered had the potential to bring about improvements in air 
quality:

 � An ‘eco-driving app’ for smartphones, that would monitor driving 
style and report the performance to drivers

 � Information signs on smart motorways asking drivers to 
slow down, stickers for ‘clean, low polluting’ cars to increase 
awareness of low emission vehicles

 � Idea of offering ‘rewards’ to drivers of cleaner vehicles

 � A social marketing campaign, aimed at changing the social 
attitudes of members of the public. The aim would be to make air 
pollution from vehicles as socially unacceptable as smoking, and 
hopefully lead to a change of behaviours 

What next?

We are continuing to work with government and local authorities to  
see if there are opportunities to use any of these techniques to help 
improve air quality.

Read the reports here and here

https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Driving+Change+-+Applying+Behavioural+Insights+to+Improve+Air+Quality+on+the+UK's+Strategic+Road+Network+-+Report+1+of+2.pdf
https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Driving+Change+-+Applying+Behavioural+Insights+to+Improve+Air+Quality+on+the+UK's+Strategic+Road+Network+-+Report+2+of+2.pdf
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Eco-driving training 

What was the idea?

The amount of pollution produced by vehicles is influenced by the way 
people drive. Hard braking and accelerating, and driving at excessive 
speed, all reduce fuel efficiency and increase pollution emissions. 
Harmful particulates are also created by heavy braking. We wanted to 
understand if a more careful ‘eco-driving’ style could reduce pollution 
emissions and whether this could be achieved through driving training.

What did we do?

We commissioned a research study to compare groups of drivers who 
were offered different types of eco-driving training. We then measured 
the emissions from their vehicles as they drove around a consistent 
route.

The study involved 18 drivers, who were split into three equal groups:

Group 1: Control - no training provided on eco-driving techniques

Group 2: Information leaflet on eco-driving techniques

Group 3: One-to-one training provided on eco-driving techniques 
by an instructor

The three groups drove a car, equipped with portable emissions 
monitoring equipment, around a set route. This was done twice: the 
first time, before any training was provided, and the second time a  
few days after the training. The route included sections of motorway 
and local roads and was driven during similar weather conditions.

What did we find out?

The results showed that fuel consumption improved for all groups 
on their second drive, probably because all drivers were more 
familiar and comfortable with the route. However, there were no 
significant reductions in NOx emissions for any of the groups, and the 
introduction of leaflets or one-to-one training did not bring about any 
specific additional benefits.

The study provided no evidence that a programme of education for 
drivers would reduce roadside pollution concentrations. The trial 
did however indicate that there may be benefits in reducing fuel 
consumption, which in turn could help to lower the level of carbon 
emissions.

What next?

We have used this research to 
inform the Driving for Better 
Business outreach programme 
reaching thousands of 
business drivers and fleet 
managers, to encourage 
more fuel-efficient driving 
techniques.

Read the report here

https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/Eco-driving+test+results.pdf
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One-way traffic flow management

What was the idea?

There are sections of our network that are rural single carriageway. 
Some small rural communities on these roads can suffer poor air 
quality and wanted to explore whether we could introduce one-way 
traffic flow (in alternate directions, managed by traffic lights) to reduce 
pollution concentrations at houses alongside these roads.

What did we do?

Using computer modelling, we analysed the use of one-way alternate 
traffic flows, through two example rural communities on different 
sections of our network. The modelling looked at the use of traffic 
lights to control traffic flow down to a single lane of traffic running 
through the village at any time. The lane of traffic could then be  
re-positioned to be more central so as to increase the distance 
between vehicles and homes, potentially reducing levels of pollution  
at the front of houses.

What did we find out?

The evaluation of the modelling showed us that introducing traffic 
lights at either end of a village would result in large queues and long 
delays. As a result it is clear this is not a viable approach for these 
communities.

What next?

Based on this work, we do not think there is merit in looking further 
at this approach. It does, however, provide a useful contribution to 
our understanding of measures that may or may not work and the 
unintended consequences.

Read the report here

https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/Air+Quality+Trial+-+One+way+traffic+flow+A35+Chideock.PDF
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Pathways 
Physical barriers

Could installing barriers alongside our network help to protect people 
and homes from pollution emitted by vehicles, by improving the way 
that pollutants disperse?

Trials have already been run in the Netherlands and the USA. Although 
the results were not conclusive, they showed barriers had some 
potential to provide small reductions in NO2. We decided to research 
several barrier options to see if they could reduce levels of NO2 behind 
the barrier.

Vertical solid barrier (4m and 6m high)

What did we do?

We undertook a barrier experiment in Greater Manchester, alongside 
the M62 near junction 18, during 2015 – 2016. We installed a 4m high 
barrier on either side of the motorway. After 12 months we subsequently 
increased the height of the barrier on one side to 6m. We installed a 
large number of automatic air quality monitoring stations around the 
barriers, and also alongside the motorway in locations without barriers 
as a ‘control’. We then compared the air quality data we measured, to 
see if the barriers led to a reduction of pollution behind them.

What did we find out?

The experiment produced conflicting results, and the monitoring data 
did not support a definitive conclusion that the barrier would lead to 
an reduction in NO2 concentrations behind either the 4m or 6m high 
barrier.

What did we do next?

Even though this particular experiment didn’t produce a conclusive 
result, we felt that there was still potential in the idea, and wanted to 
explore other types of barrier.Artists impression for illustrative purposes
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Vertical solid barrier (approx. 9m high)    

What did we do?

Following on from the trials of the 4m and 6m high barriers, we were keen to do monitoring on a taller barrier. 
As we do not have a barrier taller than 6m on our network, we looked to our European partners to see if they 
could help. Our colleagues in Rijkwaterstaat (the Netherlands strategic roads authority) identified a curved and 
overhanging 9.3m high noise barrier alongside the A12 near the city of Dordrecht. We ran an 18-month long air 
quality monitoring trial behind this barrier, as well as on control sites along the same road. We then compared 
the measured air quality data to see if the barrier led to a reduction of pollution behind it.

What did we find out?

The monitoring results showed a clear reduction in NO2 concentrations behind the barrier, compared to 
sections of the road without the barrier.

What next?  

We wanted to understand if it was just the height of the Dordrecht barrier that reduced pollution levels, or 
whether the overhanging shape of the barrier also played an important role. We commissioned computer 
modelling to explore this further. This modelling indicated that a straight vertical barrier of similar height 
would be as effective as the Dordrecht barrier. We have used these results to inform the design of barrier 
which we are hoping to use as part of a national programme (at time of writing, still at the planning stage).

Read the reports here: 

Canopy Research and Development

Air Quality Barrier Computational Fluid Dynamic (CFD) Modelling

Study exploring use of small scale barriers to improve air quality

https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Canopy+Research+and+Development+Report.pdf
https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Air+Quality+Barrier+Computational+Fluid+Dynamic+(CFD)+Modelling.pdf
https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Air+Quality+Barrier+Report+-+Preliminary+Feasibility+Study.pdf
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Mineral Polymer Barrier  

What was the idea?

An evolution of the barrier concept is to use additional coatings and 
materials to remove NO2, from ambient air.

What did we do?

A mineral polymer material developed by a small start-up company 
showed very strong evidence for absorbing NO2 in laboratory 
conditions, removing large amounts of NO2 in a short period of time. 
Based on this laboratory work, we decided to run a full-scale field trial 
alongside the southbound carriageway of the M1, between junctions 
28 and 29 in 2017 - 2018. We built a 200m long stretch of barrier, 3m 
high, and covered half of the barrier in panels of the mineral polymer 
material, with the other half of the barrier left plain, to act as a control. 
We installed comprehensive air quality monitoring around the barrier, 
and then analysed the data to see if the mineral polymer was effective 
at removing NO2 in real-world conditions.

What did we find out?

Our monitoring results showed there was no real difference in 
measured NO2 levels at any of the locations behind the section of 
barrier coated with the mineral polymer, compared to the plain barrier. 
The trial concluded that the mineral polymer had no tangible impact on 
roadside NO2 concentrations.

What did do next?

We also ran further trials of the mineral polymer in a wind tunnel, 
exploring whether different designs of structure on which the mineral 
polymer was applied could help reduce levels of NO2. The outcome 
of the wind tunnel testing also concluded that the mineral polymer was 
not successful in removing NO2 from the air.

Read the summary note here

https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Air+Quality+Pilot+Study+-+Mineral+Polymer+Barrier+-+Summary.pdf


15

Plants alongside our roads

What was the idea?

We wanted to see if vegetation has the potential to remove air pollutants (particularly NO2) from ambient air, and if  
it can also influence the dispersion of these pollutants.

What did we do?

We undertook an extensive research review, looking at the latest published evidence in this area. We considered 
several key research studies that assessed the effectiveness of vegetation at reducing air pollution, including  
low-level plants, shrubs and trees.

What did we find out?

The research indicated that certain types of vegetation could help to reduce levels of some types of pollutants, 
especially particulate matter. However, none of the research showed robust evidence that the use of vegetation 
would be successful at reducing NO2, which is the primary air pollutant of concern next to our network.

A recent report by the government’s Air Quality Expert Group on the use of vegetation to improve air quality, 
also concluded that vegetation offers limited opportunities to reduce ambient NO2 concentrations.

What next?

Vegetation next to roads has many other benefits for the environment and for public well-being. Trees and 
greenspace help our roads blend into the environment, they support wildlife and they make roads more 
attractive and pleasant to travel on and live near. We will continue reviewing any emerging evidence that 
suggests a possible way to use vegetation to improve air quality.

Read the report here

https://uk-air.defra.gov.uk/assets/documents/reports/cat09/1807251306_180509_Effects_of_vegetation_on_urban_air_pollution_v12_final.pdf
https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Air+Quality+Feasibility+Study+-+Green+Infrastructure+-+A5036+Port+of+Liverpool+Access+Scheme.pdf
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Geographic studies – deep insight into specific locations 

What was the idea?

We wanted to understand if potential opportunities to improve air 
quality could be found by analysing in detail the different sources 
of pollution, and the way that pollution moves from those sources to 
properties and people.

What did we do?

We studied four different locations, where there were known areas of 
poor air quality, but with different features and traffic characteristics. 
The four selected locations were:

 � Junction 34 south of the M1 in Sheffield

 � The M6 through the West Midlands

 � The A38 through Derby

 � The north west quadrant of the M60 around Manchester

In the four studies we used a range of air quality and traffic monitoring 
methods. These included anonymised automatic number plate 
recognition (ANPR) cameras (only to understand the exact age and 
composition of vehicles), automatic air quality monitoring stations, 
detailed data on traffic flows and speeds, and information on other 
pollutant sources such as local industry.

In each location, we started with the measured concentrations and 
worked backwards to forensically analyse contributions from the 

various sources: traffic, local and regional backgrounds and industry. 
This allowed us to develop a detailed understanding of the pollution 
produced by each source. We then looked at the contributions from 
different types and age of vehicles gathered by the ANPR camera 
surveys, the effects of acceleration and braking, and changes in fleet 
over time.

What did we find out?

Junction 34 south of the M1

Our analysis revealed there was no single dominant contributor to the 
high measured NO2 levels in this area. One notable source of pollution 
was vehicles using the southbound entry slip road at junction 34a.  
The most likely explanation for this is that the vehicles are accelerating 
up a steep gradient onto the motorway, producing high levels of 
exhaust emissions. There are houses and other properties very close 
to this slip road and the prevailing wind direction results in increased 
concentrations at those properties as a result. The study helped us 
confirm that a barrier would be extremely beneficial in this location to 
block the pathway of pollutants. As a result we are now progressing 
this with detailed design work in order to install a barrier alongside the 
slip road with work due to start in late 2019 or 2020.

Read the reports here and here

https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Air+Quality+Geographic+Pilot+Study+-+M1+Tinsley+-+Non-Technical+Summary.pdf
https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Air+Quality+Geographic+Pilot+Study+%E2%80%93+M1+Tinsley+-+Final+Report.pdf
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The M6 through the West Midlands

Our study of the M6 West Midlands focused 
on whether it was possible to switch traffic 
from the M6 to the M6 Toll road.

We undertook computer modelling of traffic, 
to look at the number of vehicles using the 
M6 for long distance journeys. This provided 
us with a guide to the potential number of 
vehicles that we could try and influence to 
use the M6 Toll Road. Moving traffic from 
populated parts of the West Midlands to less 
populated areas along the Toll road.

The modelling results showed fewer than 15% 
of journeys using the M6, are long distance 
and have the potential to make the same 
journey using the M6 Toll Road instead. If all 
these journeys could be switched successfully 
from the M6 to the Toll road there could, 
potentially, be reductions in emissions along 
the M6. However, a sustainable means to pay 
for all these journeys would need to be found. 
The means to implement the measure are not 
currently available but this work demonstrates 
the potential benefits of switching traffic to less 
congested parallel routes.

Read the report here

A38 through Derby

Poor air quality along the A38 in Derby is 
most likely due to direct emissions from the 
high volumes of traffic on the A38. The close 
proximity of the junctions along this route was 
also identified in the study as a potential 
cause of local air quality problems for the 
small number of properties close to these 
junctions. The study didn’t identify any 
opportunities to achieve faster improvement  
in air quality.

Read the reports here and here

The north west quadrant of the M60 
around Manchester

The study showed that motorway traffic 
emissions contribute strongly to observed 
NO2 concentrations alongside the M60.  
The size of the contribution from the M60 
appears to be greater between J12 and J15 
of the M60, than between J10 and J12, and 
is most likely to be associated with a greater 
number of vehicles joining the M60 at J12 
from the M62.

Measured annual mean NO2 concentrations 
have reduced in recent years at the Salford 
M60 air quality station, and are thought to be 
related to an increase in newer Euro VI HGVs 
which have lower emissions than older HGVs. 
The study did not identify any additional 
discernible measures to improve air quality 
around this section of the M60.

However, we work collaboratively with 
Transport for Greater Manchester, local 
authorities and other partners across the city 
region on air quality and will continue this 
search for effective interventions.

Read the reports here and here

https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Air+Quality+Geographic+Pilot+Study+%E2%80%93+Birmingham+M6_M6+Toll+(1).pdf
https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Air+Quality+Geographic+Pilot+Study+-+A38+Derby+-+Executive+Summary.pdf
https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Air+Quality+Geographic+Pilot+Study+%E2%80%93+A38+Derby+-+Final+Report.pdf
https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Air+Quality+Geographic+Pilot+Study+-+M60+Manchester+-+Summary.pdf
https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Air+Quality+Geographical+Pilot+Study+%E2%80%93+Manchester+M60+-+Final+Report.pdf
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Looking to the future 

Use of lower speed limits to reduce vehicle emissions

What is the idea?

The fuel efficiency and the amount of emissions produced by vehicles 
changes with driving conditions and speed. Vehicles going at very 
high speeds tend to be less fuel efficient, as are vehicles travelling 
particularly slowly during periods of heavy congestion. We want to 
understand if managing traffic flows, through speed limits e.g. 60mph 
or other means, could help support improvements in local air quality.

What are we doing?

We are working with leading specialists in the UK and more widely 
in Europe to analyse real world vehicle emissions data. This has 
enabled us to develop our understanding of the effects that different 
driving conditions can have on exhaust emissions and the types of 
speed-based interventions at which vehicles are most efficient. This 
evidence is being used to identify whether we might use speed limits 
on motorways to support reductions in emissions from cars and vans.

We are also running a trial of different traffic management regimes on 
the M1 in South Yorkshire, involving the use on-road sign messages,  
to see if those regimes make a difference to driver behaviour to 
improve conformity to the displayed speed limits (with potential air 
quality benefits).

The Welsh Government has recently introduced reduced speed limits 
on sections of their strategic road network for air quality reasons.  

We are speaking with the Welsh Government and looking to learn from 
their experience and data around whether these speed limits have 
been effective at reducing pollution levels.

What next?

To further advance this work we have recently awarded funding for 
further research activity looking at aspects of speed management 
to improve air quality, via an air quality and innovation competition 
run with Innovate UK. We are closely  following the outcomes of the 
approach in Wales and we expect to bring forward some measure on 
the SRN in the near future.

Read the reports here:

Dynamic Speed Limits - Air Quality Analysis Summary

Dynamic Speed Limits - Peer review of Air Quality Analysis

https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Dynamic+Speed+Limits+-+Air+Quality+Analysis+Summary.pdf
https://s3.eu-west-2.amazonaws.com/assets.highwaysengland.co.uk/Knowledge+Compendium/air-quality/Dynamic+Speed+Limits+-+Peer+review+of+Air+Quality+Analysis.pdf
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Receptors
Protecting the public more directly

We are very conscious that there are likely to be places where 
there are no effective options, in the short term, to reduce pollution 
emissions or prevent that pollution from reaching properties. We are 
exploring whether the use of mechanical air filtration in properties 
might offer a practical option to ensure the air people are breathing at 
home is clean and are currently designing a trial of this approach.

Seeking further innovation

The search for viable and effective interventions to improve air quality 
continues.

We have recently run an air quality innovation competition inviting 
entries to help revolutionise roads and improve air quality with creative 
new ideas. We have set aside up to £10m to invest in projects that 
could deliver innovative solutions to reduce NO2 and benefit road 
users and local communities. To date we’re excited to have made  
11 funding awards covering a wide of interventions – some early  
stage and others for on-roads trials and we look forward to working 
with the successful companies on these initiatives.

Projects awarded funding include: 

 � Dynamic air quality management 

 � Network Emissions/Vehicle Flow Management Adjustment 

 � Green Light Optimised Speed Advisory 

 � Showcasing artificial intelligence 

 � Feasibility of tool to assess air quality impacts of elevated roads 

 � Clean efficient off grid electric vehicle charging

 � Simplifai integrated corridor management 

 � Biotecture active airflow living wall

 � Incentivising drivers to lessen emissions

 � Motorway charging using thermo-mechanical energy storage

 � Flywheel fast charging station

A fuller summary of these 11 air quality projects can be found on 
Highways England’s innovation hub.

https://highwaysengland.co.uk/innovation-hub/developing-digital-roads-and-improving-air-quality-results/
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More information
If you would like to discuss potential ideas please get in touch  
by emailing airquality@highwaysengland.co.uk.
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