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Air pollution has attracted significant press attention this year as the UK was one of five countries to 
face fines from the EU1 as a result of inaction on dangerous levels of pollution which pose a risk to 
public health. Although poor air quality is certainly not confined to the UK, a World Health 
Organisation (WHO) report released in 2016, revealed that 92% of the world’s population live in 
areas which exceed WHO limits.2  

Air pollution is any emissions as a result of human activity which may be harmful to human health or 
the quality of the environment, cause offence to a human sense or damage to material property or 
impair or interfere with amenity or other legitimate uses of the environment.  Under this definition, 
air pollution is also taken to include noise pollution as well as physical contaminants.  

Pollutants of major public health concern include particulate matter, carbon monoxide, ozone, 
nitrogen dioxide and sulphur dioxide. Outdoor and indoor air pollution cause respiratory and other 
diseases, which can be fatal.3  

The effects of air pollution are far reaching. Most common are the effects on human respiratory and 
inflammatory systems but it can also lead to more serious conditions such as heart disease, stroke 
and cancer. Strong links have also been found between exposure to fine particulate matter and pre-
term births4 and can even affect the efficacy of antibiotics5 and increased anxiety and stress6.  

In addition to the impact on human health, air pollution can cause significant harm to the 
environment, plants and wildlife. Acid rain, ozone depletion, eutrophication*, climate change and 
damage to crops and forests are all linked to air contamination.  

Animals can also be affected by air pollution in the same way as humans with respiratory and 
inflammatory conditions. Studies show that air toxics are contributing to birth defects, reproductive 
failure, and disease in animals. Persistent toxic air pollutants (those that break down slowly in the 
environment) are of particular concern in aquatic ecosystems. These pollutants accumulate in 
sediments and may biomagnify in tissues of animals at the top of the food chain to concentrations 
many times higher than in the water or air.7 

In 2016, a Welsh Government report revealed that each of the four designated zones† that cover, 
between them, the whole of Wales, which, for the purposes of the (Ambient Air Quality Directive) 
AAQD, contains areas which all have illegally high levels of pollution. A street in Caerphilly was 
reported to be ‘the most polluted street outside of London’. 8  

Public Health Wales has called the levels of air pollution a ‘public health crisis’ and said it was 
‘second only to smoking’ and ‘of more concern than alcohol and obesity’.9 Their figures from 2017 
show 2000 deaths per year attributed to air pollution – 6% of Wales’ total.  

Noise emitted by sources of air pollution (such as traffic) affects people primarily through sleep 
disturbance and annoyance, but also through an increased risk of hypertension-related health 
conditions and impacts on productivity and learning, with a cost to the UK valued conservatively at 
around £10 billion per year9 . According to the national noise maps produced in 2012, the homes of 
more than 200,000 people in Wales are exposed to levels of road traffic noise exceeding the WHO 
night noise guidelines.10 

 
* A condition in a water body where high concentrations of nutrients (such as nitrogen) stimulate blooms of 
algae, which in turn can cause fish kills and loss of plant and animal diversity. 
† Cardiff, Swansea, South Wales and North Wales 
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The most harmful pollutants include Particulate Matter (PM), Nitrogen Dioxide (NO2), Ozone (O3), 
and Sulphur Dioxide (SO2). These are described in more detail in the table below. Although these 
have been simplified here, it should be noted that there are various uncertainties surrounding air 
pollution due to the complex interplay of gases in the atmosphere, the causation of natural and 
man-made causes. In all cases, there is no evidence of a safe level of exposure or a threshold below 
which no adverse health effects occur.  

Pollutant  Description Source Health impacts 

Particulate 
Matter (PM) 

A mixture of solids and 
liquids, including carbon, 
complex organic 
chemicals, sulphates, 
nitrates, mineral dust, and 
water suspended in the 
air.  

PM10 refers to particles 
with a diameter smaller 
than 10µm (or 10 
millionths of a metre), 
and PM2.5 to particles with 
a diameter smaller than 
2.5µm. 

Natural sources:  

• Volcanoes 

• sea spray 

• pollen  

• soil 

Man-made:  

• industrial processes 

• construction work 

• emissions from 
diesel and petrol 
engines 

• tyres and dust from 
road surfaces 

 

Lung irritability and 
worsening of 
respiratory conditions 
such as asthma and 
bronchitis 

Increased susceptibility 
to viral and bacterial 
pathogens  

Changes in blood 
chemistry leading to 
heart conditions 

Elderly and children 
especially vulnerable 
although anyone can be 
affected.  

 

Nitrogen 
Dioxide (NO2) 

Nitrogen dioxide is a gas 
and is a major source of 
smog. 

Man-made sources of 
nitrogen oxides, 
including nitrogen 
dioxide, come from 
any combustion 
source. Diesel vehicles 
are major contributors 
in urban areas. 

Inflammation of lung 
lining  

Reduction of immunity 
to lung infections.  

Causes problems such 
as wheezing, coughing, 
colds, flu and bronchitis. 

Ozone (O3) Ozone is a gas composed 
of three atoms of oxygen. 
In the upper level of the 
Earth’s atmosphere, it 
absorbs harmful 
ultraviolet radiation. 

Near the ground, 
ozone is made by a 
chemical reaction 
between the sun’s rays 
and organic gases and 
oxides of nitrogen 
emitted by cars, power 
plants, chemical plants 
and other sources. 

O3 on its own has been 
linked to asthma 
incidence and lung 
function.  

Other studies which 
have isolated this gas 
have been inconsistent.  

Sulphur Dioxide 
(SO2) 

Sulphur dioxide is a 
colourless gas, with a 
pungent, suffocating 
smell, produced by 

Most sulphur dioxide 
comes from electric 
industries that burn 
fossil fuels, and also 

Coughing, wheezing, 
shortness of breath 

Narrowing of airways  
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burning sulphur-
containing fuels such as 
coal and oil. 

from petrol refineries 
and cement 
manufacturing. It can 
be transported over 
long distances and 
contributes to the 
formation of ozone. 

People with asthma are 
particularly vulnerable 
although people 
without any conditions 
can feel these effects 
when levels are high  

Air pollution can also be a problem inside homes. Most commonly, smoking, asbestos, mildew, 
household chemicals and traditional heat sources such as wood stoves, as well as products 
containing lead or formaldehyde. Whilst many of these contaminants have been banned or their use 
have been strictly limited in legislation in many countries, some of these factors will be exacerbating 
health conditions in the home and compounding lung conditions, allergies and carcinogens.  

European and Global legislation have outlined ‘safe limits’ of air pollutants. Directives and have been 
incorporated into domestic legislation. In Wales, these are set out under the Air quality (Wales) 
Regulations (2010) and require ministers to establish regulatory zones which cover North and South 
Wales. Local Authorities must carry out regular reviews and assessments of air quality in their area 
against standards and objectives in the National Air Quality Strategy.11 A detailed monitoring 
infrastructure is present throughout Wales to enable valid assessments to take place, which is 
operated and maintained by Local Authorities. Several Local Authorities have declared Air Quality 
Management Areas (AQMAs) with 2 pollutants being responsible for this (nitrogen dioxide and 
PM10). 12 A map of current AQMA’s can be seen here: 
http://lle.gov.Wales/catalogue/item/AirQualityManagementAreas/?lang=en   

The Welsh Government has recently undertaken a consultation on local air quality management in 
Wales which included proposals for streamlining reporting and partnership working. The agreed 
changes include adopting the proposed change to require the routine monitoring of NO2 and PM and 
increased emphasis on population-wide measures to tackle exposure reduction (alongside local 
measures to tackle pollution ‘hotspots’). 13 

This broader approach is welcomed, particularly in aligning solutions with the principles of the 
Wellbeing of Future Generations Act and work of the Public Service Boards and Local Wellbeing 
plans. Given the diversity of the types and sources of air pollutants, a combination of holistic and 
collaborative interventions in urban areas where the sources are complex, with the exception of 
areas where heavy industry are the primary causes.  

Much of the ‘evidence base’ used to interpret air quality is currently supported by modelled data. 
Whilst this is not ideal it should not deter efforts to improve air quality. However, the nature of 
the problem and the range of variables that impact on it, means that it is intrinsically difficult to 
evaluate efforts aimed to improve air quality. Improved mobile real-time monitoring (including 
support and innovation in monitoring capability) is critical to assessing the success of 
interventions. 

Air pollution in the UK is currently at unacceptable levels and poses a risk to human health, wildlife 
and the wider environment. The health costs incurred by PM10 pollution in the UK have been 
estimated to range between £9.1 and £21.4 billion per annum.14  

There are many successful initiatives around the world which have been implemented to tackle air 
pollution. The Soot Free Cities campaign carried out an evaluation of 23 European cities across 9 

http://lle.gov.wales/catalogue/item/AirQualityManagementAreas/?lang=en
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categories. The categories include measuring the success of emission reduction measures and 
economic incentives as well as the participation and transparency of the approach. The evaluation 
demonstrates that a number of interventions, from local to national, spanning economic measures 
to enforcement, innovation and public engagement, are all required to deal with the issue of air 
pollution effectively. In the latest ranking, the highest scoring city was Zurich, followed closely by 
Copenhagen, Vienna and Stockholm.  

Zurich is the largest city in Switzerland with a population of approximately 400,000 and around 1.3 
million in the suburban area. The city has comprehensive air quality management in place 
although no official Low emissions or Clean Air Zones, this is primarily as the city lacks the 
regulatory power to introduce them. Below are some of the highlights of Zurich’s efforts to 
improve air quality although this is by no means exhaustive.  

Existing vehicles were all required to be retrofitted with particulate filters by the end of 2010 and 
strict emissions standards were applied to new vehicles. The public transport company only 
acquires new diesel buses that comply with the Euro V "Enhanced Environmentally Friendly 
Vehicle" standard and generally plans to convert their diesel bus fleet to electric trolley buses 
where possible. 

As part of its CO2 reduction targets, the city has also set a fuel consumption reduction target of 2% 
per year (between 2006 and 2015). The municipal authorities use carpooling and car sharing 
services on business trips and for local use they have bicycles at their disposal. 

Parking fees are high and constantly adapted and a further increase in parking fees for both public 
and residential parking spaces is planned to promote car-free living (48% of households are 
already car-free). 

The Department of Health and Environment Zurich provides an official website with 
comprehensive background information on air quality, current pollution values, consultation 
possibilities, a Smartphone App called airCHeck, information on legislation and annual reports and 
studies. 

Source: http://sootfreecities.eu/city/zurich 

The principal air-quality pollutant emissions from petrol, diesel, and alternative-fuel engines are 
carbon monoxide, oxides of nitrogen, un-burnt hydrocarbons and particulate matter. Emissions of 
these pollutants are currently regulated by European emissions standards. Modern cars, if kept in 
good condition, produce only quite small quantities of the air quality pollutants, but the emissions 
from large numbers of cars can accumulate into a significant air quality problem.15 

The cities of Paris and London, frequently criticised for breaching legal level of air pollution are 
working together to test ways to reduce city traffic and congestion. The following is a joint 
statement from the Mayors of both cities: 

‘Paris and London are taking bold measures to tackle air pollution. In Paris, we have restricted the 
oldest, most polluting vehicles from entering the city thanks to the creation of a low emission zone 
and the implementation of the Crit’Air stickers, combined with the development of clean public 
transportation. By removing cars from the right bank of the Seine, we have created a unique new 
space for pedestrians and cyclists. 

Later this year vehicles in central London will need to meet minimum exhaust emission standards, or 
pay a daily Emissions Surcharge, the T-Charge. And we are consulting on introducing the world’s first 

http://sootfreecities.eu/city/zurich
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Ultra Low Emission Zone in 2019. Both cities are investing heavily in cleaner public transport, 
including electric and hybrid buses. Yet, to transform the air in our cities this must just be the 
beginning.’16 

Deterrence of traffic through a ‘congestion charge’ is a common practice in many cities across the 
world. However, the revenue raised from the charge must be focused on investment and promotion 
of active travel and the promotion of walking, cycling and public transport use can achieve multiple 
benefits. Recent research has shown that the health benefits of walking and cycling outweigh the 
negative effects on health of air pollution, even in cities with high levels of air pollution.17 The 
researchers calculated that: ‘in practical terms, air pollution risks will not negate the health benefits 
of active travel in the vast majority of urban areas worldwide. Only 1% of cities in the World Health 
Organization’s Ambient Air Pollution Database had pollution levels high enough that the risks of air 
pollution could start to overcome the benefits of physical activity after half an hour of cycling every 
day’.18  

Investment in public transport is also key to reducing reliance on the car and reducing traffic and 
emissions. In 2012, Nottingham became the first UK city to introduce a levy on parking in the city in 
order to fund public transport. The city began taxing commuter parking spaces, after a period where 
employers were required to license any parking spaces available to their employees. In four years, 
the new tax has already paid for two tram lines, improvements to the city's railways station, plus 
support for bus services, and even parking management.19  

Planning is also an essential part of changing behaviour and ensuring safer routers to schools. Whilst 
interventions at the school gate to stop idling engines and raise awareness can be effective, 
behaviour change will not occur unless the area or environment enables safe access and is designed 
in such a way as to be the better and more convenient option.  

A cultural shift in work place organisations which allows for more home working, flexible hours and 
the use of local desk office space, rather than a centralised headquarters would also contribute to 
traffic reduction, increased productivity20 and a healthier and happier workforce. This model, already 
adopted by Keep Wales Tidy and many other small organisations in Wales also saves on costs and 
reduces car emissions. The Indycube model of co-working office space is also providing businesses 
and individuals with flexible and local options for work spaces and studios and aims to ‘change the 
way that Wales does business’.21 

Contrary to what was previously believed the latest information shows that diesel cars now appear 
to be the most polluting and are likely to face significant tax increases and charges when entering UK 
cities from 2017. Various ‘diesel scrapping’ schemes have been discussed although none have been 
confirmed to date. Although this may be somewhat costly in the first instance, the change ‘en 
masse’ to less polluting vehicles would be highly significant, particularly if the current tax breaks on 
electric and hybrid cars remained. However, the scheme would have to be highly attractive as many 
people driving older diesel cars are unlikely to be able to afford new ones. The incentive for the 
transition to better fuel models is equally crucial to maintain as this will also be a long-term process, 
affecting consumer choice not in the immediate future but at the point of which they are choosing a 
new car. According to a spokesman from the British Lung Foundation “We know from any public 
health initiative that we need some push measures as well as some pull measures, so taxation is a 
key method that can be used”.22 

Coal fired power stations are large emitters of carbon dioxide and impact significantly on climate 
change. In 2016, the European Court of Justice ruled that the UK had breached EU laws by allowing 
Aberthaw power station in the Vale of Glamorgan to emit too much air pollution over a number of 
years. Despite reductions, the emissions of the plant were still well above ‘safe’ levels.23 In many 
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countries across the world, coal powered plants are being phased out of existence and replaced with 
cleaner energy systems although there are some that argue that these plants are still vital to local 
economies. The research notes that the impact of this pollution ‘over the power station’s life span is 
estimated to cause the deaths of 67 people per year in Wales, and to cause the deaths of 400 people 
across the UK. It also contributes to 195,000 days of illness annually including asthma in children, 
chronic bronchitis in adults and low birth weight in new born babies.’24  

The transition to cleaner, renewable energy is imperative for our future generations, climate change 
mitigation, health and economic sustainability. Investment in clean energy can also be linked to the 
development and promotion of electric vehicles and manufacture, supporting the above aims for 
cleaner traffic and reduced congestion. The closure of coal powered stations seems inevitable in the 
near future. Hence, fear over job losses needs to be managed by supporting workers in stations such 
as Aberthaw to transfer their skills to the renewable energy sector to ensure that these closures do 
not repeat the problems created by the vacuum left by the closure of the mines in the South Wales 
valleys and North of England.  

However, technology and innovation to tackle air pollution goes far beyond the transition from fossil 
fuels to renewable energy. Recent innovations have focused on recovery and recycling air pollution 
to create new products such as ‘Kaalink’s’ proposal to capture vehicle exhaust emissions which can 
be made into printer ink.25 Elsewhere, artists keen to highlight the issue have demonstrated how 
captured particulate matter can be tuned into jewellery and even bricks. Dutch- designed smog free 
‘towers’ for public spaces which ionise the air, are being trialled in China.26 The Smog Free Ring and 
Smog Free Cufflinks are made from compressed smog particles collected from the Smog Free 
Tower.27 

The role of vegetation in mitigating the effects of air pollution has been highlighted as one potential 
benefit of urban green space. Vegetation intercepts airborne particulate matter (PM10), reducing 
concentrations in air, thereby improving air quality. This reduces the amount of PM10 exposure to 
humans and, in turn, reduces the incidence of respiratory illness.28 

Green infrastructure (GI) is a term used to refer to high quality natural and semi-natural areas. This 
consists of a living network of green spaces, water and other environmental features in both urban 
and rural areas. Examples of this include trees, parks, gardens, road verges, allotments, cemeteries, 
amenity grassland and woodlands.29 The definition also extends to waterways, rivers and wetlands 
and coastal environments (sometimes referred to as ‘Blue Infrastructure’).  

Strategically planned green infrastructure, particularly tree planting is possibly the most cost-
effective form of air filtering available to us. Apart from trees’ ability to mitigate PM10, there are 
many other benefits to tree establishment; these include additional improvements in air quality, for 
example through the uptake of O3, SO2 and NOx.30 

It should be noted however, that tree placement, species and environmental conditions significantly 
affect the outcome and require careful consideration. ‘The Species composition, age, structure, 
health and geographic distribution of vegetation have profound impacts on the benefits we derive 
and the costs we pay to manage urban forests’31 

Evergreen trees for example, have a larger surface area of needles and are ‘active’ all year round. 
However, many coniferous trees can be sensitive to air pollution and deciduous trees are better at 
absorbing gases.32 Generally speaking, a mix of trees is likely to be the best solution. The Forestry 
Commission and the Woodland Trust both have extensive information on this subject.  

A few trees will not alone combat air pollution although strategic and well-thought out planting can 
support mitigation measures not just in urban areas but in low-lying valley areas where 
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concentrations of pollutants can become ‘trapped’. Many cities have developed significant scale 
urban forest plans which have demonstrated reductions in PM and other benefits such as 
temperature reduction and energy efficiency of buildings. Chicago, Tokyo, Belfast and Washington 
all have notable examples.  

The Chicago Urban Forest project has also developed an integrated tool for assessing the role of new 
planting in PM10 capture and the human health benefits. A similar assessment model has been 
recently applied in Wrexham on their i-Tree Urban Tree project. 764 trees were recorded in the 
borough and, amongst a number of other benefits, were reported to remove 1,329 tonnes of carbon 
from the atmosphere every year. This is worth £278,000 and is enough to offset the emissions of 3% 
of Wrexham’s annual car journeys.33 

The Victoria borough in London has been leading the way of implementing green infrastructure 
within the BID structure and have done considerable work on the application of strategic 
vegetation for the purpose of enhancing air quality. 

Launched in 2010, the BID has ten employees, has a catchment of more than 250 businesses and 
has an annual revenue of approximately £1.4 million. ‘Clean and Green’ is one of 5 thematic 
groups which the BID has developed and the revenue is roughly equal to each group.  

Victoria is the 6th biggest entry point to the UK and has two major transport hubs making the area 
vulnerable to particularly high levels of pollution. In their first year, the ‘Clean and Green’ team 
mapped all of their green space in the BID area, including the potential on roofs and potential 
tree-planting space. Their mapping exercise is now considered best practice and was used to 
create a roadmap of green projects to implement over their first five year BID phase.  
Their projects have included creating low maintenance green space such as the Diamond garden, 
now looked after by the Palace Guards and the creation of one of London’s largest Living Walls 
covering 450 square metres on the side of the Ruben’s Hotel. Other small parks, green ‘screens’, 
tree planting and pollinator friendly habitats have been created in the borough and has led to the 
increasing recognition that green spaces are beneficial to businesses with many taken on small 
scale ‘ownership’.  
 
The BID has undertaken significant monitoring and evaluation of their installations from thermal 
imaging to gauge the cooling effects of the living wall to attitude and behavioural studies. The 
evaluation of the first phase of the ‘Greener Victoria’ BID includes a number of learned lessons 
and recommendations for this application of green infrastructure in urban areas, particularly 
when working with businesses.  

With their experience of engagement with a variety of public stakeholders, the BID have also 
produced a ‘Little Guide to Better Air Quality’ which has informed some of the recommendations 
in this document.  

Website: http://www.victoriabid.co.uk/  

EU Environment Commissioner Janez Potočnik said that for EU policy to be effective, public 
awareness of air pollution first needed to increase. “We have learned that public awareness is of key 
importance for the implementation of existing air policy, as well as for the success of any future air 
pollution strategy.” 34 It is generally felt by Government officials and environmental NGO’s that 
understanding is increasing, partly through recent media interest, although by no means 
widespread. This is vital if Wales is to take serious action to improve Air Quality.  

https://www.sei-international.org/mediamanager/documents/Publications/Rethinking-development/DEFRA-Victoria-BID-Final_Report.pdf
http://www.victoriabid.co.uk/wp-content/uploads/2014/10/Victoria-BID-The-Little-Guide-to-Better-Air-Quality-A5.pdf
http://www.victoriabid.co.uk/
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Wales’ Air quality, advice and data is regularly updated and forecast on the Wales Air Quality Forum 
Website: http://www.welshairquality.co.uk/index.php   

Although information is available, there is a lack of awareness of air pollution and in particular a lack 
of behaviour-change advice. Patients and the public remain confused about how they can avoid the 
harm caused by air pollution and clinicians do not routinely discuss this with their patients. It is 
intrinsic to raising awareness that air quality advice and messaging comes from health professionals 
and is no longer seen as solely being in the ‘environmental’ realm.  

Information on behavioural change studies on Air Quality Health Awareness adoption is included in 
Appendix 1.  

The public should be able to access air quality data and make informed choices for areas where they 
live, work and send their children to school in the same way that energy ratings and crime data are 
considered when, for example, buying a property.  

Raising awareness of air quality, especially in an educational context is considered in many Air 
Quality Action Plans. There are several ways of linking air quality to the national curriculum - some 
Local Authorities have carried out short term diffusion tube surveys in school grounds while others 
have produced an education pack and an educational focus to their air quality website. 35 

Many NGO’s have also campaigned on the issue from environmental, transport, energy and health 
platforms. Whilst local ‘purpose built’ organisations such as CleanAir in London have also been 
successful. Friends of the Earth offer Clean Air Kits for a minimum donation of £15 to cover lab 
analysis and the British Lung Foundation have supported a recent petition for the UK government to 
monitor air quality around schools. Global organisations also recognise the importance of raising 
public awareness such as the World Health Organisations’ ‘Breathe Life’ campaign. There are also 
many NGO’s who are contributing to air quality around the world although, as this may not be the 
main focus of their work, this largely goes unmonitored.  

Eco-Schools  

Through environmental education schools have a key role to play in improving air quality, 
particularly given children are some of the hardest hit by its effects. Eco-Schools is an international 
programme, which encourages young people to take a lead role in protecting the environment. With 
60 countries worldwide running the programme pupils are supported to make a tangible difference 
where they live through a series of actions. Administered in Wales by Keep Wales Tidy pupils are 
encouraged to explore a range of topics, Air Quality links closely to the Eco-Schools topic areas of 
transport, energy and healthy living. Pupils are encouraged to develop practical solutions to 
problems, implement initiative and measure the changes seen. School regularly engage in transport 
studies aimed at improving the health and wellbeing of pupils through walking scooting or biking to 
school along with significantly improving air quality, particularly at school pick up and drop off times.  
Regular behaviour change projects included weekly walking buses, park and stride initiatives and 
campaigns encouraging cars to turn off engines when they wait. 

The pattern of land use determines the need for travel, which is in turn a major influence on 
transport related emissions. Decisions made on the allocation of land use will dictate future 
emissions, as many people and businesses will make significant use of road transport for journeys 
between places that form part of their daily lives. Suppressing this demand for travel by road can 
only be achieved by having a plan that recognises this demand.36  

Development is not inherently negative for air quality. Whilst a new development at a particular site 
may have its own emissions, it may also bring an opportunity to reduce overall emissions in an area 

http://www.welshairquality.co.uk/index.php


 

11 
 

over time by installing new, cleaner technologies and applying policies that promote sustainability. 
Planning decisions should ensure that any new development in an Air Quality Management Area is 
consistent with the local air quality action plan.37 

The Institute for Air Quality Management provides a wealth of resources and guidance for planners, 
policy makers and local authorities to support them to make the best assessment in regard to 
preventing, mitigating and reducing air pollutants.  

The British Lung Foundation has called for the development of a network of Clean Air Zones in 
Wales. “At a Welsh level we’re very keen to see a network of clean air zones developed and we were 
very impressed by the work particularly in accordance with Europe, in Berlin specifically, around clean 
air zones. And we know that they can be effective at reducing particulate matter and nitrogen 
dioxide limits.”38 

The reference to Berlin relates to their comprehensively managed LEZ’s which were introduced in 
2008. It was previously top in the Soot Free Cities ranking although budgetary cuts has meant that it 
has dropped to 5th place (2015). 39  

Berlin – Low Emission Zones  

Berlin has a population of around 3.5 million making it Germany’s largest city. Berlin does not 
have a congestion charge in the city although there is extensive car parking management. 
According to the 2015 Soot Free Cities ranking: “A Low Emission Zone (LEZ) was introduced on 
January 1, 2008. Strictest standards were introduced in January 2010, demanding Euro 4 standard 
or better. The LEZ covers the inner city: 88 km2 and one third of inhabitants. Thanks to a close 
monitoring and strict enforcement, the LEZ has led to significant emission reductions. Soot 
emissions from exhaust pipes decreased by more than 50% and NOx by about 20%. The 
composition of the vehicles changed and about 90% of the cars driving in Berlin both inside and 
outside the LEZ had a minimum of Euro 4 standard. Berlin has demonstrated the positive effects by 
intensive measuring and data evaluation programmes.” 

Website: http://sootfreecities.eu/city/berlin  

 

Urban outdoor air pollution is an inter-sectoral challenge. Improving air quality should be an 
important consideration in policy planning across different economic sectors (e.g. transport, energy, 
industry, urban development) to ensure the greatest benefits for health.  

Transport is responsible for around 25 to 70% of urban outdoor air pollution, depending on the city, 
but there are many other sources that should also be tackled. Action in the energy, industry, and 
building sectors together with the transport sector holds the greatest potential for reducing the 
disease burden from urban outdoor air pollution.40  

Raising awareness, particularly on actions that can be taken, either through government advice, 
housing or health professionals, is key to increasing understanding of the issue but also for wider 
public acceptance of interventions and controls.  

Advice on best practice for improving air quality is widely available and all sectors have a part to play 
in developing healthy, clean, green and breathable public spaces for all.  

http://sootfreecities.eu/city/berlin
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Tackling air quality will require a collaborative approach which considers not just policy interventions 
but the promotion of more sustainable lifestyles, working and commuter choices. One of the 
priorities must be to raise awareness of this invisible public health concern and collaboration on key 
messages from multiple sectors of government, business and society.   

Recognising that a holistic framework is required and that a suite of actions taken together is likely 
to be more beneficial than any one intervention, below is a list of recommended priority actions for 
these sectors (not including the housing and industry sectors). This includes some practical actions 
for organisations and business.  

• Development of a network of Clean Air Zones‡ across Wales, taking best practice from 
elsewhere in Europe to target hotspots, reduce pollution and raise awareness 

• Promotion, support and investment for green infrastructure strategies across the City 
Regions and the Northern A55 ‘belt’ 

• Supporting the shift to clean modes of power generation 

• Prioritisation of public transport and safe walking and cycling networks (see Behaviour 
Change studies in Appendix 1) 

• Consider the options for a high-incentive short term diesel scrapping scheme whilst retaining 
tax breaks and incentives for alternative fuel vehicles in the long term. This could be funded 
by the car industry if implemented on a UK or even Europe wide level.  

• Consider the creation of an LEZ (or Ultra LEZ) for the Cardiff region as part of the CAZ 

• Consideration of a congestion charge (or commuter parking charge) within Cardiff centre 
with revenues assigned to public transport and active travel development and promotion  

• Support for business and organisations to adopt work from home and sustainable travel 
policies  

• Continue to allow business rate relief to expand the development and use of commercial 
hubs which can be used in each locality to provide office space and IT for workers who do 
not need to commute daily, such as IndyCube model 

• Support for new and existing BID’s to engage with air quality issues and solutions 

• Planning and development for electric vehicle charging points within the Cardiff City Region 
and beyond (considering current approximate range of electric vehicles of 80 miles)  

• Consider imposing age limits for taxis 

• Replacement or retrofitting of older buses  

• Improving the energy efficiency of buildings and making cities more compact, and thus 
energy efficient 

• Prioritising waking, cycling and clean public transport routes in new and existing 
developments 

• Increased support for effective monitoring and monitoring capacity to improve the 
evidence base.  

• Coordination and joint promotion of air quality messages and engagement with 
environment and health focused NGO’s 

 
‡ A Clean Air Zone defines an area where targeted action is taken to improve air quality and resources are 
prioritised and coordinated in order to shape the urban environment in a way that delivers improved health 
benefits and supports economic growth.  
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• Continued promotion and engagement on the impacts through Public health Wales 
including advice to GP’s  

• Improve cooperation on trans-boundary pollution with England and Ireland  

• Partnership at local and regional levels to target ‘hotspots’ including health, planning, 
environment, farming and industry 

• Explore private hire vehicle contracts with hybrid and electric cars  

• Incorporate air quality, alongside other environmental targets, into supply chain policies 

• Embed air quality into corporate responsibility and environment policies  

• Launch campaigns internally to promote walking and cycling using air quality as a core 
driver for change 

• Ask drivers to switch off their engines when dropping children off at school in the interest 
of health 

• Engage children in the subject through Eco-Schools projects and creative monitoring 
methods  

• Reduce the number of vehicles delivering to the office  

• Share services with neighbours and organisations on different floors for business basics (eg: 
stationery and toiletries)  

• Demand a lower emission vehicle that delivers your goods and services  

• Ask drivers to refrain from idling their vehicle engines when visiting your site 

• Reduce gas consumption and install ultra-low NOx boilers when fitting new or upgrading 
equipment  

• Assess the energy needs of the building to improve efficiency and reduce gas usage  

• Install ultra-low NOx boilers or at least a leaner burner 

• Parent / public information packs that should include details on minimising air pollution 
impacts locally to the school 

 

• Institute of Air Quality Management: http://iaqm.co.uk/  

• Air Quality information in Wales: http://www.welshairquality.co.uk/  

• British Lung Foundation: https://www.blf.org.uk/?gclid=CKPC__W45dMCFcK87QodVjUKuw  

• Public Health Wales – Air Pollution: http://www.wales.nhs.uk/sitesplus/888/page/81974  

• World Health Organisation – Air Pollution: http://www.who.int/topics/air_pollution/en/  

• UK Government Air Strategy: https://www.gov.uk/government/publications/the-air-quality-
strategy-for-england-scotland-wales-and-northern-ireland-volume-1  

• Breathe Life 2030 Campaign: http://breathelife2030.org/  

• Welsh Government- Air quality and pollution prevention: New Guidance 2017 

• http://gov.wales/topics/environmentcountryside/epq/airqualitypollution/airquality/guidanc
e/policy-guidance/?lang=en  

  

http://iaqm.co.uk/
http://www.welshairquality.co.uk/
https://www.blf.org.uk/?gclid=CKPC__W45dMCFcK87QodVjUKuw
http://www.wales.nhs.uk/sitesplus/888/page/81974
http://www.who.int/topics/air_pollution/en/
https://www.gov.uk/government/publications/the-air-quality-strategy-for-england-scotland-wales-and-northern-ireland-volume-1
https://www.gov.uk/government/publications/the-air-quality-strategy-for-england-scotland-wales-and-northern-ireland-volume-1
http://breathelife2030.org/
http://gov.wales/topics/environmentcountryside/epq/airqualitypollution/airquality/guidance/policy-guidance/?lang=en
http://gov.wales/topics/environmentcountryside/epq/airqualitypollution/airquality/guidance/policy-guidance/?lang=en
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There is no ‘one size fits all’ model for behavioural change and it is often difficult to replicate 
effective measures from elsewhere. However, there are many lessons which can be taken from 
previous research. Below, we have tried to set out an example of how current research could be 
considered in the policy context for actions on air pollution. Using data from other studies on air 
quality behaviour change adoption, perceptions and changes in transport use and applying some of 
the theories which have been described here, we consider what a behaviour change programme for 
air pollution would need to consider.  

This is not comprehensive guidance and should only viewed as an example of the application of the 
theories of behaviour change and highlights just some of the social and individual factors that policy 
makers may want to consider.  

Considerations for behaviour change relating to air pollution  

The Canadian Government’s Public Health Initiative ‘Air Quality Health Index’§ (AQHI) which aimed 
to protect the public's health from exposure to air pollution, was reviewed by a consortium of 
researchers from Canada and South Africa. The aim of this research was to identify and explain 
factors influencing AQHI adoption at the individual level and to establish intervention strategies.41  

Some of the key findings from the research have been replicated in other, smaller studies of this 
kind. They include:  

• Increasing AQHI knowledge is critical for AQHI adoption to occur.  

• Perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to 
action, and self-efficacy need to be considered with respect to AQHI adoption.  

• Reasons for not checking and following health messages varied between lower and higher 
SES (Socio- Economic Status) groups. Moreover, self-efficacy was apparent as a reason for 
not checking and following AQHI health messages. 

• Demographics (gender, age, education, and area of residence), knowledge/understanding, 
and individual perceptions (neighbourhood air effects on health) were significant predictors 
of AQHI awareness, checking, following health messages, and adoption. 

• The findings suggest that intervention strategies must account for gender differences in 
awareness and following health messages. This study's findings are consistent with a US 
study on the Air Quality Index (AQI) and awareness which found that women were less likely 
to be aware than men.  

• Although females were less aware of the AQHI than males, they were more likely than males 
to follow AQHI health messages. Researchers who examined sun protective behaviour also 
found that females were more likely to engage in the health protective behaviour than 
males.  

• In addition, intervention strategies must focus on increasing knowledge/understanding of 
AQHI. Therefore, intervention strategies must clearly define the at-risk populations such that 
they are able to self-identify and understand that they are considered at risk 

 
§ This is different to their ‘Air Quality Index’, which is a monitoring and information tool only.  
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• Furthermore, interventions strategies must account for variations in environmental risk 
perceptions found in lower and higher SES areas of the city. This is consistent with other 
studies that found sensory cues prevail over AQI  

This learning (amongst other available data sets) could form a reasonable basis for designing a 
behavioural change approach in relation to air pollution and subsequent behavioural interventions 
(in the context of health-related messages) for Wales.  

For example, using the above data, could mean:  

• A programme aimed at increased knowledge and understanding  

• Messages and interventions tailored differently for different socio-economic areas  

• Targeting of messages in women’s magazines or messages aimed at the ‘school run’ 

• Community ‘champions’ or activists to support the dissemination of information in particular 
demographics. (We know that the advice of ‘lay’ people in the health sector are often better 
received than professionals) 

Much of the literature around air quality and behaviour change has been concerned with the study 
of transport use. A report for SEWEB (Scotland’s Environment Web) presents an extensive review of 
behaviour change information in the context of air quality interventions (focusing on transport use). 
Key findings from this conclude: 42 

• Rejection of proposals for congestion charging are linked to uncertainties over the impacts 
of the charge as well as a lack of information to those who will be affected  

• Increasing road charges is likely to reduce car use and increase public transport use  

• Preferential taxes for lower emission cars results in increased sales and a potential reduction 
in air pollution  

• In some locations, the use of travel plans with individualised information and the request to 
make a behavioural plan is found to increase public transport use 

• The presence of crossing areas increases the likelihood of primary school age boys walking 
to school and feelings of safety and security increased the likelihood of girls walking to 
school  

• The need to provide information that is relevant and targeted with regard to environmental 
knowledge may have an impact on behaviour 

• Aspects of urban design such as pedestrian and cycle paths that are well connected reduces 
dependency on private car use 

• Those reporting less traffic noise reported actively travelling more frequently 

Taking this into account, behaviour change programme around air pollution could also include some 
of the following interventions in regard to transport use:  

 

• Consideration of urban infrastructure and networks with a special analysis of main school 
routes and identification of any lack of street crossings or consideration of street crossing 
supervisors (‘lollipop’ men/ women) in certain areas 

• Analysis of people’s routes to work or school to identify barriers at a community level  

• Business incentives for home working, remote working (e.g. Indycube model) or public 
transport use (this may need to be incentivised through government policy and concerted 
business engagement) 

• Pilots of individualised travel plans in a problem area  

• Environmental messaging may have an impact  

• Charging traffic is likely to lead to reduced traffic use although infrastructure and 
communication still remain key factors  
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• Financial levies are always better received when the revenues raised is not going to 
government as it is then perceived as an additional tax. Perceptions of the SUCB charge for 
example, were more positive when people were told the money was going to charity.  

 

A community based approach could be designed in certain areas to address specific behaviours such 
as idling cars in traffic or outside schools. Over a two-week period, 50 volunteers from the behaviour 
change charity Global Action Programme, directly approached idling drivers in London to inform and 
spread the word about the dangers of air pollution and the effect of idling on pollution levels. 
Drivers were asked to switch off their engines and rewarded with a thank you air freshener to hang 
in their vehicle to remind them of the no idling behaviour. Although it was impossible to review the 
campaign in terms of longitudinal behaviour change or reduction in emissions, it embodied some of 
the key principles of a simple message, delivered face to face, a quick reward and long-term prompt.  

A series of actions could also be developed into a ‘pledge’ which could be taken up by individuals or 
even town councils and businesses.  

 

Jemma Bere – Policy and Research Manager, Keep Wales Tidy 

leq@keepwalestidy.cymru 
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