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This research briefing provides an overview of air quality and public health in Wales.
It explains the main sources of air pollution, including transport, domestic burning,
industry, electricity production and agriculture, and outlines how pollutants are
monitored and regulated. It also summarises the development of air quality law and
policy in Wales, including the Environment (Air Quality and Soundscapes) (Wales) Act
2024 and the introduction of new targets for fine particulate matter.

The briefing also examines the health effects of air pollution, highlighting evidence
that the burden of poor air quality is equivalent to around 1,000 to 1,400 deaths

each year in Wales, and is linked to respiratory, cardiovascular and other long-term
conditions. It reviews recent trends in major pollutants, showing that many emissions
have fallen over time, while noting continuing challenges such as ozone, inequalities in
exposure, and the need to balance environmental improvement with wider economic
and social considerations.
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Introduction

Poor air quality significantly impacts public health. Air pollution originates from
a variety of everyday activities, including industrial processes, domestic burning
of wood and coal, combustion engine vehicles, and agricultural practices.

between 1000 and 1400 deaths per year in Wales. Air pollution can contribute to
diseases that place pressure on the Welsh NHS, particularly cardiovascular,
respiratory and neurological conditions.

Legislative and policy action across the UK has aimed to lower the production of
pollution, and people’s exposure to pollution on multiple timescales. Wales now
has full legislative competence for air quality. Most recently, the Senedd passed
provides a framework for setting national targets for overall air quality
improvement.

This research brief addresses the causes and health impacts of air pollution. It
reflects on legislative and policy action to improve air quality over the past three
decades, investigates the health impacts and broader societal consequences of
air pollution, and explores long-term changes in a variety of major pollutants.



https://phw.nhs.wales/app/uploads/sites/2/2026/04/Air-pollution-fact-sheet-Feb-2020.pdf
https://www.legislation.gov.uk/asc/2024/2/contents
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Background

What is air pollution?

when setting domestic air quality targets.

A range of Welsh Government actions have aimed to reduce air pollution,

How is air pollution formed?

Pollution can arise from both human activities and natural processes.

While natural events such as volcanic eruptions, wildfires, and dust storms
release significant amounts of particulate matter into the atmosphere, human
pollution sources are often more sustained and concentrated. Major pollution
sources include transport, industrial processes, and energy production.



https://www.who.int/health-topics/air-pollution#tab=tab_1
https://cyfoethnaturiolcymru.gov.uk/evidence-and-data/research-and-reports/state-of-natural-resources-report-2025/air/?lang=en
https://cyfoethnaturiolcymru.gov.uk/evidence-and-data/research-and-reports/state-of-natural-resources-report-2025/air/?lang=en
https://www.who.int/news/item/04-04-2022-billions-of-people-still-breathe-unhealthy-air-new-who-data
https://www.who.int/news-room/questions-and-answers/item/who-global-air-quality-guidelines
https://www.who.int/news-room/questions-and-answers/item/who-global-air-quality-guidelines
https://www.legislation.gov.uk/wsi/2000/1940/contents/made
https://www.gov.wales/fine-particulate-matter-air-quality-targets
https://research.senedd.wales/research-articles/cars-cows-and-coal-welsh-emissions-from-1990-to-2023/
https://research.senedd.wales/research-articles/cars-cows-and-coal-welsh-emissions-from-1990-to-2023/
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Figure 1: Natural and man-made sources of pollution:
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Some sources of pollution occur naturally, and are not significantly impacted by
human activity.

atmosphere, impacting air quality on regional scales. Wildfires are more likely to
occur during prolonged dry periods. Although wildfires do occur naturally, their

change.

Volcanic eruptions emit sulphur dioxide, ash, and gases that can temporarily

play a seasonally-important role in shaping local air quality.



https://www.bbc.co.uk/future/article/20200821-how-wildfire-pollution-may-be-harming-your-health
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://link.springer.com/article/10.1007/s00445-021-01513-9
https://www.ceh.ac.uk/press/atmospheric-sulphur-dioxide-levels-hit-historic-high-scotland-following-icelandic-volcanic
https://www.airquality.gov.wales/education/air-your-view/sources-pollution
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Natural events are typically episodic, but their intensity and unpredictability can
make them significant contributors during specific periods.

Human-induced air pollution

Human activity has had a significant effect on pollution and has had negative

Monitoring air quality

Active air quality monitoring has taken place in the UK since 1961, following the
first Clean Air Act in 1956.

Monitoring sites often measure different types of pollutants, depending on why
the site was initially established. For example, some roadside monitoring

annual air quality reviews assessing current and future local air quality.

What pollutants are monitored?
The main monitored air pollutants are:

e Nitrogen oxides (NOy), including Nitrogen Dioxide (NO,) and Nitric oxide
(NO)

10


https://www.who.int/publications/i/item/B09460
https://journals.openedition.org/factsreports/7767
https://www.sciencedirect.com/science/article/abs/pii/S095965262203832X
https://www.bmj.com/content/392/bmj.s360
https://www.bmj.com/content/392/bmj.s360
https://link.springer.com/article/10.1007/s11270-025-08765-7
https://businesswales.gov.wales/farmingconnect/improving-air-quality
https://www.legislation.gov.uk/ukpga/Eliz2/4-5/52/enacted
https://www.airquality.gov.wales/air-pollution/monitoring-site-summary
https://www.gov.wales/50mph-speed-limits-reduce-pollution
https://www.airquality.gov.wales/air-pollution/closed-monitoring-sites
https://www.airquality.gov.wales/air-pollution/closed-monitoring-sites
https://www.airquality.gov.wales/index.php
https://www.airquality.gov.wales/index.php
https://www.gov.wales/written-statement-environment-air-quality-and-soundscapes-wales-act-2024-local-authority-guidance
https://uk-air.defra.gov.uk/networks/network-info?view=UUNN
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Cobalt (Co), Copper (Cu), Iron (Fe), Manganese (Mn), Nickel (Ni), Lead (Pb),
Selenium (Se), Vanadium (V), Zinc (Zn), Aluminium (Al), Barium (Ba),
Beryllium (Be), Caesium (Cs), Mercury (Hg), Lithium (Li), Molybdenum
(Mo), Rubidium (Rb), Antimony (Sb), Tin (Sn), Strontium (Sr), Titanium (Ti),
Uranium (U), and Tungsten (W).

Although these pollutants are now monitored, some currently have no legal
limit in UK or Welsh law - this is discussed in greater detail in the next chapter.
Other pollutants, such as ultrafine particulate matter (PMos), are not widely

M


https://uk-air.defra.gov.uk/networks/network-info?view=aurn
https://uk-air.defra.gov.uk/networks/network-info?view=particle
https://uk-air.defra.gov.uk/networks/network-info?view=particle
https://uk-air.defra.gov.uk/networks/network-info?view=aurn
https://uk-air.defra.gov.uk/networks/network-info?view=smsites
https://uk-air.defra.gov.uk/networks/network-info?view=aurn
https://uk-air.defra.gov.uk/networks/network-info?view=ukbsn
https://uk-air.defra.gov.uk/networks/network-info?view=nahc
https://uk-air.defra.gov.uk/networks/network-info?view=pah
https://uk-air.defra.gov.uk/networks/network-info?view=metals
https://uk-air.defra.gov.uk/networks/network-info?view=ukeap
https://www.nature.com/articles/s12276-020-0403-3
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Health effects of air pollution

risk to health, with the burden of poor air quality equivalent to approximately
1,000 to 1,400 deaths in Wales each year.

Pollutants such as fine particulate matter (PM..s5), nitrogen dioxide (NO,), and
ozone are linked to short and long term health effects. Impacts can be
substantial, ranging from respiratory and cardiovascular diseases to adverse
pregnancy outcomes. Pollution adversely affects people with pre-existing
conditions, and in some instances can cause death.

While illness related to air pollution is substantial, it is also unevenly distributed,

human health, and highlights the populations most affected, health outcomes,
and wider societal costs.

What pollutants impact public health?

Atmospheric particles that impact human health can be described as
pollutants. Health effects vary based on the pollutant. The table below lists
pollutants, major sources, and potential risks to human health.

Table 1: Pollutants affecting human health and their sources

Pollutant Main emission Health risks
sources
Particulate Coarse | Industrial processes, | Respiratory
matter (PMyo) road transport, conditions;
domestic cardiovascular
combustion, diseases; cancer.
industrial
combustion
Fine Road transport, Respiratory and
(PM2s) domestic cardiovascular
combustion, diseases;
industrial processes, | neurological
disorders; cancer.
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https://phw.nhs.wales/app/uploads/sites/2/2026/04/Air-pollution-fact-sheet-Feb-2020.pdf
https://www.gov.uk/government/publications/understanding-and-addressing-inequalities-in-air-quality/understanding-and-addressing-inequalities-in-air-quality-summary
https://www.gov.uk/government/publications/understanding-and-addressing-inequalities-in-air-quality/understanding-and-addressing-inequalities-in-air-quality-summary
https://naei.energysecurity.gov.uk/air-pollutants/PM10
https://naei.energysecurity.gov.uk/air-pollutants/PM10
https://naei.energysecurity.gov.uk/air-pollutants/PM10
https://naei.energysecurity.gov.uk/air-pollutants/PM10
https://naei.energysecurity.gov.uk/air-pollutants/PM10
https://naei.energysecurity.gov.uk/air-pollutants/PM10
https://uk-air.defra.gov.uk/assets/documents/reports/aqeg/ch3.pdf
https://uk-air.defra.gov.uk/assets/documents/reports/aqeg/ch3.pdf
https://uk-air.defra.gov.uk/assets/documents/reports/aqeg/ch3.pdf
https://uk-air.defra.gov.uk/assets/documents/reports/aqeg/ch3.pdf
https://naei.energysecurity.gov.uk/air-pollutants/PM2.5
https://naei.energysecurity.gov.uk/air-pollutants/PM2.5
https://naei.energysecurity.gov.uk/air-pollutants/PM2.5
https://naei.energysecurity.gov.uk/air-pollutants/PM2.5
https://www.sciencedirect.com/science/article/pii/S2666765724001212
https://www.sciencedirect.com/science/article/pii/S2666765724001212
https://www.sciencedirect.com/science/article/pii/S2666765724001212
https://www.sciencedirect.com/science/article/pii/S2666765724001212
https://www.sciencedirect.com/science/article/pii/S2666765724001212
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industrial
combustion
Ultrafine | Domestic Metal fume fever;
(PMao.) combustion; road cardiovascular
transport; industrial | disease; diabetes;
combustion; cancer;
industrial processes. | neurological
disorders; low
birthweight.
Heavy metals Industrial Cardiovascular
combustion and diseases,
manufacturing, neurological
mining, transport. disorders, renal

Nitrogen dioxide (NO) Industrial Respiratory
combustion; road infections; lung
transport; power function; asthma;
stations. lung & heart

conditions.

Ozone (Os) Reactions between Respiratory and
other pollutants in cardiovascular
sunlight, such as conditions.

nitrogen oxides and
volatile organic

compounds.

Sulphur dioxide (SO.) Energy industries; Irritation,
manufacturing respiratory
industries; domestic | conditions; reduced
combustion. lung function.

Ammonia (NHs) Agriculture Minimal direct risks,

but ammonia reacts
to produce
particulate matter.

Carbon monoxide (CO) Heating systems (e.g. | Headaches; nausea;
gas boilers); neuropsychological

13



https://naei.energysecurity.gov.uk/air-pollutants/PM2.5
https://naei.energysecurity.gov.uk/air-pollutants/PM2.5
https://naei.energysecurity.gov.uk/node/6609
https://naei.energysecurity.gov.uk/node/6609
https://naei.energysecurity.gov.uk/node/6609
https://naei.energysecurity.gov.uk/node/6609
https://naei.energysecurity.gov.uk/node/6609
https://www.nature.com/articles/s12276-020-0403-3
https://www.nature.com/articles/s12276-020-0403-3
https://www.nature.com/articles/s12276-020-0403-3
https://www.nature.com/articles/s12276-020-0403-3
https://www.nature.com/articles/s12276-020-0403-3
https://www.nature.com/articles/s12276-020-0403-3
https://www.nature.com/articles/s12276-020-0403-3
https://pmc.ncbi.nlm.nih.gov/articles/PMC11742009/#Sec88
https://naei.energysecurity.gov.uk/air-pollutants
https://naei.energysecurity.gov.uk/air-pollutants
https://naei.energysecurity.gov.uk/air-pollutants
https://naei.energysecurity.gov.uk/air-pollutants
https://pmc.ncbi.nlm.nih.gov/articles/PMC11742009/#Sec88
https://pmc.ncbi.nlm.nih.gov/articles/PMC11742009/#Sec88
https://pmc.ncbi.nlm.nih.gov/articles/PMC11742009/#Sec88
https://pmc.ncbi.nlm.nih.gov/articles/PMC11742009/#Sec88
https://pmc.ncbi.nlm.nih.gov/articles/PMC11742009/#Sec88
https://pmc.ncbi.nlm.nih.gov/articles/PMC11742009/#Sec88
https://pmc.ncbi.nlm.nih.gov/articles/PMC11742009/#Sec88
https://naei.energysecurity.gov.uk/air-pollutants/nitrogen-oxides
https://naei.energysecurity.gov.uk/air-pollutants/nitrogen-oxides
https://naei.energysecurity.gov.uk/air-pollutants/nitrogen-oxides
https://naei.energysecurity.gov.uk/air-pollutants/nitrogen-oxides
https://www.gov.uk/government/publications/nitrogen-dioxide-health-effects-of-exposure
https://www.gov.uk/government/publications/nitrogen-dioxide-health-effects-of-exposure
https://www.gov.uk/government/publications/nitrogen-dioxide-health-effects-of-exposure
https://www.gov.uk/government/publications/nitrogen-dioxide-health-effects-of-exposure
https://www.gov.uk/government/publications/nitrogen-dioxide-health-effects-of-exposure
https://climate-adapt.eea.europa.eu/en/observatory/topics/health-impacts/ground-level-ozone?activeTab=bd8d35e0-10ff-4ebf-ba98-c093c9f21651
https://climate-adapt.eea.europa.eu/en/observatory/topics/health-impacts/ground-level-ozone?activeTab=bd8d35e0-10ff-4ebf-ba98-c093c9f21651
https://climate-adapt.eea.europa.eu/en/observatory/topics/health-impacts/ground-level-ozone?activeTab=bd8d35e0-10ff-4ebf-ba98-c093c9f21651
https://naei.energysecurity.gov.uk/node/54
https://naei.energysecurity.gov.uk/node/54
https://naei.energysecurity.gov.uk/node/54
https://naei.energysecurity.gov.uk/node/54
https://www.gov.uk/government/publications/sulphur-dioxide-properties-and-incident-management/sulphur-dioxide-general-information
https://www.gov.uk/government/publications/sulphur-dioxide-properties-and-incident-management/sulphur-dioxide-general-information
https://www.gov.uk/government/publications/sulphur-dioxide-properties-and-incident-management/sulphur-dioxide-general-information
https://www.gov.uk/government/publications/sulphur-dioxide-properties-and-incident-management/sulphur-dioxide-general-information
https://naei.energysecurity.gov.uk/air-pollutants/ammonia
https://naei.energysecurity.gov.uk/air-pollutants/carbon-monoxide
https://naei.energysecurity.gov.uk/air-pollutants/carbon-monoxide
https://www.gov.uk/government/publications/carbon-monoxide-properties-incident-management-and-toxicology/carbon-monoxide-toxicological-overview
https://www.gov.uk/government/publications/carbon-monoxide-properties-incident-management-and-toxicology/carbon-monoxide-toxicological-overview
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Different air pollutants affect various regions of the body in multiple ways.
When inhaled, pollution can impact the lungs. Some pollutants can penetrate
deeper into biological barriers and affect organs throughout the body, resulting
in wider health effects.

Our understanding of the health impacts of pollutants is variable. The health

the blood stream, affecting all organs of the body.

Health outcomes of air pollution exposure

The health outcomes related to air pollution can be minimal or extremely
severe depending on the duration of exposure and pollutant itself.

What are the long and short term health impacts?

The graphic shows the areas of the body impacted by pollution in the short and
long term, it also shows which people are at the highest risk.
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https://naei.energysecurity.gov.uk/air-pollutants/carbon-monoxide
https://naei.energysecurity.gov.uk/air-pollutants/carbon-monoxide
https://www.gov.uk/government/publications/carbon-monoxide-properties-incident-management-and-toxicology/carbon-monoxide-toxicological-overview
https://www.gov.uk/government/publications/carbon-monoxide-properties-incident-management-and-toxicology/carbon-monoxide-toxicological-overview
https://www.gov.uk/government/publications/carbon-monoxide-properties-incident-management-and-toxicology/carbon-monoxide-toxicological-overview
https://www.who.int/teams/environment-climate-change-and-health/air-quality-and-health/health-impacts/types-of-pollutants
https://www.sciencedirect.com/science/article/pii/S2666765724001212
https://www.sciencedirect.com/science/article/pii/S2666765724001212
https://www.gov.wales/fine-particulate-matter-air-quality-targets
https://www.nature.com/articles/s12276-020-0403-3
https://www.nature.com/articles/s12276-020-0403-3
https://www.nature.com/articles/s12276-020-0403-3
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Figure 2: Health effects of air pollution and groups at higher risk
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The long term impacts can be more severe and serious, and have the potential
to cause conditions that lead to mortality or life-altering conditions.

Who is most affected?

Although the burden of air pollution has decreased over time in Wales, those

can bind to natural particles, increasing their potency and lowering the
threshold for allergic reactions.

Societal impacts of pollution-related morbidity

Air pollution impacts beyond the level of individual health. There are economic

pollution may lower the cost of responding to air pollution by reducing the
number of people affected and the severity of effects.

NHS burden of air pollution

The Royal College of Physicians estimates the direct cost of air pollution on

16


https://publichealthnetwork.cymru/topic/environment/natural-environment/air-quality/
https://www.gov.uk/government/publications/health-effects-of-air-pollution/health-advice-for-the-daily-air-quality-index-daqi
https://www.sciencedirect.com/science/article/abs/pii/S0161813X23000475
https://www.sciencedirect.com/special-issue/105FJT1W99B
https://www.sciencedirect.com/special-issue/105FJT1W99B
https://www.gov.uk/government/publications/health-matters-air-pollution/health-matters-air-pollution?ref=pmp-magazine
https://www.sciencedirect.com/science/article/abs/pii/S0012369223057070
https://www.sciencedirect.com/science/article/pii/S2950433325003465
https://www.sciencedirect.com/science/article/pii/S2950433325003465
https://www.nature.com/articles/s44360-026-00124-y
https://academic.oup.com/jpubhealth/article/45/2/432/6672910
https://academic.oup.com/jpubhealth/article/45/2/432/6672910
https://www.gov.uk/government/publications/health-matters-air-pollution/health-matters-air-pollution
https://www.gov.uk/government/publications/health-matters-air-pollution/health-matters-air-pollution
https://www.gov.uk/guidance/air-pollution-and-airborne-allergens
https://phw.nhs.wales/resources/working-together-to-reduce-outdoor-air-pollution-risks-and-inequalities/
https://www.rcp.ac.uk/news-and-media/news-and-opinion/air-pollution-linked-to-30-000-uk-deaths-in-2025-and-costs-the-economy-and-nhs-billions-warns-royal-college-of-physicians/
https://phwwhocc.co.uk/resources/making-a-difference-reducing-health-risks-associated-with-road-traffic-pollution-in-wales/
https://phwwhocc.co.uk/resources/making-a-difference-reducing-health-risks-associated-with-road-traffic-pollution-in-wales/
https://www.ons.gov.uk/economy/grossdomesticproductgdp/bulletins/regionaleconomicactivitybygrossdomesticproductuk/1998to2023
https://www.ons.gov.uk/economy/grossdomesticproductgdp/bulletins/regionaleconomicactivitybygrossdomesticproductuk/1998to2023
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Table 2: Conditions associated with air pollution or increasing
vulnerability to its effects

Condition related to or impacted Number of people in Wales (year of
by air pollution assessment)

Heart Conditions >400,000 (2026)

Asthma 237,400 (2023/24)

COPD 75,600 (2023/24)

Dementia 44,000 (2025)

Pregnancy 24,600 (2024)

Lung.Cancer 2,600 (2019)

Not all instances of a disease can be directly attributed to air pollution. However,
understanding the prevalence of a condition can help to estimate the number
of people who may be impacted. Many long-term health conditions associated

meaning those most affected by pollution often face multiple, compounding
risks.

For some conditions, statistics exist to quantify the number of deaths
associated with air pollution. These are addressed below.

pollutants can build up in the lungs and cause damage to the DNA, causing
cancer. According to the Global Initiative for Chronic Obstructive Lung Disease,



https://www.bhf.org.uk/what-we-do/in-your-area/wales/campaigning-and-influencing/cardiovascular-disease-factsheets-for-wales-health-boards
https://phw.nhs.wales/reports/respiratory-disease-prevalence-trends-risk-factors-and-10-year-projections/
https://phw.nhs.wales/reports/respiratory-disease-prevalence-trends-risk-factors-and-10-year-projections/
https://stats.gov.wales/en-GB/f2f8f44b-9b22-49aa-865e-38c8fe3e4377/filtered/rf0ae8hvap6t?page_size=100
https://www.gov.wales/maternity-and-birth-statistics-2024-html
https://phw.nhs.wales/services-and-teams/observatory/data-and-analysis/cancer-in-wales-trends-and-projections/#_Toc204249933
https://www.gov.uk/government/publications/health-matters-air-pollution/health-matters-air-pollution
https://phw.nhs.wales/app/uploads/sites/2/2026/04/Air-pollution-fact-sheet-Feb-2020.pdf
https://phw.nhs.wales/app/uploads/sites/2/2026/04/Air-pollution-fact-sheet-Feb-2020.pdf
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increased risk of developing dementia - the risk was 7% higher for people living
within 50 meters of the road, and decreased the further away someone lived.

Pregnant women can be affected by air pollution in the same way as other
people, but risks may be compounded due to the strain pregnancy has on the

research is needed to better understand the impact of air pollution on
pregnancy.

Given the documented developmental impacts on unborn babies and young
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Legal framework

Wales's air quality framework has evolved through legislation and policy at

ability to legislate across any area except those explicitly reserved to the UK. As
air quality is not a reserved area, the Senedd now has full legislative
competence for its management.

A timeline of major developments in Welsh air quality legislation and policy is
shown below. Policy approaches to improving air quality are discussed in the
next chapter of this briefing.

Figure 3: Major developments on air quality policy and legislation:

Timeline of air quality legislation and policy

Air Quality
(Amendment) (Wales)
Regulations

Air Quality (Wales)

Clean Air Act Environment Act .
Regulations

The Air Quality
Standards (Wales)
Regulations

Environment (Wales) Well-being of Future
Act Generations (Wales) Act

Environment
(Air Quality and
Soundscapes) (Wales)
Act

Air Quality Targets (Fine
Particulate Matter)
(Wales) Regulations

Tackling roadside Clean Air Plan for Wales:
nitrogen dioxide Healthy Air, Healthy
concentrations in Wales Wales

Source: Senedd Research
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Air Quality and Public Health: Research Briefing

Environment Act 1995

quality objectives are not being met. Local authorities must develop action
plans for any designated AQMAs. As of June 2026, half (11 out of 22) Welsh local

of Flintshire, Newport, Swansea, and Wrexham.

Wales Air Quality Regulations 2000 and 2002

Europe.

Well-being of Future Generations (Wales) Act 2015

Sustainable development means ensuring actions to meet the needs of the
present do not compromise the ability of future generations to meet their own

level of nitrogen dioxide (NO-) in ambient air. Thisindicator relates to four of the
WFG Act's well-being goals: a prosperous Wales; a resilient Wales; a healthier
Wales, and; a globally responsible Wales. Following the passing of the WFG Act,
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Environment (Wales) Act 2016

A broad ‘sustainability of natural resources’ framework was introduced by the

Environment (Air Quality and Soundscapes) (Wales) Act 2024

Welsh primary legislation directly related to air quality was introduced for the

various powers including to set new national targets through regulations, and
enhanced public-health duties related to air quality, such as:

. a duty to introduce air quality targets for fine particulate matter

. a duty to engage and inform the public of the danger of air pollution;
and

. powers to set long-term targets relating to a range of other pollutants.

PM, ground level ozone, nitrogen dioxide, carbon monoxide, or sulphur
dioxide.

set targets for reducing PMs levels and population exposure.
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Current legal limits for pollutants

The table below details the Welsh Government’s national air quality objectives,

Table 3: Current guidelines for pollutants

Pollutant Limit Period
Benzene 16.25 pg/m3 Running annual mean
5 pug/m? Annual mean
1,3-butadiene 225 ug/m?3 Annual mean
Carbon monoxide 10 mg/m? Maximum daily running
8-hour mean
Lead 0.25 pg/m3 Annual mean

Nitrogen dioxide

200 pg/m?3 no more than 18
times a year

40 ug/m?

1-hour mean

Annual mean

Coarse particulate
matter (PM)

50 pg/m? no more than 35
times a year

40 pg/m?3

24-hour mean

Annual mean

25 ug/m3

Annual mean

Sulphur dioxide

266 ug/m?3 no more than 35
times a year

350 pug/m3 no more than 24
times a year

125 ug/m3 no more than 3
times a year

15-minute mean

T-hour mean

24-hour mean

mean PM,s to be no greater than 10 ug/m?by 31 December

2035
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Source: Welsh Government

Alignment and divergence of air quality matters

A variety of bodies are involved in developing and implementing legal air
quality limits in Wales.

The World Health Organisation (WHOQ) is a United Nations agency that

The Senedd now has full legislative competence for air quality issues, although
some UK legislation pre-dating devolution remains relevant (particularly the

measures no longer apply to Wales.

There is therefore potential for divergence between Welsh, UK, European, and
WHO air quality targets. Fine particulate matter (PM.s) provides an illustration

by 2040.
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Policy approaches

sulphur dioxide — this was the world'’s first coordinated national air pollution
network, with 1200 sites across the UK.

This chapter discusses devolved policy developments that impact the
management of air pollution in Wales.

Clean Air Plan for Wales 2020

was the then-Welsh Government's overarching plan to address air pollution
through regulatory, financial and behavioural interventions across multiple
sectors. The Welsh Government committed to 56 short, medium, and long-term
actions across the four themes of ‘People’, ‘Environment’, ‘Prosperity’ and
described 41 actions (71%) as ‘complete’ or ‘on track’, 13 actions (23%) as ‘delayed’,
and 2 actions (4%) as ‘policy change’.

Domestic burning

around 12% of Welsh households sometimes burn solid fuels such as wood and
coal for heating. 9% of Welsh respondents said indoor burning was used for all
or home of their home heating needs, while 85% said they used it some ‘some’
of their heating. Domestic burning is one of the most significant contributors to

range of actions to reduce air pollution from domestic burning, including:
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. prohibiting the sale of wet wood and traditional/bituminous house
coal from 2023, subject to consultation;

. ensuring that only the ‘most efficient appliances’ could be purchased
from 2022;

. requiring annual maintenance of burning appliances, subject to
review; and

. working with industry and other governments to develop test
standards for solid fuels entering the market by 2024.

maintenance of burners and that the other three commitments had been
delayed. In the update, it committed ‘to restrict the most polluting forms of
domestic solid fuels throughout Wales and these regulations are expected to
be in force by autumn 2025'. However, in February 2026 the then-Cabinet
these regulations would no longer be introduced because of the risk of
increased costs to consumers, and a need for stronger evidence.

committed to raising awareness of how domestic burning impacts health,
saying:

communications campaign to inform the public about the
impacts of domestic burning on health, the environment and
the wider community. Our focus will be on sharing clear,
evidence-based information to help people make informed
choices.

Electricity production and ‘net zero’

common greenhouse gases, such as carbon dioxide, have limited direct impact
on human health through inhalation, reducing greenhouse gas emissions can
have a co-benefit of reducing air pollution.
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Fossil fuel power stations are among the largest single sources of air pollutants

energy, has no direct impact on air quality.

Agriculture

as well as actions to mitigation pollution and improve environmental outcomes.

The initial SFS (launched in 2026) includes actions which are part-targeted at
improving air quality, including:

artificial inputs, such as fertiliser, can be limited, reducing ammonia
emissions; and

small infrastructure and precision management equipment for soils
and manures.

Transport

Transport remains one of the most significant sources of harmful air pollutants,
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although total emissions fell by 62% between 2005 and 2023.

Road vehicles

by an environmental group for failing to bring nitrogen dioxide (NO.) levels on
major roads within European legal limits. The Welsh Government's plan

efficacy of these measures in improving roadside air quality.

Road vehicles produce most of the total air pollution released by the transport
sector. However, pollution-per-vehicle has improved over time, partly due to the
have required all new cars sold in the EU to meet increasingly strict per-
kilometre emissions limits for a range of pollutants, including nitrogen oxides,
introduced from November 2026, which will also apply to emissions from
braking (tyre and road surface wear) for the first time. Although the UK is no
longer a member of the EU, it adopted previous EU standards into domestic

The adoption of electric vehicles (EVs) is expected to reduce air pollution from
transport. Uptake of electric vehicles has accelerated in recent years. EVs and
hybrids have risen from only 7% of all new car registrations in 2018, to almost

diesel vehicles will remain in use for some time due to long vehicle lifespans.

Public transport

Improving public transport has the potential to help reduce air pollution
because the ‘modal shift’ of journeys from private cars to buses and trains can
cut overall vehicle emissions.

sustainable modes (public transport, walking, wheeling or cycling) by 2040.
However, public transport use remains similar to pre-pandemic levels. Total bus
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The Welsh Government and local authorities have a range of roles and
responsibilities related to public transport. Senedd Research has produced

active travel as a way of reducing or limiting air pollution, using guidance
produced by the Welsh Government.

Changes in travel behaviour have the potential to influence pollution levels. In

either fully or partly from home in early 2025.
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Air pollution trends in Wales

This chapter provides an overview of trends over time for major air pollutants in
Wales, as well as some localised case studies.

National trends in major pollutants

PM_,;s and PMyo

Nitrogen dioxide (NO.)

Nitrogen dioxide (NO;) concentrations have been decreasing over the past

fell by 39% between 1997 and 2024, from 30 pg/m?3*to 11.6 ug/m? (the legal
threshold is 40 pg/m?3).

annual mean of 33.8 ug/m?3in 2008 to a record low of 19.4 ug/m? in 2024, with
sharp declines after the mid-2010s.

Changes in roadside NO; are discussed further in the case study on 50 mph

Ozone (Os)

Ozone is a colourless and odourless gas. As a secondary pollutant, it is formed at
ground level by chemical reaction between primary pollutants (nitrogen oxides
and volatile organic compounds). The chemical reaction that forms ozone is
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https://www.airquality.gov.wales/maps-data/trends/long-running-sites
https://research.senedd.wales/research-articles/have-50-mph-speed-limits-improved-air-quality/
https://atmosphere.copernicus.eu/ozone-pollution-air-quality-hazard-summer
https://atmosphere.copernicus.eu/ozone-pollution-air-quality-hazard-summer
https://www.metoffice.gov.uk/research/climate/understanding-climate/uk-and-global-extreme-events-heatwaves
https://www.metoffice.gov.uk/research/climate/understanding-climate/uk-and-global-extreme-events-heatwaves
https://www.sciencedirect.com/science/article/pii/S2590332222002627
https://www.sciencedirect.com/science/article/pii/S2590332222002627
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its original source, presenting challenges for local policies alone to impact
ozone concentrations.

rural sites since the late 1980s. In central Cardiff, average ozone concentrations
almost doubled between 1993 and 2023. The Welsh Government attributes

These exceedances coincided with summer heatwaves.

Sulphur dioxide (SO.)

Case studies of air quality changes

Port Talbot steelworks

2024 and September 2025, SO; levels had fallen by 71% compared to the
previous five-year average. In the same period, PMy, had fallen by a third and

exceedance of 31 days per year in the previous five years.
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https://atmosphere.copernicus.eu/ozone-pollution-air-quality-hazard-summer
https://www.airquality.gov.wales/maps-data/trends/long-running-sites
https://www.gov.uk/government/statistics/air-quality-statistics/concentrations-of-ozone#trends-in-concentrations-of-o3-in-the-uk
https://www.airquality.gov.wales/sites/default/files/documents/2024-12/AQ-Wales_23-24_English_v5.pdf#page=10
https://www.airquality.gov.wales/maps-data/trends/long-running-sites#:~:text=sites%20in%20Wales-,Ozone,-Due%20to%20the
https://www.airquality.gov.wales/maps-data/trends/long-running-sites#:~:text=sites%20in%20Wales-,Ozone,-Due%20to%20the
https://www.sciencedirect.com/science/article/pii/S2352186422002784
https://www.airquality.gov.wales/sites/default/files/documents/2024-12/AQ-Wales_23-24_English_v5.pdf#page=7
https://www.legislation.gov.uk/wsi/2010/1433/schedule/3
https://www.bbc.co.uk/news/uk-wales-49193011
https://www.bbc.co.uk/news/uk-wales-49193011
https://cyfoethnaturiol.cymru/evidence-and-data/research-and-reports/state-of-natural-resources-report-2025/air/?lang=en
https://research.senedd.wales/research-articles/not-ideal-but-a-better-deal-for-steel/
https://research.senedd.wales/research-articles/one-year-on-how-has-the-blast-furnaces-closing-affected-port-talbot/
https://www.bbc.co.uk/news/articles/cjdr0zp273vo
https://www.bbc.co.uk/news/articles/cjdr0zp273vo
https://www.bbc.co.uk/news/articles/cjdr0zp273vo
https://www.who.int/publications/i/item/9789240034228/
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Long-term air quality data for the period after the blast furnace closure is not
yet available. However, 2024 data for heavy metal pollution suggests short-term
declines for many major pollutants. The graphs below show average

furnaces closed (January 2018 — August 2024) and immediately afterwards
(October — December 2024).

In the months immediately following the closure, the average airborne
concentrations of all pollutants was 53% lower than the previous six-year
average. Concentrations of cadmium, iron, manganese, vanadium all declined
by more than 80%. Concentrations of copper and chromium were higher than
the previous multi-year average, indicating major sources other than the blast

The comparisons presented here must be interpreted cautiously, as post-
closure data only spans three months and may therefore not be
representative of future trends.
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https://uk-air.defra.gov.uk/data/non-auto-data?uka_id=UKA00501&network=metals&s=View+Site
https://nora.nerc.ac.uk/id/eprint/532169/1/N532169CR.pdf
https://www.gov.uk/government/publications/chromium-general-information-incident-management-and-toxicology/chromium-toxicological-overview
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Figure 4: Average air concentrations of heavy metals in Port Talbot before
and after the blast furnace closure in September 2024.
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suggests existing EAFs are generally far less polluting than blast furnaces,
producing far less particulate matter, nitrogen oxides, sulphur dioxide, and
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https://uk-air.defra.gov.uk/data/site-data?f_site_id=PT4&view=last_hour
https://www.gov.uk/government/publications/lead-properties-incident-management-and-toxicology/lead-toxicological-overview
https://www.gov.uk/government/publications/arsenic-properties-incident-management-and-toxicology/arsenic-toxicological-overview
https://www.gov.uk/government/publications/cadmium-properties-incident-management-and-toxicology/cadmium-toxicological-overview
https://www.npt.gov.uk/council/newsroom/press-releases/article/?id=7920
https://www.npt.gov.uk/council/newsroom/press-releases/article/?id=7920
https://green-alliance.org.uk/wp-content/uploads/2024/10/Clearing-the-air.pdf
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carbon monoxide per tonne of steel produced. However, existing EAFs emit
more chromium and zinc per tonne of steel produced than blast furnaces.

50mph limits on trunk roads

In 2018 the then-Welsh Government reduced speed limits on five sections of

speed limits were introduced, but it is challenging to disentangle the specific
contribution of speed limits to this improvement, given other contributing
factors such as improved car efficiency and changing working patterns. These
issues are discussed in detail in a Senedd Research article.

Figure 5: Average annual roadside NO; trends at five 50 mph sites since
2018
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https://www.gov.wales/50mph-speed-limits-reduce-pollution
https://www.gov.wales/50mph-speed-limits-reduce-pollution
https://www.gov.wales/annual-data-no2-concentrations-motorway-and-trunk-road-2023-2024
https://research.senedd.wales/research-articles/have-50-mph-speed-limits-improved-air-quality/
https://www.gov.wales/annual-data-no2-concentrations-motorway-and-trunk-road-2023-2024
https://www.legislation.gov.uk/uksi/2010/1001/contents/made
https://www.legislation.gov.uk/uksi/2010/1001/contents/made
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Key sources and further reading

Legislation and policy
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https://law.gov.wales/environment-air-quality-and-soundscapes-wales-act-2024
https://www.gov.wales/fine-particulate-matter-air-quality-targets
https://www.gov.wales/promoting-awareness-air-pollution-wales-delivery-plan-2025-2028-html
https://www.gov.wales/promoting-awareness-air-pollution-wales-delivery-plan-2025-2028-html
https://www.gov.wales/clean-air-plan-wales-healthy-air-healthy-wales
https://www.gov.wales/50mph-speed-limits-reduce-pollution
https://www.gov.wales/smoke-control-areas
https://www.legislation.gov.uk/wsi/2010/1433/contents
https://www.legislation.gov.uk/wsi/2000/1940/contents
https://www.legislation.gov.uk/wsi/2002/3182/made
https://www.legislation.gov.uk/wsi/2002/3182/made
https://www.legislation.gov.uk/ukpga/1995/25/part/IV
https://www.legislation.gov.uk/ukpga/1993/11/contents
https://phw.nhs.wales/topic/environmental-public-health/air-quality/
https://publichealthnetwork.cymru/topic/environment/natural-environment/air-quality/
https://www.gov.uk/government/publications/health-matters-air-pollution/health-matters-air-pollution?ref=pmp-magazine
https://www.asthmaandlung.org.uk/wales
https://www.airquality.gov.wales/
https://naei.energysecurity.gov.uk/air-pollutants
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Department for Environment Food & Rural Affairs.
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https://cyfoethnaturiolcymru.gov.uk/evidence-and-data/research-and-reports/state-of-natural-resources-report-2025/air/?lang=en
https://uk-air.defra.gov.uk/local-authorities-dashboard/
https://uk-air.defra.gov.uk/aqma/



