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Health impacts of air pollution in the UK (annual)

Estimates of annual deaths attributable to air pollution in the UK

• 40,000 (RcP 2016) (PM2.5 and NO2)

• 55,000 (EEA, 2017) (PM2.5, NO2 and O3)

• 29,000 -43,000 [Mitsakou et al 2022 – UKHASA] [PM2.5 and NO2]

• 64,000 – Lelievel et al 2019 using new global air pollution impact 

analysis

• 99,000 from global estimates Vohri et al 2021



3,600 to 4,100 deaths 
estimated to be 

attributable to human-
made PM2.5 & NO2 in 

London, annually

Ella Kissi-Debrah – 1st

person in UK to have 
air pollution listed as a 

cause of death.

Photo Ella Roberta Family Foundation



Are the impacts of air pollution hiding in plain sight  in 

the everyday ailments that affect the lives of so many?

An extra 20% chance of multiple long-
term illnesses for those living with 
particle pollution that is worse than 
the 2040 England target.



“Within London’s LEZ, a smaller lung volume in children was associated with higher annual air pollutant exposures”
But better air – bigger children’s lungs.

(With all credit to Jim Gauderman et al for pioneering this type of study) 



We are now learning that air pollution can have 

life-long impacts



8th December 1952 - Guardian – Trinity Mirror

This winter marks the 70th anniversary of London’s Great Smog



Keep the home fires burning?

In 1950s 18 percent of UK coal was used to heat homes. This created 60 

percent of winter time particle pollution

Today the 8 percent of homes that used solid fuel emit more particle pollution 

than the exhausts from all the vehicles on our roads.

Solid fuels on open 
fires are the most 
polluting way to heat 
your home.



Kantar (2020) survey in 2018/2019
(~50 k homes)

27% of UK primary PM2.5 from solid fuel (3/4 is 
wood) nearly 2x that from transport exhausts (NAEI)

In London 17% primary PM2.5 from domestic wood 
burning (LAEI,2019)

Just 8% of UK homes burn wood indoors (3% in 
London, 27% in NI, 38% in rural homes*)

Only 4% wood burning homes rely on solid fuel for 
heating. Only 8% burnt wood for “necessity” 46% 
burnt for “tradition” or “aesthetics”

46% wood burners were in social grades AB

14% of homes burnt outdoors (mostly cooking)

Wood burning is not climate neutral over decades / ~ 
century

* What will be the impacts of rising energy prices –
gas, heating oil etc.?



What you burn and how you burn it matters

But stove owners burn nearly twice as long
as those with open fires – Kantar, 2020.



Impacts on indoor air pollution?



Mapping new types of air pollution hotspots

Anecdotal evidence from social media, complaints and our own measurements 
suggest that wood burning hotspots might exist



Mapping new types of air pollution hotspots
– pilot portable measurement studies for the London boroughs



Islington

Rule of thumb: (Fuller et al 2014)

Black carbon is about 10% of total 
ambient PM from wood burning.

⇒Max PM2,5 ~ 30 – 40 µg m-3



Islington - winter 2020

Incredibly challenging experiment given the difficulties of operating in “deep” lockdown.

Measurements of black carbon only.



Hotspots – are spikes transient and concentrations 

diffuse?

Need to investigate via multiple fixed measurement 
sites in an urban area or walking routes along  
straight line transect?



Transect walking winter 2022/23

This winter’s experiments for a group of 19 London 
Boroughs – work in progress by John Casey et al.



Despite smoke control, Londoners use open fires 
more than any other region except NI 
(2 x the GB mean)

Walters (2015 - DECC) survey found 68% solid fuel burners in London used 
an open fire vs England average of 40% in 2014



Scheme Success?

Clean Air Act – smoke control areas 75% ↓ PM due to smokeless coal in 1950s London
Relied on simple supply chain
Widely ignored today – 27% open fires in SCAs, 
56% in London.

Smokey coal bans 75% ↓ PM London 1950s
70% ↓ PM Dublin 1990
Not widely used fuel
Now in England

Wet wood standard Not tired before
Sold wet wood is only 20% of total wood burned

Stove standards – Defra approved, Ecodesign, 
Clearskies, Nordic Swan

More emissions in real-world vs test – can be 3-
16x greater!
Turnover is slow ~60% > 10 years old England, 
90% in London. 
Having invested, stove users use their appliance 
1.9 x more than those with open fires.

Solutions - what’s been tried and what works…

For most sources see, Kantar (2020), Fuller (2018) and pieces in https://www.theguardian.com/profile/gary-fuller



Scheme Success?

Subsidies for new stoves Eg Libby Montana almost all stoves upgraded  ↓
winter PM by 27%. Less wheeze in children.
Similar results from Rhone Valley.

Subsidies to replace stoves and fireplaces with 
other heating

Eg Launceston, Aus – wood burning homes 
dropped from 66% to 30%, PM ↓ 40%, death 
rates ↓ by 11% vs places with no scheme

Burn bans – banning wood burning on polluted 
days.

Eg across the US, esp western states.
Requires publicity and enforcement
PM ↓ 20-30% raises public awareness of wood 
burning harm too. Reductions in hosp admissions 
in CA

Behavioural change campaigns (not just telling 
people the law!)

Several councils requested no bonfires or no 
burning in lockdown.
Best campaign is / was run by Environment 
Canterbury (South Island. NZ)

Solutions - what’s been tried and what works…

For most sources see, Kantar (2020), Fuller (2018) and pieces in https://www.theguardian.com/profile/gary-fuller



Solutions - what’s been tried and what works…



Wood burning is not carbon neutral
Compare

1) Chopping down a tree and burning it instead of using a fossil fuel
2) Leaving the tree in the forest and burning a fossil fuel instead

For the same unit of heat, burning wood emits more CO2 than fossil gas, oil or coal.

So, more CO2 in the air after an evening in front of the wood fire than fossil fuel

Carbon neutrality relies on forest regrowth to reabsorb the carbon – how long?

Impacts on biodiversity?

* Harvest residues that would have been burned during harvesting. Black C deficit, yellow = uncertainty range, green = C benefit for wood burning



Reducing sources 
(looking beyond traffic and industry)

Shutterstock,  Saffron Autos, Guardian and SIA



Tackling air quality and climate change together



Tackling air quality and climate change together



Tackling air quality and climate change together

With thanks to Alice Pengelly, University of Southampton



Low carbon, smog free, socially inclusive, 
bio-diverse, healthy cities….
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Three important studies on air pollution
and health

Almost 60,000 peer reviewed papers since 1932

Half of these published in the last decade. 



London 1952 
- it took a disaster for air pollution and health to be finally connected

MoH report (1954) – 4,000 deaths
Bell et al 2001 - 12,000 deaths

They have no memorial except in the 1956 
Clean Air Act and a book (last slide)



Then in 1993 - the six cities study



Health effects found to the lowest levels measured and well below current EU & UK Limits 20-

25 µg m-3, US limits of 12 µg m-3 and the Env Act target of 10 µg m-3 for 2040!

WHO set new Guideline of 5 µg m-3 in 2021.

Today, health evidence does not support a 

threshold
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