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Understanding low emission / clean air zones

• LEZs worked over there so they are the solution here too.

• LEZs don’t work. We should just wait for new vehicles to 

naturally replace old ones.

• Traffic will simply divert and move the problem.

• All the effects happen the moment the zone starts.

• It’s all a tax grab.

• Poorest people are worst affected.



Low emission zones around the UK and Europe

Started in Stockholm, Göteborg and Malmö in 1996 with bans on the oldest HGVs.

First LEZ outside Sweden was in the Mont Blanc Tunnel in 2002.

Hundreds now operate across Europe.



Low emission zones around the UK and Europe

https://urbanaccessregulations.eu/  - Lucy Sadler

https://urbanaccessregulations.eu/
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Phase 1 - February 2008 required HGVs >12t to achieve Euro III (2000) PM emissions

Phase 2 - July 2008 and extended scope to include HGVs >3.5t, buses and coaches.

London’s 2008 low emission zone 

95 % Euro I (1992) to IV (2005)

~60 % reduction
 Euro I to IV

NOx - NO2
 non-linearity



Phase 1 February 2008 required HGVs >12t to achieve Euro III PM emission standard

Phase 2 July 2008 and extended scope to include HGVs >3.5t, buses and coaches.

London’s 2008 low emission zone 
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Analysis – Ben Barratt, Gary Fuller, David Green – then at King’s College London



Phase 1 February 2008 required HGVs >12t to achieve Euro III PM emission standard

Phase 2 July 2008 and extended scope to include HGVs >3.5t, buses and coaches.

London’s 2008 low emission zone 
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Inside Brighton’s bus only LEZ

NO2 annual mean – diffusion tubes
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And on the feeder roads 

- the benefit spreads

NO2 annual mean – diffusion tubes
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Berlin another example of spreading benefits  (2008 -2011)

• Traffic stations within the LEZ experienced a significant reduction of 15.0% [PM10}

• Stations located outside the Berlin LEZ also reduce by 9.1%

• this is substantially larger than the (insignificant) average reduction of 3.6% for all 

German outside-LEZ traffic stations
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More lessons from London – the ULEZ

Counterfactual to account for natural turnover and weather effects
Many vehicles driven in the centre are also driven in inner London
- Analysis of data from > 159 reference grade measurement sites 



More lessons from London – the ULEZ

 – boundary roads got better too!

Confusingly the same colours were used but red is not central this time 
and blue is not inner! Both Red and blue are on the N and S Circulars
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London-wide ULEZ -2023

Counterfactuals of a 5 to 40 km doughnut used for outer London

Due to the London-wide ULEZ 

expansion: 

In the first year of operation, 

roadside NO2 concentrations 

in outer London .. on average 

up to 4.8 per cent lower 

than would have been 

expected without the 

London-wide ULEZ 

expansion. 

All phases of the ULEZ…In 

2024, compared to a 

scenario without the ULEZ, 

and its expansions. 

o 54 per cent lower in 

central London 
o 29 per cent lower in inner 

London 

Benefits of each expansion 

spread to the areas around



Pre-compliance – when did the central London ULEZ start?

• TfL’s original analysis assumed that the central ULEZ start date was linked to 

the announcement by (Sir) Sadiq Khan - Jan 2017.

• Start date effects the apparent gains from the zone and was hotly contested. 

• Undertook an agnostic Pettitt Test on roadside NOX = Mar 2017
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Revenue – “a tax con?”

TfL accounts reveal the net revenue from the ULEZ and LEZ 

 2022/23 £208 m – 2.5%

 2023/24 £170 m – 1.9%

Ring fenced for transport  / air pollution



Inequalities

Poorer households experience most pollution but emit least by driving

Poorer households own fewer cars per household and drive less.

Average age of vehicles shows only a small difference (~1.2 years) – thought to be due to older 2nd and 
3rd cars owned by wealthy households. 

Data from 2010 – Barnes et al – England and Wales.



Vehicles owned vary across the country
(Sorry no NI data in this) 



Understanding low emission / clean air zones

• LEZs worked over there so they are the solution here too – They are very local 

fleet dependent and depend on the Euro class emission standards at the time.

• LEZ don’t work. We should just wait for new vehicles to naturally replace old ones 

– LEZs effectively accelerate this, bringing cleaner air sooner. 

• Traffic will simply divert and move the problem – Cleaner vehicles are used in 

areas around the zone too, spreading the benefit. 

• All the effects happen the moment the zone starts – Pre-compliance is a big part 

of the improvement.

• It’s all a tax grab – Money is reinvested in transport / air pollution.

• Poorest people are worst affected – they experience most air pollution but emit 

least owning fewer cars and using them less. The average age of cars between 

wealthy and less well off-house-holds appears similar (many multi-car 

households own older 2nd and 3rd cars) but these are averages and will not be the 

case oof everyone.



Low carbon, smog free, socially inclusive, bio-
diverse, healthy cities, towns and countryside

Butterfly photo Denis Thorpe / The Guardian
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