
The effectiveness of air quality 
measures in London 

Gary W. Fuller & Anna Font,  
YƛƴƎΩǎ /ƻƭƭŜƎŜ [ƻƴŘƻƴ 
 
19th April 2016, AIRUSE, Barcelona. 

1 



Which air pollution management 
policies are working? 

ÅA large number of policy initiatives 
are being taken in London, the UK 
and the EU to improve air quality 
ïTfL bus retrofit program, LEZ, 

EURO classes, etc.  

 

ÅDifficult to evaluate which policy is 
working best / at all? 
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EURO emission standards for passenger cars, g/km

Tier Date CO NOx PM P [#/km]

9ǳǊƻ мϞJul-922.72 (3.16) - 0.14 -

Euro 2 Jan-96 1 - 0.08 -

Euro 3 Jan-00 0.64 0.5 0.05 -

Euro 4 Jan-05 0.5 0.25 0.025 -

Euro 5a Sep-09 0.5 0.18 0.005 -

Euro 5b Sep-11 0.5 0.18 0.0056×1011

Euro 6 Sep-14 0.5 0.08 0.0056×1011

9ǳǊƻ мϞJul-922.72 (3.16) - - -

Euro 2 Jan-96 2.2 - - -

Euro 3 Jan-00 2.3 0.15 - -

Euro 4 Jan-05 1 0.08 - -

Euro 5 Sep-09 1 0.060.005** -

Euro 6 Sep-14 1 0.060.005** 6×1011***

Diesel

Petrol (Gasoline)



 

ÅIf we had just one policy to be tested we could set up 
a experiment with an intervention and a control 

 

ÅBut we have policies everywhere and different ones 
in different places. 

 

ÅSo why not look for the places where air pollution is 
improving fastest to find the best policy package? 
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Which policies are working? 



 

ÅCƻǊ ǎƻƳŜ ȅŜŀǊǎ ǿŜΩǾŜ ƭƻƻƪŜŘ ŀǘ ƳŜŀƴ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ 
across similar locations.  
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Which policies are working? 

Å Although useful, they can mask 
a wide heterogeneity in the 
impact of policies across an 
urban area. 

 
Å but which transport policies are 
working? 
 
ÅEuro 4: Jan 2005.  
ÅEuro 5: Sept 2009 
ÅEuro IV Oct 2005 
ÅEuro V Oct 2008 
ÅEuro VI Jan 2013 
ÅLEZ 2008, 2012. 
 

2005 - 
2009 

2010 - 
2014 



Methods 

Å65 traffic locations in London  
ÅTrends in roadside increments  
Å(background concentration removed) of air pollutants (ɲ) 
Å> 75% data capture 
ÅTrends calculated between 2005-09 and 2010-14 (inc) 
ÅɲNOX, ɲNO2, ɲPM10, ɲPM2.5, ɲBC, ɲCO2  
ÅTrends calculated using the Theil-Sen estimator adjusted for 

seasonality: trend and 95% confidence interval  
ÅOverall trend calculated by meta-analysis (linear random-

effects model) 
ïmore weight is given to sites with less variance (vi) and more 

precision (wi = 1/vi) 
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Results: trends 2005 - 2009 

A B

Ctrends in ɲPM10 



7 

Results: trends 2005 - 2009 

A B

C

trends in ɲNOX 
trends in ɲNO2 



Remote exhaust measurement 
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Results: trends 2010 - 2014 
trends in ɲNOX 

trends in ɲNO2 

Annual mean: 116.68 [ 106.34 , 127.02 ] 
Overall trend ɲNOX: -0.95%  year-1 

 

Annual mean: 34.12 [ 31.55 , 36.68 ] 
Overall trend ɲNO2: -4.84% year-1 
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Results: trends 2010 - 2014 
trends in ɲPM10 

trends in ɲPM2.5 

Annual mean: 6.33 [ 5.72 , 6.95 ] 
Overall trend PM10: 1.11% year-1 

 

Annual mean: 2.47 [ 1.78 , 3.17 ] 
Overall trend ɲPM2.5: -28.4% year-1 
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Results: trends 2010 - 2014 


