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1 Summary 

This report provides the interim results from research currently underway assessing air pollution 
exposure in London.  This research is to provide an update to similar analysis undertaken in 2013, 
published recently by the GLA1.  
 
The results and discussion presented in this interim report are preliminary. A full report will be 
produced later this year, providing details of methodology and a more complete analysis of the results.   
 
Air quality in London has improved in recent years as a result of policies to reduce emissions, primarily 
from road transport.  However, recently updated maps of pollution concentrations for 2013 still show 
significant areas of exceedances of the annual mean NO2 EU Limit Values.  The research described in 
this report considers pollution exposure in London in 2013 and considers how exposure varies by 
indicators of relative deprivation and ethnic groups in London.   
 
Annual average air quality concentrations of NO2, PM10 and PM2.5 across London in 2013 have been 
modelled at a 20m resolution by Kings College London using recently updated data for the London 
Atmospheric Emissions Inventory (LAEI). These concentration maps were summarised by Transport 
for London, calculating average air pollution concentrations within small geographical areas (Output 
Areas and Lower Super Output Areas, LSOAs). These estimates of concentrations were then combined 
with Census data on resident population (totals and by age group), Index of Multiple Deprivation 
scores for each LSOA and the ethnic profile of each LSOA.  Air pollution levels at the locations of 
schools have also been considered, by calculating the average concentration within 150m of the 
school. 
 
The interim results presented in this report show that: 

 1.9 million people in London in 2013 were exposed to annual average NO2 concentrations 
above the EU limit value of 40 µg/m3. In contrast, average concentrations of particles (PM10 
and PM2.5) were, by 2013, already within EU Limit Values for the annual average 
concentrations. 

 There are still considerable differences in average levels of exposure in 2013 between more 
deprived and less deprived communities, with more deprived communities experiencing 
higher NO2 and PM10 concentrations than less deprived communities.   

 The pattern is less pronounced when considering variations in exposure between different 
ethnic groups, because of the very mixed ethnic geography of London. However, people living 
in places with high proportions of black, mixed or “other” ethnic groups2 are more likely to 
be exposed to above EU NO2 limit value concentrations than those in areas with a high 
proportion of white people. This effect is not seen for areas with a high proportion of Asian 
groups.  

 360 primary schools and 78 secondary schools are in locations with NO2 concentrations above 
the EU limit value. 

 
Data for estimated air pollution exposure in future years will be published in due course. 

                                                           
1 Analysing Air Pollution Exposure in London, Report by Aether to Greater London Authority, published May 2016 

https://www.london.gov.uk/WHAT-WE-DO/environment/environment-publications/analysing-air-pollution-exposure-
london  
2 Ethnic groups are defined in Table 4.1 

https://www.london.gov.uk/WHAT-WE-DO/environment/environment-publications/analysing-air-pollution-exposure-london
https://www.london.gov.uk/WHAT-WE-DO/environment/environment-publications/analysing-air-pollution-exposure-london
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2 Air Pollution Exposure of Total Population 

The combination of updated pollution maps for 2013 and updated population data for 2013 provides 
the opportunity to calculate new estimates of the population exposed to levels of pollution that 
exceed the EU Air Quality Directive limit value of 40 µg/m3 for NO2.  Figure 2.1 shows that in 2013 
approximately 1.9 million people in London, the majority of which are located in inner London, were 
living in areas with average NO2 concentrations above the EU limit value.   
 
Figure 2.1  Estimate of population exposed to NO2 concentrations in exceedance of the EU Air Quality 
Objective (40 µg/m3) for 2013, showing the percentage of the total population of Inner and Outer London 
respectively 

 
 

 Population Exposed to Exceedances Percentage of Total 
London Population Year Inner London Outer London London Total 

2013 1,562,000 370,000 1,930,000 23.5 % 

 
 
The estimates presented above are calculated by summing the populations within Output Areas that 
have an average concentration above the EU limit value (average across the 20 m resolution modelled 
locations within the output area).  This is an improvement on the method used in Aether’s previous 
analysis which considered exposure at LSOA level.   
 
Reductions in emissions of particles over recent years have resulted in annual average concentrations 
of PM10 and PM2.5 in London now complying with EU limit values for these pollutants3.  
 
 

                                                           
3 There is also an exposure reduction obligation for PM2.5 but this is assessed on a national basis 
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3 Air Pollution Exposure in Areas of Deprivation  

Each LSOA in London has been allocated to a deprivation decile, defined as 10 percent groups of LSOAs 
ranked by their Index of Multiple Deprivation scores.  Each decile contains 484 LSOAs within which the 
air pollution concentration has been calculated as described earlier. Air pollution data for each 
deprivation decile has been summarised to show the trend in pollution across the social gradient of 
deprivation. These are shown in Figure 3.1, note the differing scale for NO2, PM10 and PM2.5. 
 
Figure 3.1 Pollution concentrations by deprivation decile groups in London 2013 (a) NO2, (b) PM10, (c) PM2.5 

 
* Boxes in the graphs represent 25-75%ile. Whiskers are 2.5 and 97. 5%ile (applies to all box and whisker plots) 

 

 
 
* Boxes in the graphs represent 25-75%ile. Whiskers are 2.5 and 97. 5%ile (applies to all box and whisker plots) 
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* Boxes in the graphs represent 25-75%ile. Whiskers are 2.5 and 97. 5%ile (applies to all box and whisker plots) 

 
Figure 3.1 (a) illustrates both the trend of average NO2 concentration levels across the deprivation 
deciles whilst also showing the variability that exists within each deprivation decile.  Average 
concentration levels of NO2 are highest in decile 1, the most deprived, with an average NO2 
concentration level of 39.0µg/m3, which is just below the EU limit value. 46% of LSOAs within decile 1 
have average concentrations above the EU limit value, and the highest average concentration is 60.0 
µg/m3.  As the level of deprivation declines so does the average level of NO2 concentration and the 
lowest average concentration level of NO2 (31.0 µg/m3) occurs in decile 10, the least deprived.  2% of 
LSOAs in decile 10 have an average concentration above the EU limit value.   
 
The trend for the maximum concentration is less clear, with the highest concentration shown in decile 
8. The lack of a trend in the maximum values with deprivation levels is due to peak concentrations 
occurring in locations across the social gradient 
 
Figure 3.1  also shows that average concentrations of both PM10 and PM2.5 vary considerably less than 
for NO2 concentrations across the deprivation deciles in London. In general, there is less variation in 
particle concentrations across the city due to the very significant “regional background” component 
which is spread evenly across the city. Furthermore there is less variation within the deprivation 
deciles for both PM10 and PM2.5 and neither exceed the EU limit value for the annual average.  .  NO2 
concentration therefore makes for a better indicator of urban air pollution even though health effects 
evidence is dominated by particulate matter. 
 
The associations shown in Figure 3.1 (a) are amplified when only those areas with concentrations in 
exceedance of the Limit Value are considered. Where exceedances of the annual mean NO2 
concentration occur, the population within each deprivation decile has also been assessed. This is 
shown in Figure 3.2 below. Exceedances of the EU Limit Value occur within all deprivation deciles. 
However, the total number of people exposed increases with deprivation, with 12,000 exposed to 
exceedances in decile 1, the least deprived, compared to 404,000 in decile 10. 
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Figure 3.2 NO2 concentrations by deprivation decile groups in London 2013 where NO2 concentration exceeds 
the EU Limit, also showing the population exposed 
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4 Air Pollution Exposure of Ethnic groups 
 

Total exposure of different ethnic groups (defined in Table 4.1) to NO2 concentrations above the EU 
limit value has been calculated by combining population by ethnic group from the 2011 census with 
the average concentration data described earlier.   
 
Figure 4.1 shows populations in each ethnic group as a proportion of the total London population and 
compares this to proportions of ethnic group populations exposed to exceedances of the NO2 EU limit 
as a proportion of the total number of people exposed to exceedances of the NO2 EU limit. White and 
Asian/ Asian British are the only ethnic groups whose proportion of the total population is greater 
than the proportion of people exposed to exceedances of the NO2 EU limit. This suggests that people 
in the remaining ethnic groups are more likely to be exposed to higher levels of NO2, although this 
effect is not strong. 
 
Table 4.1 The ethnic groups used and their corresponding sup-groups, taken from the 2011 census 

 

Ethnic Group Sub-groups 

White 

White: English/Welsh/Scottish/Northern Irish/British 
White: Irish 
White: Gypsy or Irish Traveller 
White: Other White 

Asian/Asian British 

Asian/Asian British: Indian 
Asian/Asian British: Pakistani 
Asian/Asian British: Bangladeshi 
Asian/Asian British: Chinese 
Asian/Asian British: Other Asian 

Black/African/Caribbean/Black British 
Black/African/Caribbean/Black British: African 
Black/African/Caribbean/Black British: Caribbean 
Black/African/Caribbean/Black British: Other Black 

Mixed/multiple 

Mixed/multiple ethnic group: White and Black Caribbean 
Mixed/multiple ethnic group: White and Black African 
Mixed/multiple ethnic group: White and Asian 
Mixed/multiple ethnic group: Other Mixed 

Other 
Other ethnic group: Arab 
Other ethnic group: Any other ethnic group 

 
Figure 4.1 The proportion of each ethnic group exposed to exceedances of the NO2 EU limit (red) and the 
proportion of each ethnic group of the total population (blue) in 2013 
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Each LSOA in London has been allocated an ‘ethnicity decile’ for each of the selected five ethnic 
groupings in Table 4.1.  The ethnicity deciles are defined as 10 percentile groups of LSOAs ranked by 
the proportion of the relevant ethnic group within the population of that LSOA. Each LSOA has been 
allocated a decile for each ethnic group, within which the air pollution concentration has been 
calculated by averaging air pollution in each modelled 20 m grid square. 
 
Figure 4.2 illustrates the variations in exposure of each ethnic group to exceedances of the NO2 EU 
limit categorised by ethnicity decile. Overall, for each group with the exception of the ‘White’ group, 
the annual mean NO2 concentration increases as the proportion of the ethnic group increases. For the 
white group the highest decile (10) is exposed to mean concentration approximately 5 µg/m3 lower 
than decile 1. The greatest difference between the lowest and highest ethnicity deciles is for ‘Other’ 
and ‘Mixed/ Multiple’ ethnic groups for which NO2 concentrations increase by 11.5 and 8.1 µg/m3, 
respectively.  
 
The same pattern is shown for annual mean PM10 concentrations, with the difference between the 
highest and lowest decile decreasing by 1.1 µg/m3 for ‘White’, but increasing for all other ethnic 
groups. 
 
 
Figure 4.2 Annual average NO2 concentrations in 2013 by ethnicity decile, showing the population of the 
respective ethnic group 
(a) Ethnic group: White 

 
* Boxes in the graphs represent 25-75%ile. Whiskers are 2.5 and 97. 5%ile (applies to all box and whisker plots) 
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(b) Ethnic group: Asian/Asian British 

 
* Boxes in the graphs represent 25-75%ile. Whiskers are 2.5 and 97. 5%ile (applies to all box and whisker plots) 

 
(c) Black/African/Caribbean/Black British 

 
* Boxes in the graphs represent 25-75%ile. Whiskers are 2.5 and 97. 5%ile (applies to all box and whisker plots) 
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(d) Mixed/ multiple 

 
* Boxes in the graphs represent 25-75%ile. Whiskers are 2.5 and 97. 5%ile (applies to all box and whisker plots) 

 
(e) Other ethnicities 

 
* Boxes in the graphs represent 25-75%ile. Whiskers are 2.5 and 97. 5%ile (applies to all box and whisker plots) 

 
 
In addition, the difference between the air pollution exposure for each ethnic group and 
correspondence with locations of deprivation are shown in Figure 4.3. These maps show that while 
the location of the areas of highest NO2 concentration doesn’t vary, the areas with high populations 
of different ethnic groups do. Those groups more likely to be located close to central London or in the 
far West (the Heathrow area), are thus more likely to be exposed to high NO2 concentrations. This 
applies most strongly to the Black/African/Caribbean/Black British, Mixed/Multiple and Other ethnic 
groupings. 
 
  



Updated Analysis of Air Pollution Exposure in London  Interim Report 

 10 

Figure 4.3 Annual average NO2 concentrations in 2013 showing the Output Areas where NO2 > 40 µg/m3 and 
the most deprived areas based on IMD     
(a) locations of 30% most deprived LSOAs (Deciles 1-3) and highest proportion of ethnic group: White 

 
(b) locations of 30% most deprived LSOAs (Deciles 1-3) and highest proportion of ethnic group: Asian/Asian 
British 
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(c) locations of 30% most deprived LSOAs (Deciles 1-3) and highest proportion of ethnic group: 
Black/African/Caribbean/Black British 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(d) locations of 30% most deprived LSOAs (Deciles 1-3) and highest proportion of ethnic group: 
Mixed/Multiple 
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(e) locations of 30% most deprived LSOAs (Deciles 1-3) and highest proportion of ethnic group: Other 
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5 NO2 Concentrations at School Locations 

 
Transport for London have updated the analysis of pollution concentrations within 150m of schools 
using the 2013 air pollution maps.  This analysis now includes all schools in London.   The updated 
results are briefly presented here, showing the total numbers of different types of schools that are 
exposed to above and below the NO2 EU limit value, and also on the following page is a map showing 
the locations of the primary and secondary schools exposed to the highest air pollution 
concentrations.   
 
Table 5.1 Schools within London which are exposed to NO2 concentrations within and above the EU limit (40 
µg/m3) by school type 

 

Type of school 

Number of schools 
with average NO2 
concentration > 40 
µg/m3 

Number of schools 
with average NO2 
concentration <= 40 
µg/m3 NO2 

Total number 
of schools 

Nursery 27 54 81 

Primary 360 1465 1825 

Secondary 78 355 433 

16 plus 30 32 62 

Community Special School 27 80 107 

Higher Education Institutions 28 12 40 

Other Independent School 202 307 509 

Other Independent Special School 18 40 58 

Pupil Referral Unit 10 33 43 

Other 23 112 135 

All 803 2490 3293 
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Figure 5.1 The top 100 Primary and Secondary schools within London in relation to NO2 exposure 
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6 Exposure in the Under 19 and Over 65 Age Groups  

Each LSOA in London has been allocated an age decile for each of the selected five age groups (under 
19, 20 to 29, 30 to 44, 45 to 64 and over 65). The age deciles are defined as 10 percent groups of LSOAs 
ranked by their proportion of each age group. The proportion of the age group within LSOAs is based 
on the percentage of age groups rather than the total number of people. Each LSOA has been allocated 
a decile for each age group, within which the air pollution concentration has been calculated by 
averaging air pollution in each modelled 20 m grid square. Air pollution data for the under 19 and over 
65 deciles, considered to be the most vulnerable groups, has been summarised and is presented in 
Figure 6.1. 
 
Figure 6.1 NO2 concentrations by age decile groups in London 2013 
(a) Under 16  

 
 
* Boxes in the graphs represent 25-75%ile. Whiskers are 2.5 and 97. 5%ile (applies to all box and whisker plots) 
 

(a) Over 65  

 
* Boxes in the graphs represent 25-75%ile. Whiskers are 2.5 and 97. 5%ile (applies to all box and whisker plots) 
 

 



Updated Analysis of Air Pollution Exposure in London  Interim Report 

 16 

 
Figure 6.1 illustrates the trend in the average of NO2 concentration levels across the groups of LSOAs 
classified by their percentage of population under 19 and over 65.  The graphs also show the variability 
in concentration that exists within each decile.  Figure 6.1 also shows that the under 19 and over 65 
decile 10 (LSOAs containing the highest proportion the respective age group) is exposed to the lowest 
average level of NO2 concentration.  Average concentration levels of NO2 are highest in the decile with 
the lowest percentage of under 19 (43.2 µg/m3) and over 65 year olds (39.6 µg/m3). Overall, it is clear 
that in populations with a higher proportion of under 19s and over 65s, the air quality is improved. On 
average, people aged between 20 and 44 are exposed to the poorest air quality. This is linked to the 
fact that people aged between 20 and 44 are more likely to live in Inner London where air pollutant 
concentrations are higher compared to Outer London. 
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