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Abstract 

Environmental injustice is a global issue, one aspect is that emissions of pollutants that affect health are 
often distributed such that disadvantaged groups experience the highest emissions. This can lead to poor 
health outcomes, propagating inequality further. Here, we evaluate the surface emissions of NOx and 
primary PM2.5 in England, how they intersect with ethnicity and socioeconomic deprivation, and how the 
relationship has changed in the past 20 years. Lower Layer Super Output Areas (LSOAs), geographic 
domains containing ~1600 people, were linked to emissions by overlaying their boundaries on a 1 × 1 km 
grid from the National Atmospheric Emissions Inventory with emissions grouped by source. The average 
emissions for each were calculated as the mean emissions within the space occupied. Demographic data 
such as area deprivation and 2021 census data is available for LSOAs, allowing linking of emissions to 
demographic factors. A strong association between deprivation and emissions of NOx from all major 
sources was observed, with the most deprived 10% of the population experiencing more than double the 
average emissions of the least deprived 10%. Minoritised ethnic groups, including minoritised white ethnic 
groups were shown to experience higher emissions of NOx and PM2.5 than the majority "White: English, 
Scottish, Welsh or Northern Irish" group at all levels of deprivation. There was considerable variation in 
the average deprivation and emissions of the groups under umbrella categories e.g. Black, White, Asian, 
suggesting that these generalisations can obscure key information. The observed disparities were shown 
to be affected by all major source sectors, and not solely road transport. How these associations have 
changed within the last 20 years was also investigated. Diagnosing these inequalities allows for better 
informed policy decisions to reduce them. 
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