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Abstract 

Exposure to air pollution is one of the greatest public health challenges facing India. Health and well-being 
of children is crucial in human capital development of a country. Especially of context for India, with more 
than 50% population below 25 years. Although India specific evidence of air pollutants on child 
physiological health are now present yet impacts on cognitive aspects remain relatively unexplored. In 
this context, we examine the impact of contemporaneous and long-term exposures to multiple air 
pollutants on children’s academic performance. Using a large-scale dataset from 2008 to 2018, we 
estimate the impacts of contemporaneous and long-term exposures to three air pollutants, namely PM2.5, 
O3, NOx and AQI on reading and arithmetic scores for children aged 5–16 years in rural India. We use child-
level data from the Annual Status of Education Report (ASER) which collects information on reading and 
math skills for children between 5–16 years in rural India, irrespective of their schooling status. The 
pollutant exposures are satellite derived and assigned as per the district location for each child. A 
multilevel model is used to estimate the effects of annual average pollutant concentrations on child 
academic scores, exposures calculated as an average exposure of the previous year and a long average of 
preceding years. The model is adjusted with covariates such as parent’s education, household assets, type 
of school-schooling status, primary fuel type etc. Our results reveal that high levels of life exposures to 
multi pollutant mix significantly impact reading and math scores in children. The impact of pollution on 
learning outcomes in children varies by sex. Our results are suggestive that a narrow focus on physiological 
outcomes in air pollution impact studies may underestimate the magnitude of its negative impact, as 
cognitive performance is inextricably linked with human capital formation, productivity and economic 
growth.  
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