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Air pollution impacts of COVID-19–related containment measures
Using global surface and satellite measurements of air quality, we empirically tested the
hypothesis that the COVD-19 lockdowns were associated with improved air quality. We found
that there were statistically significant reductions in NO2 which were correlated with the
lockdowns, and which were associated with ~32,000 avoided premature mortalities. However,
we also found that ozone and PM2.5 were not reduced. Using satellite measurements, we were
able to show evidence that this disconnect may be related to chemical regimes, potentially
supporting new understanding of the relationship between emissions and air quality damages.
This work was published in Science Advances (Chossière et al, 2021).

Figure 3 from Chossière et al 2021. Mortality rate per million people due to COVID-19 (gray) and
air quality improvements due to COVID-19–related lockdown measures (blue).All pollutants
(PM2.5, NO2, and ozone) are included.. Reproduction is subject to Science copyright
(https://www.science.org/content/page/reprints-and-permissions)

Achievable air quality benefits of building electrification
In previous work, we found that residential and commercial emissions had become the
dominant combustion-related source of air quality impacts in the USA (Dedoussi et al, 2020).
This impact could potentially be reduced through electrification of residential heating. In this
work we quantified the potential air quality changes which could result from switching
residential heating in the US over to electrical sources. We provide a breakdown of the possible
air quality and climate outcomes of said switch, broken down by US county and fuel source, and
assuming either conventional electric heating or the use of air-source heat pumps. Our
estimates include both the reduction in residential combustion emissions and the necessary
increase in electrical power generation emissions, calculated using an electricity grid dispatch
model. Our preliminary results suggest that building electrification would be expected to yield
health benefits if implemented in almost any county in the US (see below). However, we also
find that counties which are either cooler (reducing achievable heat pump efficiency) or which
rely on electricity sources with high carbon intensity may increase their net CO2 emissions by
electrifying, further emphasizing the need for reductions in grid CO2 intensity.

Figure 2. Estimated change in air pollution related mortality per trillion BTUs which can be
converted to electrical heating, broken down by county.
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