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As the United States population ages, neurodegenerative conditions such as Alzheimer’s disease and
related dementias (ADRD) — and cognitive decline more generally — have become increasingly common
(Manly et al., 2022; Rajan et al., 2021). Despite the growing importance of these conditions and a variety
of hypotheses about their origins, the etiology of cognitive decline remains poorly understood, and there
is limited understanding of how public policy can reduce its onset.

In this paper, we examine two commonly posited social and environmental contributors to cognitive
decline: air pollution (Bishop et al., 2022; Nauze & Severnini, 2021) and education (Choi et al., 2022;
Stern, 2012). We examine the impact of these potential contributors using data from the Health and
Retirement Study (HRS). We use a battery of memory exercises in the HRS to build an index of cognitive
function (as in Crimmins et al., 2011) and leverage the rich demographic and polygenetic information in
the data to examine the causal impact of educational attainment and pollution exposure on cognition. We
further consider subgroups with greater and lesser genetic predisposition to cognitive impairment.

Our pollution analyses focus on exposure to small particulate matter (PM2.5). Unlike previous analyses,
which have focused largely on day-to-day variation in PM2.5, we construct longer-term exposure to
pollution, including 1-2 years and up to 10 years. Observed pollution might vary with the business cycle,
which might also affect cognition for other reasons. We thus instrument for observed pollution in an area
with emissions data from U.S. electricity generation plants, holding constant potential electricity output.
Our instrument is thus identified off of changes in pollution reduction technology (such as scrubbers) and
changes in the inputs for electricity generation (coal v. natural gas). To deal with selective migration
(higher income people moving out of more polluted environments), we use the history of living patterns
to construct exposure to pollution for each person. To construct the instrument, we use a pollution
transport model from the environmental engineering literature (Tessum et al., 2017) combined with power
plant facility characteristics (Hernandez-Cortes et al., 2022) to generate plausibly exogenous estimates of
PM2.5 exposure for every Census block in the U.S. from 1995-2018.

Our education analysis examines whether education has a protective effect on cognition; that is, do more
years of education causally reduce cognitive decline? To make progress on this question, we use the
HRS’ detailed historical data on respondents’ locations while of school age to link a subsample of our
respondents to historical data on state compulsory schooling and child labor laws from 1910-1939
(Goldin & Katz, 2011). For each individual, we summarize these laws with a measure of the required
years of education in their state at age 15 and use this to instrument for their educational attainment
(Acemoglu & Angrist, 2000).

We find that air pollution has modest but significant effects on individuals’ cognition. A 1 standard
deviation decline in PM2.5 in the year prior to the survey improves cognition by about 2.5%, roughly 0.1
standard deviations. This average effect masks considerable underlying heterogeneity. For individuals in
particularly high-risk groups — such as the oldest elderly, racial and ethnic minorities, and those in manual
labor — a 1 standard deviation decline in PM2.5 improves cognition by 7-15%.



We further find that education has large, significant effects on individuals’ cognition in old age. An
(exogenous) additional year of schooling induced by compulsory schooling laws increases individual
cognition by approximately 1 point on our 27-point index, an effect that is roughly 10% of mean
cognition and 0.2 standard deviations for this subsample. We find that this effect is roughly equal across a
number of subgroups, including individuals of differing ages and racial and ethnic groups.
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