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Motivation

• Air emissions of lead continue to impact 
millions in the US and globally

– Evidence suggests that industrial emissions remain 
high globally

– UNICEF report: 1 in 3 children worldwide have 
blood lead levels above 5 μg/DL 
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Motivation

• While the literature on lead and health is 
large, we know surprisingly little about air 
lead and infant mortality

– No studies that show a causal relationship 
between air lead and infant mortality 

– Key challenges: avoidance behavior and 
measurement error (timing of exposure)
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This Paper

• This paper provides IV estimates of the effects 
of air lead concentration on infant mortality in 
the United States over the period 1988-2018 

– Start year dictated by the creation of the Toxic 
Release Inventory (TRI)

– By 1988, nearly all of the decline in lead in 
gasoline has occurred 
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Data

• We draw on data from

– TRI on plant level emissions of lead and other 
chemicals

• Stack (predictable) and

• Fugitive (unintended and intermittent)

– Infant mortality, birth outcomes, and maternal 
characteristics, wind, weather, socioeconomic

– Child blood lead levels (NHANES)
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Background - TRI

• Fugitive emissions: “all releases that are NOT 
released through confined vents, ducts, pipes, 
or other confined air stream.” Examples:

• emissions from handling and processing operations, 
furnaces, hot metal transfer and processing, and 
casting leaks from operating machinery

• air emissions as the result of spills

• emissions from the handling of ash
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Data

• IV sample 127 counties

– In 1990, 26% of the US population lived in these 
counties

– The sample accounts for 21% of lead emissions
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Empirical Strategy

• Instrumental Variables

– Instrument EPA air lead concentration with TRI 
fugitive lead emissions interacted with wind speed 
near the plants 

• Fugitive lead emissions are unintended and 
intermittent

• Wind speed variation is plausibly exogenous

– Rich set of controls

• Including stack lead and other TRI chemicals interacted 
with wind speed
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First Stage
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Main Results

• Two main findings

– Higher air lead concentration causes higher infant 
mortality in the first month and in the first year

• Point estimates by race suggest larger effects on 
nonwhite infants, but might be proportional due to    
higher IMR for nonwhites
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• Decline in fugitive emissions reduce infant deaths by 
59 deaths/year (241 if we consider all airborne lead reductions) 

• Using VSL, $667 million/year ($2.7 billion)
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Main Results

• Two main findings

– Higher air lead concentration increases deaths 
from

• low birthweight

• sudden unexplained infant death (SUID)

• respiratory and nervous system causes
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Mechanisms

• SUID (Sudden Unexpected Infant Death)

– Speculation on lead and SIDs

• Erickson et al (1983), Lyngbye et al (1985)

– Neuroinflammation, sleep disruption in rats

• Chibowska 2020, Hsu et al 2021

• Nervous system

– Neuroinflammation, sleep disruption in rats

• Chibowska 2020, Hsu et al 2021
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Contributions: (1) Lead and Infant Health 

• Previous studies have focused on: 

– Air/water lead effects on intensive margin 
outcomes (e.g., birth weight, prematurity) (Bui et al., 

2022; Dave & Yang, 2022; Tanaka et al., 2022; Wang et al., 2022). 

– Historical (1900-1920) water lead exposure and 
infant mortality (Troesken, 2008; Clay et al., 2014). 

• This paper: first causal estimates of airborne 
lead’s effects on infant mortality in a modern 
setting with contemporary medical care and 
exposure levels.
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Contributions: (2) Lead Effects – Mechanisms

• Underexplored topic in economics 

– Medical and animal studies suggest: 

• Sudden unexplained infant death (SUID) (Erickson et al., 
1983; Lyngbye et al., 1985; Kato et al., 2003; Liu et al., 2015; 

Jansen et al., 2019; Chibowska et al., 2020; Hsu et al., 2021) 

• Lead weakens immune system, potentially increasing 
vulnerability to respiratory mortality (Thind & Yusuf Khan, 

1978; Dyatlov & Lawrence, 2002; Metryka et al., 2018) 

• This paper: first causal evidence linking lead 
exposure to specific causes of infant death

– SUID, respiratory/nervous system, low birthweight
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Concluding Remarks

• These new estimates can inform investments 
in reductions in air lead emissions

– In the U.S., industrial firms and the aviation 
industry still emit hundreds of thousands of 
pounds of lead into the air

– In other countries air lead emissions appear to be 
significant

• e.g., China and Mexico

• UNICEF report: 1 in 3 children worldwide had blood 
lead levels above 5 μg/DL
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Thank You!

• Questions? Comments?

– edson.severnini@bc.edu
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