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Smoke from US wildfires, prescribed burns caused premature
deaths, billions in health damages

Elderly, Native Americans, and Black communities suffered greatest harms

Date: April 8, 2025
Source: Carnegie Mellon University

Summary: Researchers estimated that smoke from wildfires and prescribed burns caused $200
billion in health damages in 2017, and that these were associated with 20,000
premature deaths. Senior citizens were harmed the most, and Native American and
Black communities experienced the greatest damages per capita.

FULL STORY

Since the end of the 20th century, air pollution from most U.S. sources has
decreased, but emissions from wildland fires have risen. In a new study, researchers
estimated that smoke from wildfires and prescribed bumns caused $200 billion in
health damages in 2017, and that these were associated with 20,000 premature
deaths. Senior citizens were harmed the most, and Native American and Black
communities experienced the greatest damages per capita.

The study, by researchers at Carnegie Mellon University's Tepper School of Business, appears in
Communications Earth & Environment.

"Many studies have found that fire smoke, like other air pollutants, is associated with increased
morbidity and mortality risk," explained Nicholas Muller, CMU's Lester and Judith Lave Professor of
Economics, Engineering and Public Policy, who coauthored the study. "But until recently, the
associated social costs were less well understood."”
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Fires produce ammonia, nitrogen oxides, primary fine particulate matter (PM2.5), sulfur dioxide and
volatile organic compounds, all of which contribute to concentrations of ambient PM2.5. Any level
of long-term exposure to PM2.5 is statistically associated with increased risk of mortality. Hence, in
addition to the costs associated with fires themselves (e.g., flame-related injuries or deaths,
property damage), substantial costs are associated with exposure to the resulting smoke. Similar
pollution risks come from prescribed burns, which are used widely to mitigate wildfire risks.

In this study, researchers used an integrated assessment model to investigate the damages caused
by ambient PM2.5 from smoke from wildfires and prescribed burns in census tracts across the
contiguous United States in 2017.

Damages from fire smoke in 2017 amounted to more than $200 billion (17% of the total across all
emission sources in the contiguous United States). The monetary damages are from approximately
20,000 premature deaths; roughly half were due to wildfire smoke and half were due to prescribed
burns. In addition, the study found that:

¢ Nearly half of the damage came from wildfires, predominantly in the West, with the remainder
from prescribed burns, mostly in the Southeast.

¢ Exposure to smoke correlated positively with various measures of social vulnerability, but
when also considering susceptibility to smoke, these disparities were systematically
influenced by age.

e Senior citizens, who are disproportionately white, represented 16% of the population but
incurred 75% of the damages.

* Nonetheless, within most age groups, Native American and Black communities experienced
the greatest damages per capita.

"Our work reveals the extraordinary and disproportionate effects of the growing threat of fire
smoke," said Luke Dennin, a Ph.D. student in engineering and public policy at Carnegie Mellon,
who led the study. "We also provide suggestions for local, state and national decision-makers and
planners addressing the growing environmental hazard of fire smoke, particularly its impact on
vulnerable communities."
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Among their suggestions:

e Expanding real-time air quality monitoring and enhancing public outreach -- particularly
through trusted community leaders -- in smoke-prone areas could better inform vulnerable
and historically marginalized groups on how to adapt.

e Because indoor air quality also deteriorates during smoke events, investing in filtration
technologies could establish clean air spaces in locations strategically targeted to vulnerable
populations and accessible to the public, such as senior centers in lower-income
neighborhoods.

e Distributing respiratory protection, such as N95 masks, through well-coordinated systems
before or during smoke events could help safeguard populations with limited access to safe
indoor spaces, including outdoor workers.

The study was funded by the U.S. Department of Energy's National Energy Technology Laboratory
and KeyLogic, by the National Science Foundation, and by the Heinz Endowments.
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Wildfire Smoke Could Kill 70,000 Americans a Year by 2050

Sep. 19, 2025 Wildfires are no longer a seasonal nuisance but a deadly, nationwide health crisis.
Fueled by climate change, smoke is spreading farther and lingering longer, with new research
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warning of tens of ...

Fighting Fire With Fire: How Prescribed Burns Reduce Wildfire Damage and Pollution

June 30, 2025 Wildfires are becoming more intense and dangerous, but a new Stanford-led study
offers hope: prescribed burns—intentionally set, controlled fires—can significantly lessen their
impact. By ...

Non-Native Plants and Animals Expanding Ranges 100 Times Faster Than Native Species

June 19,2024 An international team of scientists has recently found that non-native species are
expanding their ranges many orders of magnitude faster than native ones, in large part due to
inadvertent human ...

Wildfire Smoke Downwind Affects Health, Wealth, Mortality

June 21, 2023 Smoke particulates from wildfires could cause between 4,000 and 9,000
premature deaths and cost between $36 to $82 billion per year in the United States, according to
new ...

The Costs of Caring for a Graying Population

Oct. 6, 2022 Researchers have found considerable variations in per-capita spending on long-term
care across Japan's municipalities. They identified the drivers of regional variation in per-capita
spending on ...

Smoke from the Black Summer Wildfires in Australia Impacted the Climate and High Altitude
Winds of the Southern Hemisphere for More Than a Year and a Half

Sep. 6,2022 The 2019/20 wildfires in Australia transported more smoke into the atmosphere than
observed ever before anywhere in the world. In the so-called Black Summer, three times as many
particles reached ...
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