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[AsianScientist] Reducing ozone pollution could prevent premature deaths in
Southeast Asia

Strengthening air pollution regulations in Southeast Asia could prevent up to 36,000 premature ozone-related

deaths per year by 2050. (Published July 22, 2025)

N

High above our heads, the ozone layer protects us from harmful ultraviolet radiation. But at ground level,
ozone is a dangerous pollutant and acts as a greenhouse gas. Repeated exposure to ozone can worsen

respiratory and cardiovascular diseases and lead to premature death.

Ground-level ozone is formed when nitrogen oxides (NOx) react with volatile organic compounds (VOCs) in
sunlight. Ozone pollution has become a serious problem in Southeast Asia due to economic development, which
has led to emissions of NOx and VOCs from vehicles, factories, and power plants. As South Asia is a tropical

region, there is also a significant amount of VOC emissions that occur naturally from plants.

A research team from Nanyang Technological University (NTU) and the Chinese University of Hong Kong
used advanced computer models to predict future ozone concentrations in Southeast Asia under various
scenarios, based on emissions and air quality data from an international database, and then carried out a health

impact assessment for each scenario to clarify the impact of ozone concentrations on health.

The study predicts that planned cuts in NOx emissions from power plants, factories and transport could

reduce premature ozone-related deaths in Southeast Asia by 22,000 per year by 2050.

In an optimistic scenario with strict emissions controls, ozone-related premature deaths could be reduced by
36,000 per year by 2050. These findings highlight the need for strong and urgent efforts to reduce air pollution.
Stricter controls on industry, transportation and biomass burning could help curb ozone formation, the

researchers say.

“Reducing ozone is not easy because rather than removing it directly from the atmosphere, its precursors —
nitrogen oxides and volatile organic compounds — need to be carefully regulated,” said Associate Professor
Steve Yim of Nanyang Technological University (NTU) in Singapore, lead author of the study. “Southeast Asia's

tropical climate also makes the formation of the ozone layer different from other parts of the world.”

“Ozone is an invisible but harmful pollutant. Our study shows that decisive action now can significantly

reduce the local health burden and improve air quality. This study reiterates the important role that air quality
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management plays in protecting public health,” said NTU Distinguished Professor Joseph Sung, co—author of
the study. “The link between ozone exposure and respiratory diseases is well established, and our findings
provide solid evidence to inform policy decisions that protect the health of millions of people in Southeast

Asia.”

The team also used the model to determine the most effective ways to reduce ozone production in different

regions.

In large urban areas such as Singapore, Jakarta and Kuala Lumpur, both NOx and VOCs contribute to ozone
formation, meaning that reducing urban ozone concentrations requires controlling both pollutants, whereas rural
and coastal areas would benefit from focusing on reducing NOx, which is the larger contributor to ozone

formation.

The team plans to next investigate the effects of climate change and land use types on ozone pollution, and
hopes to collaborate with policymakers and environmental organizations to help implement sustainable air

quality management strategies.

“Until now, not much attention has been paid to the behavior of ozone in Southeast Asia in this field, but our
research specifically examines the behavior of ozone, and we believe it can fill a crucial knowledge gap,” says

Associate Professor Lim.

Published paper: Response of ozone to current and future emission scenarios and the resultant human health

impact in Southeast Asia
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This article has been republished with permission from Asian Scientist Magazine (www.asianscientist.com).
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