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costs include direct and indirect medical expenses, as well as productivity losses from
health issues and premature deaths. This study estimates the productivity lost due to early

deaths from air pollution in Iran for the year 2019, using the Human Capital approach.

Keywords: Data were drawn from the Global Burden of Disease Study (2019), which reported air
Economic burden, pollution-related deaths by age and sex. At a discount rate of 5.8%, total productivity loss
Productivity, was estimated at approximately $293 million, with around $201 million attributed to men
Mortality, and $92 million to women. The economic burden of air pollution-related deaths is

Air pollution, significantly greater for men compared to women. Since the same per capita GDP was

fran. applied to all individuals in the calculations, this disparity cannot be explained by wage
differences. Rather, it is likely a result of men’s higher exposure to pollution, combined
with higher mortality during working years, which exacerbates this inequality.
Introduction

Air pollution is the leading environmental risk factor for human health, causing approximately 9 million deaths
annually (Fuller et al., 2022). Iran, like many other countries, faces challenges related to air pollution, which often
reaches hazardous levels in many cities. Air pollution is not only a major health risk but also imposes significant
economic costs. These costs include direct and indirect medical expenses as well as reduced productivity resulting
from air pollution-related illness and premature death. The monetary value of human life years is a key factor in the
economic assessment of health policies and interventions, as it reflects both the potential health and economic benefits
of reducing air pollution and the societal costs of inaction. Therefore, this study aims to estimate the costs of decreased
productivity caused by premature death from air pollution in Iran in 2019, using the Human Capital approach,

specifically the methods of Lost Years of Potential Productive Life (LYPPL) and lost productivity cost.
Methods and Data

In this study, data on air pollution-related mortality by age and sex in Iran for 2019 were obtained from the Global
Burden of Disease (GBD) Study. The cost of lost productivity was measured using the Human Capital (HC) approach,

a standard method for calculating the indirect cost of reduced productivity. The monetary value of productivity losses
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in the Human Capital approach, arising from illness or premature death, is assumed to equal the value of wages lost

(absenteeism).

The Potential Years of Life Lost (PYLL) index for air pollution was calculated by multiplying the total number of
deaths at each age (0-75 years) by the remaining years of life up to age 75. To determine the Potential Years of
Productive Life Lost (PYPLL), deaths within the workforce age range (15-64 years) were specifically considered. The
cost of lost productivity due to air pollution was then calculated by multiplying PYPLL by per capita GDP and applying

a discount rate of 5.8%.
Findings
53,000 deaths in Iran in 2019 were attributed to air pollution. Of these, approximately 29,000 deaths were among

men, meaning that 55 percent of air pollution-related deaths occurred in men and 45 percent in women. Air pollution

accounted for 13.6 percent of all male deaths and 14.4 percent of all female deaths in 2019.

In 2019, approximately 414,000 premature life years were lost due to air pollution-related deaths in Iran, with
266,000 of those years occurring among men. This produced a sex ratio of 1.8 for premature life years lost. Air
pollution caused 142,856 years of productive life lost for both sexes in 2019. A notable gender difference emerged:

men lost 98,164 years (69 percent) of productive life, compared to 44,692 years (31 percent) for women.

The economic costs were calculated using different discount rates. At a discount rate of 8.5 percent, the cost of
lost productivity due to air pollution for both genders was $215 million, including approximately $147 million for
men and $67 million for women. At a 3 percent discount rate, costs rose to $222 million for men and $100 million
for women. At a zero percent discount rate, costs increased to $376 million for men and $171 million for women.
Finally, at an 8.5 percent discount rate, air pollution-related deaths represented 0.046 percent of GDP for men and

0.021 percent for women.
Discussion and Conclusion

In this study, the total mortality costs from air pollution were significantly higher for men than for women. This
difference can be explained by two primary factors: men’s higher mortality rate and greater employment participation
in Iran. Since the same GDP per capita was used for everyone in the calculation, the disparity cannot be explained by
wage differences between men and women. Instead, it is likely due to the greater exposure of men to outdoor
environments. Another important finding relates to the increase in air pollution-related deaths, particularly after age
45. This may indicate a weakening of the immune system with advancing age, suggesting a need for special attention

from policymakers to this age group.

On the other hand, the Health System Vision Document for 2025 sets an ambitious goal for Iran: achieving the
highest population health and building the most equitable, advanced health system in the region. To achieve this
goal, it is essential to take proactive measures to protect public health by controlling and reducing air pollution as a
critical environmental risk factor. Managing and reducing environmental pollutants to mitigate health consequences

is a core responsibility of the government.
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