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Introduction

Economic growth, as one of the key indicators of development, has always attracted the attention of
policymakers and researchers. However, the process of economic growth is usually accompanied by
increased energy consumption, industrialization, and rapid urbanization, which can lead to intensified
pollutant emissions and environmental degradation. One of the most well-established theoretical
frameworks in this regard is the Environmental Kuznets Curve (EKC) hypothesis. This hypothesis
suggests that in the early stages of economic growth, environmental pollution increases; however, after
reaching a certain income level, improvements in technology, changes in production structure, and
increased social awareness cause pollution to decline.

Alongside the Environmental Kuznets Curve hypothesis, another framework explaining the relationship
between economic growth and the environment is the Environmental Phillips Curve (EPC). The EPC
indicates an inverse relationship between unemployment and environmental pollution, such that higher
employment and economic activity lead to increased pollutant emissions, while higher unemployment
is associated with lower environmental pressure. By emphasizing the role of the labor market in shaping
the intensity of economic activity and energy consumption, this framework allows for an examination
of the mechanisms through which employment and unemployment affect environmental quality and
serves as a complement to EKC analysis in understanding the interaction between economic growth and
the environment.

Analyzing the relationship between employment, unemployment, and pollution without considering the
sectoral composition of the economy and the gender pattern of the labor force would be incomplete, as
gender plays a decisive role in the type of activity, the intensity of energy consumption, and the level of
pollutant emissions. The main distinguishing feature and innovation of this study lies in incorporating
gender roles and women’s participation into the analytical model. Research shows that gender
differences in environmental behavior stem from social and cultural processes. According to gender
socialization theory, women are more strongly encouraged toward values such as care, empathy, and
responsibility, which makes them more sensitive to environmental issues. Risk perception theory and
care-based value frameworks also indicate that women perceive environmental risks more seriously,
manage energy and resource consumption more efficiently, and adopt more sustainable lifestyles.

Methodology

Following Shastri et al. (2022), this study examines the impact of female and male unemployment on
environmental pollution within the framework of the Environmental Kuznets Curve hypothesis across
the provinces of Iran over the period 2011-2021. To estimate the model, the F-Limer test is first
employed to choose between the pooled model and the fixed individual effects model. Given the
confirmation of cross-sectional heterogeneity, the Hausman test is then used to select the appropriate
model (fixed effects or random effects). The results confirm the necessity of employing a random effects
model.

Results and Discussion

The results of the panel model estimation indicate that gross domestic product has a negative and
statistically significant effect on carbon dioxide emissions; therefore, Iran’s provinces are located on the
downward-sloping segment of the Environmental Kuznets Curve. Moreover, the results show that the
male unemployment rate has a negative and statistically significant effect on CO. emissions, whereas
the female unemployment rate has a positive and statistically significant effect on environmental
pollution. In addition, an increase in gender inequality in unemployment—defined as higher female
unemployment relative to male unemployment—Ieads to a statistically significant increase in CO:
emissions. The findings also indicate that improving women’s employment levels and increasing their
economic participation can contribute to better environmental conditions. Furthermore, the ratio of the
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female population to the male population also shows a negative and statistically significant effect on
carbon dioxide emissions.

These results are consistent with the theoretical framework of the Environmental Phillips Curve and
with studies on gender and the environment. According to the EPC, reductions in unemployment are
typically accompanied by an expansion of economic activities and increased environmental pressure;
this pattern is more evident for men, as their employment is largely concentrated in energy-intensive
and highly polluting industries. In contrast, women’s employment and increased economic participation
are associated with lower COz emissions, since women are mainly employed in low-carbon and service
sectors, and their sustainable attitudes and behaviors lead to more efficient energy and resource
consumption. These findings highlight the importance of women’s participation in the labor market from
an environmental perspective and demonstrate that women’s employment not only does not harm the
environment, but can also be a factor in improving environmental quality.

In addition to labor market effects and the gender composition of the workforce, the results indicate that
structural and price-related factors also play an important role in CO2 emissions. Increases in energy
carrier prices reduce the level of pollutant emissions. At the same time, industrial and energy-intensive
provinces, due to the concentration of high-consumption industries and the high share of industry in
gross domestic product, exhibit higher average pollution levels. These findings suggest that effective
pollution-reduction policies must simultaneously address energy consumption management, price
reforms, and the industrial structure of provinces in order to ensure that economic development proceeds
in harmony with environmental protection.
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