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Abstract

Climate change is a pervasive and escalating crisis with far-reaching socio-economic
consequences, disproportionately affecting vulnerable groups. Iran faces acute climate stress—
particularly drought and water scarcity—making the socio-economic impacts of climatic shocks
especially salient. Women’s economic participation is a key indicator of sustainable
development and is potentially sensitive to climate-related disruptions through multiple
channels, including heightened care burdens, employment vulnerability, and unequal access to
adaptive resources. This study investigates the relationship between climate conditions and
women’s economic participation in Iran’s urban labor market across 30 provinces over the
period 2015-2023, using a dynamic panel framework estimated by the Generalized Method of
Moments. Women’s economic participation is measured as the ratio of female to male labor
force participation in urban areas. Climate conditions are proxied by the De Martonne aridity
index. The dynamic panel results indicate that worsening climate conditions and increased
drought are associated with a decline in women’s relative participation in urban labor markets,
consistent with women’s greater exposure to socio-economic vulnerability. The findings suggest
that strengthening climate awareness and education, alongside gender-sensitive adaptation and
labor-market policies, is essential for mitigating adverse distributional effects.
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Introduction

Climate change is among the most pressing global challenges, affecting ecosystems, livelihoods,
and social systems while intensifying pre-existing inequalities—particularly gender inequality.
Women’s social roles and economic positions often increase their exposure to climate risks relative
to men. In many settings, climate-induced livelihood pressures trigger male migration, shifting
greater household and economic responsibilities onto women (UN Women, 2020). Moreover,
women are frequently concentrated in informal, low-income, and less protected segments of labor
markets, which tend to be highly sensitive to environmental shocks (World Bank, 2021). Low female
representation in climate-related decision-making can further weaken the effectiveness and equity
of adaptation strategies, whereas inclusive governance tends to support more sustainable and just
outcomes (UNDP, 2020).

Given women’s central role in household welfare and intergenerational human capital formation,
increased vulnerability among women can generate broader societal costs. Against this background,
the present study examines whether and how climate change affects gender inequality in economic
participation in Iran’s urban areas. The article proceeds by outlining the theoretical foundations,
reviewing the relevant empirical literature, describing the data and econometric strategy, presenting
results, and concluding with policy implications.

Methodology

This study examines the effect of climate conditions on gender inequality in urban economic
participation in Iran. The analysis uses province-level panel data for 30 provinces over 2015-2023,
compiled primarily from the Statistical Center of Iran. The dependent variable is the female-to-male
ratio of labor force participation in urban areas, capturing gender disparities in economic
participation.

Climate conditions are measured using the De Martonne aridity index, which reflects humidity
and precipitation patterns and is commonly used to proxy drought intensity and aridity. The
empirical model is estimated as a dynamic panel, allowing women’s relative participation to depend
on its own lagged values, and is fitted using GMM estimators developed in the dynamic panel
literature (Arellano & Bond, 1991; Arellano & Bover, 1995; Blundell & Bond, 1998). This approach
is appropriate when the dependent variable exhibits persistence and when regressors may be
endogenous or jointly determined with participation outcomes. The GMM framework also helps
address unobserved heterogeneity, heteroskedasticity, and autocorrelation, and supports consistent
estimation under standard moment conditions (Manajeb & Nosrati, 2018).

Control variables include economic and demographic factors that plausibly shape women’s
labor-market participation, such as sectoral value added (industry and services), urbanization,
income inequality (Gini coefficient), and marriage rates.
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Results and Discussion

The estimation results indicate that the model coefficients are statistically significant and that
climate conditions meaningfully shape gender inequality in urban economic participation. The De
Martonne index is positively associated with the female-to-male participation ratio, implying that
improved climatic conditions (higher rainfall/humidity and lower aridity) are linked to greater
gender equality in participation. Conversely, increased drought and adverse climate conditions are
associated with reduced women’s relative participation, consistent with evidence that climate
impacts are not gender-neutral and that women face heightened vulnerability due to social and
economic inequalities (Adzola et al., 2019; Anderson et al., 2017; Safao & Maggio, 2018; Eastin,
2018; Gu, 2012; Padial et al., 2019; Quizombing et al., 2018; Rao et al., 2019). In line with Denton
(2002), climate stress may worsen precarious employment conditions and increase unpaid household
responsibilities such as childcare, eldercare, and resource collection.

The results also show that higher value added in industry and services improves conditions for
women and increases gender equality in participation. This aligns with findings that economic
development in these sectors is positively associated with female labor force participation (Ostabash
& Gulsoy, 2020), and that expansion of the service sector can be particularly supportive of women’s
employment due to skill alignment and job characteristics (Ostry et al., 2018). Moreover, higher
income inequality (a higher Gini coefficient) is associated with larger gender gaps in participation,
and climate change can amplify these disparities by constraining poor households’ adaptive capacity
(Dang et al., 2023). Urbanization is positively related to women’s economic opportunities and
independence (Tacoli & Satterthwaite, 2013), whereas higher female marriage rates are negatively
associated with relative participation. As noted by Cho (2025), marriage can affect participation
differently across income groups, reflecting heterogeneous constraints and incentives.

Conclusion

Using dynamic panel data for 30 provinces of Iran over 2015-2023, this study finds that climate
deterioration and increased drought reduce gender equality in urban economic participation, while
improved humidity and rainfall conditions are associated with higher female-to-male participation
ratios. The results further indicate that growth in value added in the service and industrial sectors
and higher urbanization rates support greater gender equality in participation, whereas income
inequality (Gini coefficient) and marriage rates tend to reduce it.

These findings highlight the importance of integrating gender considerations into climate
adaptation and labor-market policy. Beyond general climate mitigation and adaptation, policy
priorities should include strengthening climate awareness and education through schools and media,
improving women’s access to adaptive resources and employment protection, and supporting
enabling conditions—such as childcare infrastructure and skills development—that can reduce the
disproportionate burden of climate shocks on women’s economic participation.
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