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Abstract

Reducing environmental challenges and achieving sustainable development goals requires
conducting a comprehensive environmental assessment. In this context, the use of the
carrying capacity coefficient can serve as an effective tool. This coefficient allows us to
quantitatively assess environmental degradation and, by comparing biocapacity (the ability
of ecosystems to produce resources and absorb waste) with ecological footprint (the
amount of natural resources consumed by humans), gain a deeper analysis of environmental
status. Therefore, this study examines the impact of income inequality on the carrying
capacity index of Iran using the GMM method over the period 1993-2022. The findings
indicate that income inequality, urbanization, GDP, and industrialization all have a
significant negative impact on carrying capacity. Specifically, an increase of one unit in each
of these variables leads to a reduction of 0.39, 0.13, 0.73, and 0.10 units in carrying capacity,
respectively. On the other hand, the consumption of renewable energy has a significant
positive effect on this index, with an increase of one unit in renewable energy consumption
adding 0.13 units to carrying capacity. Therefore, with measures such as: Developing
income distribution policies and reforming the tax system, gradually removing energy
subsidies for high-income households, providing targeted support for low-income
households, offering educational incentives, imposing taxes on high-consumption assets,
applying tax incentives and special facilities for industries using clean technologies,
efficient water and energy consumption, and local raw materials, particularly in low-
population areas with high ecological capacity, avoiding the concentration of industries in
environmentally vulnerable areas, enacting stringent regulations for industries in water-
stressed and polluted areas—such as mandatory water recycling and the use of renewable
energy—supporting decentralization from metropolitan areas, developing small cities,
expanding clean transportation, recycling urban wastewater for green space irrigation, and
promoting renewable energy development are suggested.
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1. Introduction

Addressing environmental challenges and
achieving sustainable development goals
requires a comprehensive environmental
assessment. In this context, the use of the
carrying capacity coefficient can serve as
an effective tool. This coefficient enables
us to quantitatively assess environmental
degradation  and, by  comparing
biocapacity (the ecosystem’s ability to
generate resources and assimilate waste)
and ecological footprint (the amount of
natural resources consumed by humans),
attain a deeper analysis of the
environmental status. Income inequality is
a key factor in environmental degradation
and the carrying capacity of ecosystems.
Environmentally =~ harmful = economic
activities are heavily influenced by the
unequal distribution of resources and
power. Low-income individuals, due to
financial constraints and limited job
opportunities, often resort to the over-
exploitation of natural resources such as
forests and water bodies to meet their
daily needs. This type of exploitation can
lead to ecosystem destruction and a
decline in biodiversity. On the other hand,
wealthy individuals, driven by political and
economic uncertainties stemming from
inequality, tend to transfer their financial
resources to more stable countries. This
not only undermines the protection of
natural resources but also exacerbates
injustice in access to those resources (
Boyce, 1994; Malaki & Farahati, 2023; Uzar,
2021 & Mesron,2019 ). The theory of
"conspicuous consumption” suggests that
the wealthy classes engage in the
consumption of luxury goods and
resources to display their social status,
which leads to excessive consumption of
natural resources and environmental

degradation. The middle and lower
classes, in turn, may mimic the lifestyles of
the wealthy, resulting in increased
resource consumption, even if such
behavior incurs economic or
environmental costs for them. Ultimately,
income inequality causes both low-
income and wealthy groups to contribute
to environmental degradation in different
ways, highlighting the need for serious
attention and action towards sustainable
resource management (Anderson, 2024).
This article examines the relationship
between income inequality and the
carrying capacity index in Iran using the
gmm method during the period 1993-2022.

2. Methods

This study investigates the impact of
income inequality on the Load Capacity
Factor (LCF) index in Iran, utilizing the
maximum available data over the period
1993-2022. The data analysis was
conducted using Eviews software. To
estimate the model, the Generalized
Method of Moments (GMM) for time series
was employed, as the model used in this
research features a dynamic dependent
variable (the Load Capacity Factor index)
and satisfies the conditions required for
generalized moment estimations.

3. Findings

The estimation results indicate that the
model performs well based on standard
statistical criteria. The Sargan test fails to
reject the null hypothesis, suggesting that
the instrumental variables employed in the
model are valid and reliable. Given the
linear specification of the model, all
estimated coefficients can be interpreted
as elasticities. The findings reveal that the
lagged environmental carrying capacity
has a positive and statistically significant
impact on the current carrying capacity.
Specifically, a 1% increase in the previous
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period’s carrying capacity leads to a 0.51%
rise in the current period. This outcome is
consistent with theoretical expectations
and aligns with the findings of previous
studies. Moreover, income inequality
exerts a strong and statistically significant
negative effect on environmental carrying
capacity. A 1% increase in income
inequality is associated with a substantial
39% decrease in the carrying capacity
index, underscoring the detrimental
impact of economic disparities on
environmental  sustainability.  Green
energy consumption, on the other hand,
demonstrates a positive and significant
influence on carrying capacity. A 1% rise in
the use of renewable energy sources
results in a 0.13% increase in the carrying
capacity index. Conversely, other control
variables—namely GDP, urbanization, and
industrialization—are found to negatively
affect the carrying capacity. A 1% increase
in each of these variables leads to
reductions of 0.73%, 0.13%, and 0.10%,

respectively, highlighting the
environmental costs associated with
economic  growth and  structural
transformation.

4. Conclusion

In this study, the relationship between
income inequality and the environmental
carrying capacity index in Iran from 1993
to 2022 has been examined. For data
analysis, the Generalized Method of
Moments (GMM) technique, an advanced
econometric method, was employed. The
findings suggest that an increase in

, 2026, 21(50): 135-158.

income inequality within a society places
significant direct and indirect pressure on
natural resources, ultimately reducing the
environmental carrying capacity. In
societies with high income inequality, the
consumption of resources is distributed
unfairly. The affluent, due to their greater
purchasing power, typically consume
more, which results in higher pollution
and greater environmental strain. On the
other hand, lower-income groups often
have limited access to clean technologies
and sustainable lifestyles, and may use

resources inefficiently, further
contributing to environmental
degradation. = Consequently,  income

inequality is not only an economic and
social issue but also a serious threat to the
health of ecosystems and sustainable
development. Reducing inequality,
through strengthening social justice, can
lead to a more equitable distribution of

resources, improved  environmental
efficiency, and enhanced ecological
sustainability.
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