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Objective: The purpose of this study is to model and explain the dynamic and
reciprocal relationship between economic development and environmental
pollution, taking into account the mediating and moderating role of institutional
quality in MENA countries.

Method: This applied study covers the period from 2010 to 2023. To
construct composite indices for institutional quality, economic development,
and environmental pollution, the Principal Component Analysis (PCA)
approach was employed.

Results: The analysis of the relationship between the variables without
considering institutional quality effects revealed that economic development
initially increases environmental pollution but subsequently leads to its reduction,
consistent with the Environmental Kuznets Curve (EKC) hypothesis. Moreover,
environmental pollution has a negative and significant long-term impact on
economic development. When institutional effects were incorporated into the
analysis, the findings indicated that institutional quality and efficiency mitigate the
adverse effects of economic development on environmental pollution, improving
this relationship by 0.966%. Similarly, institutions reduce the negative impact of
environmental pollution on economic development by 0.719%.

Conclusion: The findings indicate that enhancing institutional quality, policy
transparency, and institutional and economic stability contributes to reducing
environmental degradation and improving economic productivity. According to
the results, investment in clean technologies, institutional reforms, and the
implementation of environmental taxes can mitigate the negative environmental
impacts of economic development. Therefore, policymakers in the MENA
region can guide development toward a knowledge-based and sustainable
economy, ensuring simultaneous improvements in both economic growth and
environmental quality.
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Introduction

The main purpose of this study is to model and explain the dynamic and reciprocal relationship
between economic development and environmental pollution while considering the mediating
and moderating role of institutional quality in the MENA region. Given the growing importance
of environmental sustainability alongside economic growth, understanding how these two
dimensions interact and identifying the institutional mechanisms that shape this relationship have
become crucial for policymakers and scholars alike. The MENA region, characterized by a heavy
dependence on natural resources, substantial disparities in institutional effectiveness, and
exposure to energy market fluctuations, provides a compelling setting for such an investigation.

Theoretically, the Environmental Kuznets Curve (EKC) hypothesis posits that economic
growth initially leads to environmental degradation, but after reaching a certain income threshold,
further development results in improved environmental quality. Building on this premise, the
present study seeks to determine whether institutional quality can serve as a mediating factor that
mitigates the adverse effects of economic expansion on environmental degradation and,
conversely, enhances the long-run positive feedback from environmental improvement to
economic performance.

Method

This study is applied and descriptive-analytical in nature and covers the period from 2010
to 2023. The research methodology consists of two main stages.

In the first stage, the study employs Principal Component Analysis (PCA) to construct
composite indices. PCA allows for the aggregation of variables related to economic
development, environmental pollution, and institutional quality, resulting in robust and
representative indices with high explanatory power.

In the second stage, the dynamic relationships between economic development and
environmental pollution are analyzed using Panel Time-Varying Parameter Factor-Augmented
Vector Autoregression (PTVP-FAVAR) models. This approach enables the assessment of the
impacts of explanatory variables on the system over short-, medium-, and long-term horizons
while also capturing the moderating effect of institutional quality.

By combining these methods, the study simultaneously evaluates the direct and indirect
effects of economic development on environmental pollution, as well as the long-term feedback
effects of environmental degradation on economic growth. In addition, it allows for the
examination of how institutional quality functions as both a mediator and a moderator, guiding
the development—environment relationship toward a sustainable equilibrium.

Results

The empirical results confirm a nonlinear relationship between economic development and
environmental pollution, consistent with the Environmental Kuznets Curve (EKC) hypothesis.
In the early stages of development, economic expansion leads to higher pollution levels due to
rapid industrialization, increased energy consumption, and inefficient resource use. However, at
more advanced stages of development, technological innovation, structural transformation
toward service-oriented sectors, and greater environmental awareness collectively reduce
pollution intensity.

Furthermore, the findings indicate that environmental degradation exerts a negative and
statistically significant long-term impact on economic development, as pollution diminishes
labor productivity, undermines public health, and increases social and environmental costs.

When institutional factors are incorporated into the model, notable changes emerge. The
results reveal that institutional quality and efficiency significantly mitigate the negative effects
of economic development on environmental pollution, improving this relationship by 0.966%.
Similarly, institutions reduce the adverse impact of environmental degradation on economic
development by 0.719%.
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These findings suggest that strong institutions, through effective governance, regulatory
enforcement, and transparent policymaking, can promote a virtuous cycle in which economic
growth and environmental protection reinforce one another rather than conflict.

A more detailed examination of the data further shows that countries with higher institutional
quality tend to reach the turning point of the EKC at lower income levels and move more rapidly
toward a sustainable trajectory. Conversely, countries with weak institutions, high levels of
corruption, and political instability remain trapped in the phase of environmental deterioration
and fail to benefit from sustainable growth.

Conclusions

The results of this study demonstrate that institutions play a central role in moderating the
impacts of economic development on environmental sustainability. Institutional quality,
transparency, and stability create the conditions necessary for implementing coherent and long-
term economic and environmental policies, reducing regulatory uncertainty, improving
resource efficiency, and facilitating private-sector investment in clean and renewable
technologies.

Based on the empirical evidence, policymakers in MENA countries should prioritize
institutional reforms alongside strategies that promote sustainable economic growth.
Strengthening governance mechanisms, ensuring policy stability, and enhancing the rule of law
are essential for mitigating the negative environmental impacts of economic development.

Moreover, introducing green taxes (Marshallian environmental taxes), promoting renewable
energy, and investing in research and development (R&D) focused on clean technologies and
innovation can significantly reduce environmental degradation while sustaining economic
performance.

The findings also indicate that the Environmental Kuznets Curve is evident in the MENA
region, but its shape and turning point are highly influenced by institutional quality. Strong,
transparent, and accountable institutions accelerate the transition toward a low-carbon,
knowledge-based economy, whereas weak governance delays this transition.

Therefore, institutions should be regarded not merely as a background condition for
economic activity, but as a key driver of sustainable development, capable of aligning
economic growth with environmental protection and fostering long-term resilience.
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