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pollution, economic development, and public health based on Bayesian model
averaging approaches in MENA countries. This is applied research conducted over
the period 2010-2023. For modeling the dynamic interactions among variables, the
PTVP-DMA, PTVP-DMS, PBMA, and PWALS approaches were employed. The
model was estimated in two stages. In the first stage, the relationship between
institutions, environmental pollution, economic development, and public health was
estimated without considering the indicators of good governance and democracy. In
the second stage, by incorporating these indicators, the relationships were re-
estimated. The results revealed the existence of nonlinear dynamic behavior among
the variables under study. Accordingly, the PTVP-DMA model demonstrated higher
accuracy compared to the other models. Based on the institutional index model,
economic development, having the longest effect period, was identified as the most
influential variable affecting institutional quality. In the economic development
model, institutional quality was found to be the most influential variable with the
longest effect period. In the public health model, environmental pollution, again with
the longest effect period, was identified as the most influential variable affecting
public health. In the environmental pollution model, economic development was the
most influential factor with the longest effect period. Incorporating good governance
and democracy variables strengthened the interrelations among institutional quality,
economic development, public health, and environmental pollution, while also
improving the reliability of the estimated coefficients.
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Extended Abstract

Introduction

Institutions, as the formal and informal rules governing societies, play a critical role in shaping the trajectory of
economic development and the management of natural resources. The quality of institutions can have a direct influence
on environmental policies and, consequently, on public health. Economic development pursued without due
consideration of environmental concerns can lead to increased pollution, ultimately diminishing quality of life and
public health outcomes. A rise in Gross Domestic Product (GDP) without adequate management of natural resources
and pollution can result in a surge in pollution-related illnesses. However, strong and effective institutions are capable
of mitigating the adverse effects of economic growth on the environment and public health by designing and
implementing efficient environmental policies.

In this regard, appropriate policy instruments can reduce pollution and improve public health, thereby accelerating
economic development. Public health, as one of the key indicators of human development, is directly influenced by
environmental quality and institutional governance. Air, water, and soil pollution are known to increase the prevalence
of chronic diseases and reduce life expectancy. Enhancing institutional quality and applying effective environmental
policies can lead to lower pollution levels and improved public health indicators. Therefore, strengthening institutional
quality and crafting effective environmental strategies are essential prerequisites for promoting public health.
Although numerous studies have explored the relationships between these variables in pairs—such as the link between
economic development and health, or between institutions and environmental degradation—there remains a gap in the
literature regarding a comprehensive analysis that incorporates all four variables simultaneously. Despite extensive
research into these bilateral relationships, there is still a lack of studies that concurrently examine the interplay among
institutions, economic development, environmental pollution, and public health.

In light of this research gap, the present study aims to investigate the complex interconnections between institutions,
environmental pollution, economic development, and public health. Understanding these interrelations will enable
better prioritization of key influencing factors and reduce temporal inconsistencies in policymaking. The primary
innovation of this study lies in its development of an analytical framework that allows for the simultaneous assessment
of these four components, while identifying the direction and magnitude of their mutual influences. By employing
causal modeling and inter-variable dynamic analysis, this research endeavors to provide more precise and actionable
insights for policymakers working in economic, environmental, and public health domains.

Methods

This study adopts an applied research approach and covers the time period from 2010 to 2023. The sample consists of
MENA (Middle East and North Africa) countries selected purposefully. To estimate the dynamics among the variables,
the study employs Panel Principal Component Analysis (Panel PCA), as well as several advanced econometric models,
including the Panel Time-Varying Parameter with Dynamic Model Averaging (PTVP-DMA), Panel Time-Varying
Parameter with Dynamic Model Selection (PTVP-DMS), Panel Bayesian Model Averaging (PBMA), and Panel
Weighted Averaging Least Squares (PWALS).

Given the multitude of factors that affect each of the study's variables, the initial objective is to identify the most
significant determinants of the dependent variables. To that end, Principal Component Analysis is used to consolidate
numerous explanatory factors into composite indices, allowing for a clearer analysis of how the variables influence one
another. Time-Varying Parameter (TVP) models are then applied to capture how the effects of these indices change
over time. These models are particularly suitable for tracing the evolution of inter-variable relationships over the study
period.

The model is estimated in two stages. In the first stage, the relationships among institutions, environmental pollution,
economic development, and public health are evaluated without incorporating the indicators of good governance and
democracy. In the second stage, these governance-related variables are introduced into the model to reassess the
relationships among the main variables.

Results

The findings indicate that nonlinear dynamic interactions exist among the core variables of the study. Among the
modeling approaches used, the Panel Time-Varying Parameter with Dynamic Model Averaging (PTVP-DMA) model
demonstrates superior accuracy in capturing these dynamics. In the institutional quality index model, economic
development emerges as the most influential factor, exhibiting the longest duration of impact. In the economic
development index model, institutional quality plays the most significant role, again with the longest lasting effect. In
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the public health index model, environmental pollution is identified as the key determinant with the most extended
period of influence. Meanwhile, in the environmental pollution index model, economic development has the greatest
impact over time.

Furthermore, the inclusion of good governance and democracy variables enhances the interrelations among
institutional quality, economic development, public health, and environmental pollution. It also improves the
credibility of the estimated coefficients. These results underscore the importance of institutional factors and
governance quality in shaping the interdependent dynamics of development, health, and the environment.
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