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Abstract

The Human Development Index (HDI), as a measure of the level of economic and social development, has an
impact on the level of environmental degradation and pressure. So far, few researchers have focused on the
relationship between human development and environmental quality through the lens of the traditional
Environmental Kuznets Curve. In this context, the aim of this research is to assess the impact of the Human
Development Index, together with other explanatory variables such as trade, energy consumption and
urbanisation, on the Ecological Footprint Index in oil and non-oil countries in the Middle East. This study uses
the combined data available in the databases of the World Bank, the United Nations Development Programme,
and Global Footprint Network for 8 oil countries (Bahrain, Iran, Iraq, Kuwait, Oman, Qatar, Saudi Arabia, and
the United Arab Emirates) and 5 non-oil countries (Egypt, Jordan, Lebanon, Malta, Morocco, and the United
Arab Emirates) in the Middle East region for the period 2000 to 2019. The two-stage difference GMM
estimation method was also used to estimate the regression. In this method, after specifying the initial model,
it is differentiated from the regression to remove the effects of cross from the model. Then, in the second step,
the remaining residuals from the first step are used to balance the variance-covariance matrix.The results
showed that there is an inverted U-shaped relationship between human development and ecological footprint
for non-oil countries. Thus, improving the human development index in the early stages of development by
increasing the ecological footprint index damages the environment of non-oil countries. In spite of that with
the improvement of the development level of the countries, this trend is reversed. However, a further increase
in human development leads to continuous improvement of environmental quality in oil countries. Moreover,
the results showed that the positive effect of energy consumption on the ecological footprint index is
numerically more significant in oil countries than in non-oil countries. This is despite the fact that the effect
coefficient of the trade volume variable on the ecological footprint index for oil and non-oil countries has been
met, respectively, negatively and positively. The effect of the urbanization variable on the ecological footprint
index for both groups of oil and non-oil countries is as expected and positive. Therefore, policymakers should
be aware of the existing causality between human development and the ecological footprint index and focus
on accelerating human development to reverse the current process of environmental degradation.
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Introduction

Proponents of the Environmental Kuznets Curve (EKC) hypothesis argue that economic development can
ultimately serve as a viable solution to prevent environmental degradation. In the long run, it offers a promising
path for policymakers aiming to increase national wealth without compromising environmental quality.
However, traditional EKC literature has a significant flaw: it focuses solely on income levels, real GDP, or
GDP per capita as key variables for achieving environmental improvements, neglecting the social dimension,
which is a crucial pillar of sustainable development. While GDP and related metrics are good indicators of an
economy's size and performance, they do not reflect overall human development and individual well-being.
For instance, relying solely on GDP overlooks aspects of human well-being related to income saturation,
consumption, and the interactions between education, health, and the environment. This study adopts a
modified EKC hypothesis by using the Human Development Index (HDI) instead of GDP per capita. The aim
is to demonstrate that countries with better socio-economic conditions will ultimately experience
environmental improvements. The impact of HDI on the environment is measured using the Ecological
Footprint Index, which indicates environmental sustainability by measuring excessive human demand on
available natural resources. In this context, the present study examines the role of HDI in improving
environmental quality, with a particular focus on Middle Eastern countries, distinguishing between oil and
non-oil nations. The study addresses the following questions: What is the direction and extent of the impact of
HDI on the Ecological Footprint Index as an indicator of environmental quality through the lens of the
Environmental Kuznets Curve?

Material and methods

In this study, several variables are utilized to examine the relationship between environmental degradation and
social and economic development. The dependent variable, the ecological footprint, serves as a comprehensive
measure of environmental degradation, encompassing components such as the carbon footprint, cropland,
pasture, forest products, built-up land, and aquatic ecosystems. The explanatory variables include the Human
Development Index (HDI), trade, energy consumption, and urbanization. The study employs panel data from
the World Bank, United Nations Development Program, and Global Footprint Network databases, covering
eight oil-producing countries (Bahrain, Iran, Irag, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab
Emirates) and five non-oil countries (Egypt, Jordan, Lebanon, Syria, and Turkey) in the Middle East region
for the period 2000 to 2019. A two-stage differential Generalized Method of Moments (GMM) method is used
to estimate the regression. In this method, after specifying the initial model, differential regression is applied
to eliminate cross-sectional effects. In the second stage, the residuals from the first stage are used to balance
the variance-covariance matrix.

Results and Discussion

The results indicate an inverted U-shaped relationship between human development and the ecological
footprint for non-oil countries. In the early stages of development, improvements in the Human Development
Index (HDI) increase the ecological footprint, thereby damaging the environment. However, as countries
continue to develop, this trend reverses, leading to environmental improvements. In contrast, further increases
in human development consistently enhance environmental quality in oil-producing countries. Notably, the
elasticity of the square root of the HDI for oil countries is significant; a one percent increase in this index
results in a 1.8 percent decrease in the ecological footprint. For non-oil countries, the coefficient of the Human
Development Index (HDI) is positive, while its square root is negative. This indicates that a one percent
increase in the HDI results in a more than one percent increase (specifically 1.9 percent) in the Ecological
Footprint Index, which is a significant amount. The negative coefficient of the square root of the HDI suggests
a downward concavity of the curve, forming an inverted U shape. Additionally, the study found that the
positive impact of energy consumption on the ecological footprint is more pronounced in oil-producing
countries compared to non-oil-producing countries. The effect of trade volume on the ecological footprint
differs between these groups: it is negative for oil-producing countries and positive for non-oil-producing
countries. This disparity can be attributed to the fact that oil-producing countries primarily export oil and gas
while importing intermediate and final goods. With substantial financial resources and growing awareness of
environmental quality, these countries tend to import the latest innovations that reduce energy consumption.
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Conversely, non-oil countries often rely on traditional, energy-intensive technologies. The effect of
urbanization on the ecological footprint is expected to be positive for both oil and non-oil country groups.

Conclusion and future research

This study demonstrates a quadratic effect of the Human Development Index (HDI) on the Ecological Footprint
Index, suggesting that human development can be leveraged by policymakers to reduce environmental
degradation and achieve sustainable development. Policymakers should recognize the causality between
human development and the Ecological Footprint Index and focus on accelerating human development to
reverse current trends. Improving the education system in a country raises awareness about the importance of
the environment and equips individuals with the skills and knowledge necessary to use environmentally
friendly technologies. Consequently, better education enables a significant portion of the workforce to access
skilled, low-polluting jobs. Additionally, human development fosters the establishment of a robust healthcare
system, leading to wealth generation through a healthier and more productive workforce. The study's results
indicate that a serious commitment to designing and implementing clean energy consumption policies will
reduce the pollution burden from fossil fuels, which are the primary energy sources in these countries. Given
the specific conditions of Middle Eastern countries, political instability is expected to delay the environmental
benefits of socio-economic development. Therefore, future studies should consider including this variable in
the proposed model.
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3. Generalized Method of Moments (GMM)
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