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Environmental sustainability, as an approach to development, makes it possible to
meet the needs of the present generation without compromising the ability of future
generations. This approach helps to preserve natural resources, biodiversity, reduce
negative effects on the environment, improve the quality of human life and develop
a sustainable economy. Actually, environmental sustainability means a balance
between economic development, social sustainability and environmental
preservation. Achieving environmental sustainability requires identifying and
determining the factors affecting it. Therefore, the main objective of the present
study is to examine the effects of political freedom and human development on
environmental sustainability according to three indicators of Ecological Footprint
(EFP), carbon dioxide emissions (CO2) and Environmental Performance Index
(EPI) in Iran over the time period of 1990 - 2022 using the Dynamic Ordinary Least
Square (DOLS). In addition, human development index (HDI), has been used to
investigate the hypothesis of Environmental Kuznets Curve (EKC). The research
results indicate that human development index (HDI) has a negative effect and
political freedom (FPI) has a positive and significant effect on environmental
sustainability. On the other hand, the Environmental Kuznets Curve (EKC)
hypothesis test also showed that the square of the human development index has a
positive and significant effect on environmental sustainability; As a result, based on
this hypothesis, the inverted U relationship between human development index
(HDI) and environmental sustainability is confirmed in this study. Moreover, other
results of this research show that energy consumption (EC) has a negative effect,
urbanization rate (URB) and commercial openness (OPE) have a positive and
significant effect on environmental sustainability in the long term
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Introduction

During last decades, development thought has changed due to two different issues: human development and sustainable
development. Human development can be defined as the process of increasing welfare, expanding of freedom and
opportunities (Akbar et al, 2021). But the concept of sustainable development referes to the development that maintains
the level of welfare, achieved by the current generation, without compromising future generations’ welfare (WCED,
1987). The concept of sustainable development has been created as a result of two different approaches. The first
approach is the dependence of economic development on natural resources, which is analyzed through the resource
curse hypothesis in economic literature. Yet, the second approach is the impact of economic growth and the
development process on environmental sustainability in the framework of the Environmental Kuznets Curve
hypothesis (EKC) (Costantini & Monni, 2008). This hypothesis states that the relationship between income level and
environmental degradation forms an inverted U curve. It means that in the first stages of economic development,
achieving a higher income level is accompanied by an increase in environmental destruction. However, as the time
passes, the positive relationship between increasing income and environmental degradation reaches its maximum at
the turning point and gradually decreases after that (Pata et al, 2022).

Since in recent years, environmental challenges have become extremely acute, the relationship between human
development index and sustainable development has been gradually raised as a heated debate in the field of
environmental preservation and sustainability. Increasing HDI and social development index should act as an engine
to improve the environment. Higher level of social development indicates stronger economic power, higher level of
technology and better welfare of humans. Therefore, human development should facilitate increasing the productivity
of resources, improve the biological capacity of the environment, and help solve environmental problems. Hence, in
our research, following the two studies of Constantini and Monni (2008) and Merabet et al. (2021), we investigated
the relationship between human development index and environmental sustainability in Iran using Environmental
Kuznets Curve.

In addition to economic and social factors, political factors involved in the structure of government, such as civil
and political liberties, affect environmental sustainability. Political freedom and democracy are closely related to the
environment and resource protection and not only lead to more awareness of people, but also allow them to protest
forcing the government to be more accountable (Farzin & Bond, 2006). Having more information and environmental
awareness in countries with a free government structure help develop institutions to instruct the public about
environmental issues. High participation of people in the decision-making process provides better environmental
regulations. Additionally, more accountability of stakeholders can lead to environmental protection (Gungor et al,
2021).

In Iran, environmental sustainability and achieving economic development are two basic challenges. Iran has a
very high biological and natural diversity. However, in recent years, it faces many challenges such as the devastation
of water resources, emission of greenhouse gases, polution of soil, weather, and reduction of biodiversity. Hence,
preserving biodiversity and natural resources and optmimal exploitation of them is crutial for the society. Thus,
environmental sustainability studies play a key role in providing solutions and policies to preserve the environment,
reduce negative externalities and moving towards sustainable development. Because of their important role in
environmental sustainability, political freedom and human development are studied in this research in order to
investigate their effect on environmental sustainability in Iran. These studies can help decision makers in the fields of
politics, economy and environment to adopt appropriate actions to preserve the environment and sustainable
development.

Method

In this study, to investigate the effect of political freedom and human development on environmental sustainability in
Iran, based on the research literature and studies of Mrabet et al (2021), Charfeddine & Mrabet (2017) and Pata et al.
(2021) the experimental model of the research was specified as equation (1).

ES = f (HDI, HDI?, PFI, EC,URP,OPE) @

In regards to the research objectives, three different indicators were used for environmental sustainability in this
study, based on which, equation (1) is expanded as the following equations.
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EFP = A, + BEC, + BURP + B,OPE, + 8,HDI, + £HDI? + B,PFI, + &, )
CO? = B, + BEC, + BURP + BOPE, + ,HDI, + A HDI? + B,PFI, +¢, (3)
EPI, = A, + BEC, + BURP + B,0PE, + ,HDI, + £, HDI? + B,PFIl, +&, 4

Ecological Footprint (EFP), Emission of Carbon Dioxide (CO2) and Environmental Performance Index (EPI) are the
dependent variables of the research. Explanatory variables of the research model are Energy Consumption (EC),
Urbanization (URP), Openness to Trade (OPE), Human Development Index (HDI), Political Freedom Index (PFI)
and & is the error term. The variables and data sources of the research are detailed in Table 1.

Table 1. Variables and sources of research data

Variable Symbol Variable Measurement Source
Ecological Footprint EFP Global Hectare Per Capita Global Footprint Network
Carbon Dioxide Cco2 Metric Tons Per Capita World Bank
. It is a weighted average of 40 performance indicators and .
Environmental . Yale Center for Environmental
EPI scored between 0 (low performance) and 100 (high .
Performance Index performance). Law and Policy
The geometric mean of three indicators: Gross National . .
Human Development HDI Product, Life Expectancy and Education, scored between 0 United Nations Development
Index and 1 Program
. It is an index combined of political rights and civil liberties.
Political Freedom Index PFI The score is between 0 (low) and 12 (high). Freedom House
Energy Consumption EC Million Barrels of Crude Oil Equivalent Energy Balance
Urbanization URP Urban Population (% of total population) World Bank
Openness to Trade OPE Trade (% of GDP) World Bank

In this study, the square of Human Development Index (HDI?) was used to test the environmental hypothesis of
Kuznets. In addition, all the data except HDI, have been entered in the research model in logarithmic form. To conduct
the research, annual data during time period of 1990-2022 are used in Microsoft Office and EViews software. To
estimate the model, Dynamic Ordinary Least Square (DOLS) method presented and developed by Stock & Watson
(1993) and Saikkonen (1992) was used. This method is proposed to solve the problem of the presence of stochastic
trends in time series and to provide a method for estimating relationships among variables with stochastic trends.
Additionally, this method can be used in cases where the degrees of cointegration of explanatory variables are different
(Pedroni, 2004).

Results:
The Augmented Dickey-Fuller test (ADF) was used to test the stationarity of research variables that indicates that
variables CO2, EPP, EC and URP are stationary at level. On the other hand, EPI, HDI, PFI and OPE are integrated of
order one. Therefore, the data are cointegrated of order 1(0) and 1(1). Schwartz Bayesian Criterion (SBC) was used to
determine the optimal lag as the number of research data is less than 100. Lag one has been chosen as the optimal lag.
Johansen-Juselius Cointegration Test was used to check the long-term relationship between research variables. In
model 1, the presence of 4 cointegration vectors, in model 2, the presence of 5 cointegration vectors, and in model 3,
the existence of 4 and 3 cointegration vectors among the variables of the model are confirmed by Cointegration Test.

In this study, the DOLS method was used to estimate the long-term relationship of research variables. According
to the results of the research, an increase of one unit in the HDI will increase the EFP and CO2 by 1.22 and 0.93 units
respectively, and EPI will decrease by 0.36 units. Therefore, the increase in HDI in the studied years has reduced the
sustainability of the environment in Iran. An increase of one unit in HDI square index will reduce EFP and CO2 by
0.78 and 0.57 units, respectively, and increase the EPI by 0.36 units. As a result, the square of HDI increases
environmental sustainability and hypothesis EKC is confirmed.

A one percent increase in PFI can decrease EFP and CO2 by 0.23 and 0.36 percent, respectively, and increase EPI
by 0.21 percent. Therefore, if PFI is improved, it can increase environmental sustainability. A one percent increase in
EC cause EFP and CO2 increase respectively by 2.28 and 2.15 percent, and EPI decreases by 1.01 percent.
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Therefore, the increase of EC reduces the environmental sustainability and increases devastation of environment.
If OPE increases by one percent in research models, EFP and CO2 will decrease by 0.71 and 0.395 percent,
respectively, and EPI will increase by 0.28 percent. Therefore, trade improvement and liberalization are in line with
improving the sustainable development of the environment. A one percent increase in URP can decrease EFP and CO2
by 0.73 and 1.14 percent and increase EPI by 0.39 percent. Therefore, the increase of URP has made the environment
sustainable. Hansen Parameter Instability test was used to check the long-term relationship. Hansen statistics in models
1, 2 and 3 are 0.079, 0.141 and 0.180, respectively, which are not statistically significant. That is, according to the
results, the null hypothesis, that there is a long-term relationship between the variables of all three models, has been
accepted.

Table 2. Estimation results of research models (source: research findings)

) Model 1: EFP Model 2: CO2 Model 3: EPI
Variables Coefficients | t statistic pvalues | Coefficients | t statistic p values | Coefficients | t statistic p values
HDI 1.22 7.14 0.000 0.93 8.77 0.000 -0.36 -4.36 0.007
HDI? -0.78 -7.34 0.000 -0.57 -8.75 0.000 0.27 5.27 0.003
PFI -0.23 -2.51 0.053 -0.36 -6.20 0.001 0.21 4.74 0.005
EC 2.28 5.19 0.003 2.15 7.86 0.000 -1.01 -4.75 0.005
OPE -0.72 -3.05 0.028 -0.39 -2.67 0.043 0.28 2.45 0.057
URP -0.73 -3.39 0.019 -1.14 -8.52 0.000 0.39 3.77 0.013
C -30.06 -3.95 0.010 -0.51 -0.10 0.910 4.49 1.22 0.277
Conclusion:

In this study, the determining factors of environmental sustainability in Iran during the period of 1990-2022 have been
investigated using the DOLS method. The research results indicate that there is an inverted U-shaped relationship
between environmental sustainability and human development index so that the sustainability of the environment
decreases at first. However, at medium and high levels of human development, the combination and technical effect
with higher education, and technology development as well as the use of renewable resources, help to reduce
degradation and increase environmental quality. As a result, human development eventually increases environmental
sustainability. Subsequently, the results of this study confirm the EKC hypothesis for human development. According
to this finding, human well-being reduces the pressure on environment, and consequently it is possible to provide social
and environmental benefits by supporting policies that increase social welfare. Educated, healthy, and high-income
people are more aware of environmental issues, and the improvement of human development ensures the upgrading
of environmental quality. Therefore, improving people's living standards and increasing their awareness about the
environment and the impact of human activities on environment can encourage people to take responsible actions for
the sustainability of the environment. According to the results, political freedom in Iran increases environmental
sustainability. By increasing the level of political freedom, people can contribute to the sustainability of the
environment through active participation in environmental decisions and presenting their opinions and ideas.
Furthermore, political freedom leads to an increase in transparency and prevents corruption by dealing with it. More
transparent and responsible governments can better prevent interference and corruption in environmental fields. Other
results of the research show that energy consumption reduces the sustainability of the environment in Iran. On the
other hand, commercial liberalization and increasing urbanization leads to environmental sustainability improvement
in Iran.
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