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Abstract

One of the goals of the green economy is to reduce the negative environmental
effects caused by the use of natural resources in developing economies.
Investigating the separation of economic growth from fossil fuels is a key task that
has been addressed in few studies. Therefore, the main purpose of this research is to
investigate the effect of economic freedom on the process of separating economic
growth from fossil fuels. In this study, the method of estimating the model is based
on panel data, which is in the period (2000-2020) and for "developing countries
(Iran, Brazil, India and China) and developed countries (America, England,
Germany and France)" has been done. The estimated models are presented in the
form of multivariate linear regression models according to the research hypotheses.
Based on the obtained results, the economic freedom variable had a positive and
significant relationship with the dependent variable (economic growth rate).
Therefore, for both groups of countries at the 95% confidence level, economic
freedom had a positive and significant effect on the process of separating economic
growth from fossil fuels.

Introduction

The impact of the increase in economic freedom on the consumption of renewable
energy may occur in different ways, trade in goods and services increases, and if the
structure is suitable for the use of renewable energy in the production process of
goods and services, the consumption of green energy will increase. There have been
very limited studies on the relationship between economic freedom and the process
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of separating economic growth from fossil fuels, so the present study is one of the
first studies that will investigate this issue.

Therefore, the present study tries to experimentally examine the hypotheses of
the effect of economic freedom and economic growth on the consumption of
renewable energy in a selection of developed and developing countries. Therefore,
two hypotheses are tested. First, economic freedom has a positive and significant
effect on economic growth. Second, whether economic growth has an effect on the
reduction of fossil fuel consumption or not.

Methods and Material

To estimate the model, panel data method is used in econometrics. First, the impact
of economic freedom on economic growth is analyzed in the form of a dynamic
model and by the generalized least squares (GLS) method.

In the first step, the stationary of variables is examined through stationary tests.
Then, knowing that the data is station, the models will be estimated and interpreted.
In the estimation of the models that are based on combined data, at first, the F-test of
Limer is used to determine whether the model is Pool or Panel, and in the next step,
the Hausman test will be performed to determine the fixed effects or the random
effects method should be used, and finally To determine and check the long-term
relationship between the variables used in the model, Pedroni's test is used.

To test the second hypothesis of the research, in order to accurately calculate the
effect of economic growth on the reduction of fossil fuel consumption, or in other
words, to separate economic growth from fossil fuel consumption and the use of
renewable energy, the separation index should be calculated based on the Tapio
classification.

Results and Discussion

Before estimating the model, in the first step, it is necessary to check the stationary
of the data used in the model. Based on the obtained results, all the variables are
station. Next, to determine whether the data is pool or panel, it is necessary to use
Limer's F test. The numerical value of the statistics of this test for developing and
developed countries is calculated in this way, the null hypothesis that the statistical
data is pooled is rejected and the opposite hypothesis (data being a panel) is
accepted.

In the next step, in order to choose a method between fixed and random effects,
the Hausman test should be used. According to the results of the Hausman test, the
null hypothesis is rejected and the fixed effects method should be used.

In order to solve the problem of autocorrelation or heterogeneity variance in
models that have panel data, the heterogeneity variance test is used. In this research,
the wald test was used.

According to the obtained results, the existence of heterogeneity variance in the
model is accepted. So in this way, the generalized least squares method is used to
estimate the model to solve the autocorrelation problem of the model.

According to the long-term relationship test results, the null hypothesis that there
is no long-term relationship between the variables is accepted and there is no long-
term relationship between the variables.
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Based on the results of the generalized least squares estimation, economic
freedom in both groups of countries has a positive and significant relationship with
economic growth, and with an increase of one unit in the variable of economic
freedom, it is 0.88 units in the countries developed and 2.36 units in developing
countries, the variable of economic growth increases.

Also, the variable of renewable energy consumption in developing countries and
the variables of inflation, foreign direct investment, export in developed countries do
not have a significant effect on economic growth.

In relation to the second hypothesis test, in order to accurately estimate the
impact of economic growth on the reduction of fossil fuel consumption, or in other
words, the separation of economic growth from fossil fuel and the use of renewable
energy, the separation index should be calculated according to the separation
formula and according to the criteria in the relevant table.

According to the results obtained and the classification of the Tapio index, it can
be said that in developing countries, except for a few cases, we are in the region of
negative isolation in most years, that is, with the decrease in gross domestic growth,
the consumption of renewable energy increases. found that the hypothesis of the
research is rejected. In relation to developed countries, it should be said that they are
in a state of negative isolation in all years, that is, with the reduction of GDP, the
amount of renewable fuel consumption has increased, so the second hypothesis of
the research is rejected.

Conclusion

As the results obtained in the previous section showed, the coefficients of variables
such as economic freedom are positive and significant in both models of developing
and developed countries. In general, it can be said that the results of the Generalized
Least Squares (GLS) test showed that the first hypothesis of the research is accepted
and that there is a significant and positive relationship between economic freedom
and economic growth in developing and developed countries.

Also, in developed countries, the second hypothesis of the research was rejected,
and in developing countries, except for a few specific years, the second hypothesis
was rejected, that is, a positive relationship between economic growth and the
amount of renewable fuel consumption was not observed. Of course, it should be
said that in these countries, the amount of renewable fuel consumption has been
increasing, but the amount of gross domestic product has been decreasing and is
accompanied by negative growth.

Keywords: Economic freedom, economic growth, fossil fuels, renewable
energy
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