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during 1999-2015. In the present study, while estimating a general model
including 50 member countries, two models were also examined by the
degree of political freedom of countries, including non-free and partially
free countries.
Material and Methods: The Generalized Method of Moment (GMM)
method was used for this purpose. To verify the stationary, Breitung, Im,
Pesaran, Shin, and Hadri tests have been used. Also, to investigate co-
integration, the Pedroni test was applied.
Finding: The results showed that the relationship between political
freedom and carbon emissions is significant and negative and the
relationship between economic freedom and CO2 emissions is significant
and positive. The relationship between economic growth and carbon
emissions is positive and significant, and due to the negative relationship
between economic growth and the environment, the existence of the
Kuznets environmental curve in the member countries of the Organization
of Islamic Cooperation was confirmed. It was also found that the effect of
energy consumption variables, industrialization index, and population size
on carbon dioxide is also positive. In non-free countries, the effect of
political freedom and economic freedom on carbon emissions is significant
and positive. In relatively free countries, however, the effect of political
freedom on carbon dioxide emissions is negative and the effect of economic
freedom is insignificant.
Conclusion: According to the results of the present study, increasing
political freedoms in OIC member countries reduces CO2 emissions. In fact,
this concept shows that pollution is expected to be reduced by providing
more opportunities to listen to environmental activists. This result
highlights the importance of political freedom. Because despite political
freedom and the rule of democratic governments, the rate of accountability
is higher and the flow of information is faster. Free press and other forms
of information provide citizens with more information on environmental
issues. All of this highlights the importance of transparency and public
awareness. Because awareness ultimately leads to demand, people who are
= demanding and aware of environmental issues force governments to
= protect the environment.
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Extended Abstract
Introduction
Increasing the carbon dioxide

concentration in the atmosphere has led to
global warming and climate change.
Industrialization and development have
accelerated the growth of carbon emissions,
with CO2 emissions rising by 30% in the
twentieth century compared to the
nineteenth century. The OECD also
predicted that by 2050, if more measures
are taken to reduce climate change,
greenhouse gas emissions will increase by
52%. Greenhouse gas emissions have risen
in recent years, according to environmental
researchers, and from 1990 to 2014, carbon
emissions have increased by 42%, methane
gas by 15%, and nitrogen oxide by 9%.
Among greenhouse gases, CO2 is more
affected by human activities than other
gases. Half of its emission remains in the
atmosphere and contributes to the global
temperature rise, while the other half is
naturally absorbed through the Earth and
the ocean; in other words, the concentration
of CO2 in the atmosphere is a key indicator
for monitoring the phenomenon of global
warming. Due to urbanization and
industrialization, the world has seen
significant economic growth in recent
decades, With GDP rising dramatically from
37929 billion in 1990 to 77631 billion in
2016, representing an average of 104%
growth. Similarly, the world's population
has grown dramatically from 2.5 billion in
1990 to 7.4 billion in 2016 or 42 percent of
the world's population. Naturally, this rate
of economic growth and population growth
will lead to higher energy consumption.
According to the International Energy
Agency, energy consumption increased
from 8759 million tons in 1990 to 13903
million tons in 2016. According to the
statistics mentioned, the need to recognize
the factors affecting environmental
pollution, especially CO, emissions, is most
likely to be identified. In this paper, the
effects of the variables of political freedom
and economic freedom along with economic
growth, population growth, urbanization,
and energy consumption will be modeled
and analyzed to investigate their effects on
carbon emissions in OIC member countries.
Also, to make it clear that the political status

of countries (the degree of political
freedom), in the sense of free or non-liberal
state governance, has a bearing on
environmental pollution, Except for the
main model (model 1) that includes 50 OIC
member states, countries based on Freedom
House is classified into two non-free groups
(5-7.5) and relatively free (3-5); so, in
general, three models will be estimated.

Materials & Method
Unit Root and Co-integration

The unit root test of the panel data is
crucial for analyzing the variables in panel
data analysis. There are several tests in the
literature of the panel data unit root. So, in
this paper, Breitung, Im, Pesaran, Shin, and
Hadri tests have been used. There are
different ways to evaluate co-integration. In
this paper, the Pedroni method has been
used to examine the existence of a co-
integration relationship between variables
and the stability of the results. Pedroni test
consists of seven statistics in two groups of
panel tests and group tests.

Generalized Method of Moments (GMM)
Model

GMM uses first differences to explicitly
exclude these country-specific effects so
that it can control for such “unobserved
heterogeneity. It also resolves omitted
variable bias. Since the energy use variable
does have endogeneity problems, we run
the model specifically through GMM to
counter its effects. GMM is well known for
its ability to deal with such conditions. In
addition, this technique removes any
correlation between the independent
variables and the error term. The model
technique controls for heteroscedasticity
even as it creates efficiency. In this paper,

we use a modified Arellano-Bover/Blundell-
Bond GMM dynamic panel-data estimation
that improves upon the bias problems of
initial GMM techniques. To do so, it has
added more moment conditions to resolve
problems with observations occurring over
a small amount of time.

Findings
The relation between political freedom
and carbon emissions is negative. This
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shows an increase in political freedoms,
pollution, particularly CO, emissions will
decrease. In non-free countries (27
countries from the OIC), the relationship
between political freedom and carbon
emissions is positive. While in relatively
free countries (23 countries from the OIC)
this is a negative relationship, with the
increase of political freedom, the amount of
carbon emissions decreases. This
conclusion clearly highlights the importance
of the existence of political freedom. The
relationship between economic freedom
and CO; emissions is positive in the present
study. In other words, in OIC countries,
economic freedom has led to an increase in
environmental pollution. The effect of the
industrialization index on environmental
pollution in the present study is positive
and with increasing industrialization,
carbon emissions have increased. According
to the results of other variables, it is
determined that population size and energy
consumption are the most important factors
in increasing carbon emissions.

Discussion

According to the present study results,
the relationship between political freedom
and carbon emissions was negative. This
indicates that increasing political freedoms
in OIC member states will reduce CO2
emissions. In fact, this concept indicates
that pollution is expected to decrease when
governments provide more opportunities
for environmental activists to be heard. In
non-free countries (27 countries from the
OIC), the relationship between political
freedom and carbon emissions is positive.
While in relatively free countries (23
countries from the OIC) this is a negative
relationship, with the increase of political
freedom, the amount of carbon emissions
decreases. in OIC countries, economic
freedom has led to an increase in
environmental pollution. In most cases,
more economic freedom will generally
increase the amount of economic activity,
which will lead to more carbon emissions.
With increased economic freedom, property
rights are respected and state-owned
government in the present study, the
relationship between GDP and carbon
emissions is positive and the existence of

)l

the Kuznets environmental curve has also
been confirmed. Since industrialization is a
socio-economic change that shifts from an
agrarian economy to an industrial society,
the introduction of industry and technology,
in addition to its favorable economic
outcomes, has also had devastating social
and environmental consequences on
society. In this section, we should pay
attention to high energy consumption in
industry and even energy efficiency. If
countries ignore the use of clean energy and
new technologies as they go along with
industrialization, the devastating effects of
industrialization will outweigh its positive
effects and cause irreparable damage to the
environment.

Conclusion

This conclusion clearly highlights the
importance of the existence of political
freedom. Because, despite the political
freedom and the sovereignty of democratic
states, there is more accountability and the
circulation of information in democratic
states is also higher. Free press and other
forms of information will make citizens
more aware of environmental issues.
Because awareness leads to demand and
people who are demanding and aware of
environmental issues will force
governments to support the environment. It
is therefore essential that Islamic countries
pay more attention to research and
development (R&D) than to form joint
partnerships in the field of clean and
renewable energies as well as exchange
successful experiences with each other.
Provide grounds for counteracting the
devastating effects of energy and
industrialization. It is also imperative that
these countries work together on the
transfer of new technologies of production
and industry to prevent further
environmental problems while promoting
energy and industry efficiency. naturally,
population growth will require more
production to meet the demand of the
population. Finally, with the use of available
renewable energy in each country, it is
possible to minimize the share of non-
renewable energy, such as fossil fuels, from
total energy consumption.
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