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Abstract

Renewable energies are more compatible with the environment and their preparation and
production have less pollution. In addition, since there is no end in sight for this type of
energy, renewable energies take on a greater share in the world's energy supply system day
by day, even in countries with fossil energy. The purpose of this research is to investigate
the factors affecting the consumption of renewable energy in OPEC member countries using
the panel data approach in the period from 2004 to 2018. In this research, the effects of factors
such as good governance index, human capital, carbon dioxide emission intensity, income
(GDP) and crude oil price were investigated. The results of estimating the model using the
feasible generalized least squares (FGLS) method indicated that the good governance
index, human capital, carbon dioxide emission intensity and income (GDP) have a positive
and significant effect on the consumption of renewable energy in OPEC member countries,
but the Crude oil price Does not have a significant effect on the consumption of this group
of energies in the mentioned countries. Factors such as the high cost of establishing
renewable industries in OPEC member countries and the dependence of these countries'
economies on oil revenues can be considered among the reasons for this result.

Introduction

Since the industrial revolution, the use of fossil fuels has increased in line with
population growth and improving living standards. The sustainable development of
national economies requires a significant increase in energy demand. Conventional
energy sources such as coal, natural gas and oil can no longer meet the demands of the
global economy. Another issue is the increasing environmental pollution and climate
change caused by the consumption of conventional energy sources, namely non-
renewable energies. Therefore, international organizations have initiated measures to
protect the environment and promote solutions and alternatives to increase the
consumption of non-conventional energy sources. On the other hand, for the economy of
each country, achieving energy security is an ultimate goal. Energy security means that the
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country can determine the amount of energy that is sufficient at a price that consumers can
pay for it, while simultaneously observing the principles of environmental protection. The
importance of the aforementioned issue is expanding due to the emphasis on environmental
sustainability, energy efficiency and sustainable development. Therefore, factors such as
population growth and increasing energy demand, the depletion of fossil resources, and
increasing environmental pollution have led researchers to find alternative sources of fossil
fuels, because such resources are more accessible and help reduce environmental damage
caused by fossil fuels. Although the use of some fossil fuels currently meets a large share
of the growing energy demand in the world, these resources will quickly run out in the not-
so-distant future. Therefore, the need to use alternative energy systems, which are a
sustainable source of energy supply, is felt more than ever.

Developing the use of renewable energy sources also provides advantages and
opportunities for countries with abundant oil and gas resources, such as OPEC member
countries. Reducing greenhouse gas emissions, diversifying the energy consumption
portfolio, saving on fossil fuel consumption and allocating the saved portion to other
economic activities, as well as achieving higher levels of energy security are among the
most important advantages of using renewable resources.The present study, which aims
to examine the factors affecting the consumption of renewable energy in OPEC member
countries using a panel data approach in the period 2004-2018, with an emphasis on
examining the extent and manner of the impact of socio-economic factors (income
(GDP), crude oil price, and carbon dioxide emission intensity), political factors (good
governance index), and country-specific factors (human capital), is of great importance
due to the increasing concern about issues such as energy security, climate change, and
global warming. This is especially important in OPEC member countries which are
exporters of crude oil.

Methods and Material

The present study, in accordance with its purpose, was conducted based on the use of the
panel data approach and the generalized least squares econometric approach. Another point
is that for analyzing the data, the results obtained, and estimating the research model, the
econometric software Stata 15 was used, considering the significance based on probability
and at a confidence level of 95%. In this study, the research variables are first tested for
their Stationary. To examine the Stationary of the variables, the Levin, Lin, and Cho unit
root test was used. Then, after conducting the diagnostic tests, the model estimation method
is determined and the coefficients are estimated. According to the results of the tests,
including the modified Wald test and the Wooldridge test, it was determined that the
appropriate method for estimating the model of this study is the feasible generalized least
squares econometric technique. The statistical population of this research is OPEC member
countries, including Angola, Algeria, Ecuador, United Arab Emirates, Iran, Indonesia,
Qatar, Kuwait, Congo, Equatorial Guinea, Gabon, Libya, Saudi Arabia, Irag, Venezuela,
and Nigeria, which had a history of membership in this organization between 2004 and
2018. Since data and information related to Venezuela were not available during the
aforementioned period, 15 countries (excluding Venezuela) were selected as a statistical
sample. The reason why the period from 2004 to 2018 was considered for conducting this
research is the availability of data related to the research variables.

Results and Discussion

According to the results of this study, the good governance index has a positive and
significant effect on the consumption of renewable energies in the countries studied. In
other words, an increase in good governance index, due to the effect it has through the
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channel of increasing economic growth and increasing GDP, causes an increase in the
deployment and consumption of renewable energies. Human capital also has a positive and
significant effect on the consumption of renewable energies in these countries. An increase
in human capital (and an increase in the knowledge of the people of a country), on the one
hand, will increase the tendency towards a green economy. On the other hand, the growth
of human capital is both a condition and a consequence of economic growth. Also, an
increase in human capital provides the industrial sector with the opportunity to deploy and
use new technologies. Another finding of this research is the positive and significant effect
of the intensity of carbon dioxide emissions (or carbon intensity) on the consumption of
renewable energies. An increase in this factor due to increasing environmental concerns,
leads to an increase in the consumption of renewable energies. On the other hand, income
(GDP) also has a positive and significant effect on renewable energy consumption in OPEC
member countries. Since the cost of establishing industries and technologies related to
renewable energy extraction is high, higher income levels increase investment in this type
of energy. Also, there is no significant relationship between the price of crude oil and the
consumption of renewable energy in OPEC member countries during the years 2004 to 2018.

Conclusion

This research aims to investigate the factors affecting the consumption of renewable energy,
with an emphasis on examining the extent and manner of the impact of the good governance
index, human capital, carbon dioxide emission intensity, income (GDP), and crude oil price in
the OPEC member countries using panel data and the generalized least squares econometric
approach. The sample studied includes 15 OPEC member countries (except Venezuela) in the
period 2004 to 2018. The results of the regression model estimation indicated that all
variables under study, except for crude oil price, are significant and have a sign consistent
with theoretical principles, such that a one-unit increase or improvement in the good
governance index increases the consumption of renewable energy in the OPEC member
countries by 0.10 percent. Also, a one percent increase in human capital, carbon dioxide
emission intensity, and income (GDP) increases the consumption of renewable energies in
this group of countries by 0.76 percent, 0.75 percent, and 1.07 percent, respectively. However,
there is no significant relationship between the price of crude oil and the consumption of this
type of energies in the countries studied, which may occur for two reasons:

1) supporting the costs of using fossil fuels is much easier than bearing the heavy costs
of using technologies related to the extraction and consumption of renewable energies.

2) Another reason may be due to the absence of environmental restrictions or not
taking them seriously. Because fossil fuels are better and cheaper alternatives to each
other than renewable energies.

Another result of this research is that income (GDP) is the main driver, or in other
words, the main determinant of renewable energy consumption in OPEC member
countries. Therefore, designing an efficient energy policy requires a good understanding of
the relationship between income and renewable energy consumption.
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