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ABSTRACT

Carbon dioxide emission is one of important challenges facing humanity, which has attracted the
attention of many researchers and policymakers in recent years. The purpose of this study is
investigating the factors influencing carbon dioxide emission. For achieving the purpose of paper
spatial econometrics model and panel data of MENA countries are used over the period of 2000-
2015. The results indicate that carbon dioxide emission in the MENA region countries have
significant effect on surrounding countries. Also, the variables of energy consumption (0.01),
economic globalization (0.134), industrialization (0.405) and urbanization (0.042) have positive
and significant effect on carbon dioxide emission in the MENA region. The interaction among
energy consumption and globalization (0.361), energy consumption and, industrialization (0.234)
and urbanization (0.085) have a positive and significant effect on carbon dioxide emission.
According to the results of this study, it is necessary that policymakers should not only focus on the
national economic benefits but also consider the national and regional environmental benefits in
policy making.
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Introduction

Economic growth in developing countries has increased in last two decades, leading to more
greenhouse gases (GHG) emissions and global warming. Carbon dioxide (CO2) as one of main
factor in GHG emissions is important challenges facing humanity, which has attracted the attention
of many international planners and policymakers in recent years. CO2 emissions is not equal in
different countries and regions. The Middle East and North Africa (MENA) region is producer of
39 percent of crude oil, gas and several of oil fuels. Production and consumption of these resources
lead to emit 85 percent of GHG in the MENA region. Rapid increase in industrialization,
globalization and urban population might to an increase in energy consumption, which might be the
reason behind the rapid rise in CO; emissions in the MENA countries. Therefore, this paper seeks
to explore the factors affecting CO2 emissions in the MENA region countries over the period from
2000 to 2015 using spatial panel data model.

Methodology and data

In this paper spatial panel data model is used in order to investigate the effective factors on CO2
emissions. In geographical analysis, common econometric methods like ordinary least square
(OLS) are incompatible because of spatial characteristics of variables like CO2 emissions (spatial
dependence or autocorrelation). Therefore, in this paper spatial models (spatial error model, spatial
lag model, spatial autocorrelation model) are applied. The dependent variable is CO2 emissions per
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capita and independent variables are GDP per capita, energy consumption, economic globalization,
industrialization and urbanization.

The balanced panel dataset covering 17 MENA countries is used over the period 2000-2015.
The selected countries are Algeria, Bahrain, Egypt, Iran, Irag, Jordon, Kuwait, Lebanon, Libya,
Morocco Oman, Qatar, Saudi Arabia, Syria, Tunisia, United Arab Emirates, and Yemen.

Results

Before estimating the spatial panel regression models, the model variables are pre-tested for unit
root tests. Based on a number of panel unit root tests, all variables do not have unit roots, i.e. are
stationary.

According to the results of the spatial panel data, there is spatial dependence in the MENA
region. This indicates that CO2 emissions in neighboring countries have an increasing effect on
local CO2 emissions. The positive and significant coefficient of GDP per capita and significantly
negative coefficient of GDP per capita square confirm the well-known environmental Kuznets
curve (EKC) theory. This indicates that there is an inverted U-shaped relationship between CO2
emissions and economic growth in the MENA region. The results showed that the coefficient of
energy consumption is positive and significant at 1 percent level, meaning that energy consumption
plays an important role in CO2 emissions in the MENA region countries. Based on the results, the
coefficient of economic globalization is positive and statistically significant at 1 percent level. The
results illustrated that the coefficient of industrialization is positive and highly statistically
significant at 1 percent level. This means that rapid increase in industrialization without
improvement of production structure leads to increase CO2 emissions in the MENA countries. The
results indicated that the coefficient of urbanization is positive and statistically significant at 1
percent level. This means that increase in the share of urbanization leads to change population
lifestyle to energy-intensive goods and increase CO2 emissions.

Conclusion

This paper aims to investigate the factors affecting CO, emissions in the MENA region
countries using spatial panel data model over the period 2000-2015.

According to the empirical results, the main conclusions of the study are summarized as
follows. First, a spatial spillover effect exists among countries in the MENA region. This implies
that neighboring CO, emissions have an increasingly effect on CO2 emissions in local country.
Second, energy consumption and the interaction of this variable with other variables such as
economic globalization, industrialization and urbanization have significantly positive effect on
CO2 emissions in the MENA region.

Based on the results, optimizing the structure of production and organizing production activities
and managing the consumption of energy in the industrial sector are important and efficient
solutions to reduce CO2 emissions. Therefore, the improvement of technology is necessary to
change the traditional structured industries to the advanced ones. In addition, it is necessary that
policymakers should not only focus on the national economic benefits but also consider the
national and regional environmental benefits in policymaking.
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2. Spatial Error Panel Data Model (SEPDM)
3. Wald

4. likelihood ratio (LR)

5. Lagrange Multiplier (LM)
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1. Spatial Lag Panel Data Model (SLPDM)
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