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Abstract

This study aims to investigate the impact of globalization on energy consumption across
different countries around the world. To achieve this objective, a regression analysis was
conducted using data from 115 developing countries and 45 developed countries spanning the
period from 1980 to 2020. The regression model was estimated using the Pooled Mean Group
(PMG) estimator. In addition to globalization, the study incorporates the energy price index,
gross domestic product (GDP), financial development, and urbanization rate as explanatory
variables of energy consumption behavior. The results indicate that the impact of globalization
on energy consumption is negative in developed countries and positive in developing countries.
Additionally, GDP shows a positive impact on energy consumption in both developing and
developed countries. However, energy price index does not have a statistically significant effect
on energy consumption in the long run. The study also reveals that urbanization rate has a
positive impact on energy consumption in developing countries, while it has a negative impact
in developed countries. Furthermore, the long-term evidence suggests that financial
development does not significantly affect energy consumption in developing countries. However,
in developed countries, financial development provides a means to increase energy consumption
through elasticity.
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Introduction

This research investigates the impact of globalization on energy consumption across different
countries. A regression analysis was conducted using data from 115 developing and 45 developed
countries from 1980 to 2020. The study's primary research question is: What effect does the ongoing,
inevitable process of globalization have on energy consumption in developing versus developed
countries?

To address this question, a review of the empirical literature revealed a lack of consensus
regarding the specification of the energy consumption function. Considering this gap and drawing
on theoretical foundations, a set of explanatory variables was selected for the energy consumption
regression. These variables include a financial development index, urbanization rate, energy price
index, gross domestic product (GDP) per capita, and a globalization index. Based on the results of
stationarity and Hausman tests, the Pooled Mean Group (PMG) estimator was employed to estimate
the research model. The results for the long-term relationship in developing countries showed that
GDP per capita, the urbanization rate, and the globalization index have a positive and significant
effect on energy consumption. In contrast, the variables for financial development and energy prices
were found to have no significant effect.

For developed countries, the estimation of the long-term relationship indicated that globalization
and the urbanization rate have a negative and significant effect on energy consumption. Conversely,
GDP per capita and financial development exhibited a positive and significant effect. Similar to the
findings for developing countries, the energy price variable had no significant impact in developed
countries.

The significance of this research is twofold. First, energy is a critical input in production
processes, making any effort to understand the behavior of this economic variable highly important.
Second, testing the hypothesis that a country's level of development influences how globalization
affects energy consumption is a valuable contribution, as this idea has been underexplored in the
empirical literature. By examining this important idea, this research helps to fill a gap in the existing
body of work on this subject.

Methodology

This research employs the three estimators introduced by Pesaran, Shin, and Smith (1999)—
namely, the Mean Group (MG), Pooled Mean Group (PMG), and Dynamic Fixed Effects (DFE)
estimators—to address the bias arising from heterogeneous slopes in dynamic panel models.

These methods are suitable for use with variables exhibiting different orders of integration and
yield consistent coefficients even in the presence of potential endogeneity.

To select the most appropriate estimator from these three, a Hausman test was conducted. A
stationarity test was also performed as a preliminary step.

The data for this study were compiled from four primary databases: the U.S. Energy Information
Administration (EIA), UNCTAD, the International Monetary Fund (IMF), and the KOF Swiss
Economic Institute.

Results and Discussion

The results of the long-run relationship estimation using the Pooled Mean Group (PMG)
estimator revealed that the price elasticity of energy demand is statistically insignificant in both
country groups. This indicates that energy—considered in aggregate rather than as specific energy
carriers—constitutes an essential good.

Concerning income elasticity, the results demonstrated that rising income and production led to
a significant increase in energy consumption in both developing and developed countries.

Regarding financial development, the long-run evidence indicates that it has no significant effect
on energy consumption in developing countries. Conversely, in developed countries, financial
development has contributed to a significant increase in energy consumption.
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An increase in the urbanization rate was found to elevate long-run energy consumption in
developing countries. However, for the group of developed countries, an increase in the urbanization
rate resulted in a significant decrease in energy consumption.

The most critical finding of this research pertains to the differential impact of the globalization
variable between the two country groups in the long run. Specifically, the complex process of
globalization has led to an increase in energy consumption in developing countries while
contributing to a decrease in developed countries.

Conclusion

To some extent, the findings of this research align with the ideas of Stiglitz (2002) concerning
the asymmetric effects of globalization across different country groups.

In accordance with the theoretical framework, it can be argued that globalization has led to higher
energy consumption in developing countries. This occurs through several channels: an increase in
the volume of goods and services, shifts in consumer tastes, transformations in consumption
processes, and changes in the locations of consumption. Conversely, these same changes have
contributed to a reduction in energy consumption in developed countries.

This finding also corroborates Dani Rodrik's assertion that the risks associated with globalization
are more pronounced for developing countries than for others.

Based on these results, it is evident that globalization is a significant determinant of energy
consumption in developing countries. This underscores the critical importance of proactive energy
sector management in these nations. Consequently, it is advisable for policymakers to recognize
globalization as a primary determinant of energy demand and to integrate this consideration into
energy management strategies and discussions.
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