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Introduction

Energy is a fundamental element for facilitating economic development in the world. In this regard, the Middle
East is a region that includes economies rich in fossil fuels, which are dependent on fossil fuels for energy supply
and domestic consumption. Therefore, oil and natural gas resources are considered the main source of income for
most countries in this region. Nowadays, energy intensity is one of the strategic indicators in each country, used
to assess the increase in energy efficiency in terms of reducing energy dependence on external sources and the
environmental and climate consequences of high energy consumption domestically. In particular, energy intensity
convergence has attracted significant attention. Convergence is an important concept in the region's economic
growth due to the lack of studies on energy intensity convergence in the Middle East region and globalization, one
of the most important issues in the contemporary world. Therefore, investigating the impact of globalization on
energy intensity can provide policymakers in macroeconomics and energy with useful information. Although
higher energy consumption indicates greater development, energy intensity must decrease for sustainable
development. Therefore, this study examines the convergence of energy intensity in the Middle East region using
the panel smooth transition regression.

Methodology

This study examines the role of globalization with an emphasis on its threshold effect on energy intensity
convergence in the Middle East region during 1980-2019. This panel study consists of 14 countries in the Middle
East region, including Iran, Saudi Arabia, Iraq, Qatar, United Arab Emirates, Yemen, Egypt, Lebanon, Jordan,
Bahrain, Oman, Syria, Turkey, Kuwait, is considered. The Panel Smooth Transition Regression (PSTR) model
was used to investigate the non-linear relationship. The stages of estimating the PSTR model are as follows: first,
the cross-sectional correlations of variables are examined. Then, based on the results of cross-sectional correlations
of variables, the stability of model variables is investigated using relevant tests such as the CIPS test. Next, the
linearity versus non-linearity test is conducted. If the null hypothesis of linearity is rejected, one must choose
among potential non-linear models (e.g., logistic) and estimate its parameters. Furthermore, if the hypothesis of
linearity is denied, the number of transfer functions is determined to fully specify the non-linear behavior.
Threshold values are selected after examining non-linearity and determining the number of transfer functions.
Hence, considering globalization as a transmission variable, the simultaneous characteristics of heterogeneity, non-
linearity, and cross-sectional correlation of variables were examined.

Results and Discussion

Given the importance of globalization and its relationship with energy intensity, this study examines the role of
globalization, emphasizing its threshold effect on energy intensity convergence in the Middle East region from
1980-2019. The Panel Smooth Transition Regression (PSTR) model was used to investigate the non-linear
relationship. Considering globalization as the transmission variable, the heterogeneous characteristics, non-
linearity, and cross-sectional correlation of variables were simultaneously examined. Before estimating the PSTR
model, the stationarity of the model variables was assessed to ensure no spurious regression. The results of the
cross-sectional dependence test indicate that all statistical values of the CD-Pesaran test are positive and significant
at the one percent level. Therefore, considering cross-sectional dependence in the analysis is necessary, and for
testing stationarity, the absence of cross-sectional independence should be considered. The results of the CIPS test
indicate that political globalization, population density, and energy intensity variables are stationary, while the
other variables in the model are not stationary and are stationary after first differencing. In the next stage,
cointegration tests were used to examine the existence of long-term relationships. The results of the Kao
cointegration test indicate cointegration between the model variables and the presence of a long-term relationship.
The results of the linearity test confirmed the existence of a non-linear relationship between the variables.
Moreover, considering a threshold transfer function with a threshold parameter indicating a two-regime model was
determined to clarify the non-linear relationship between variables of the model. Finally, threshold limits of 1.697
and 1.874 and a slope parameter or transfer rate of 226.997 were estimated. The results also indicate a lack of
convergence in energy intensity among countries in the Middle East region. Therefore, it is not possible to create
a single energy policy that can be implemented simultaneously for all countries in the Middle East region.
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