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Abstract

Several studies indicate that economic conditions impact energy intensity. Business
cycles, a core element of macroeconomics, are crucial in this regard. This study
focuses on exploring the asymmetric influence of business cycles on energy
intensity in Iran from 1972 to 2020. To examine the relationships between variables,
Nonlinear Autoregressive Distributed Lag (NARDL) analysis was employed. The
model reveals that in the short term, a negative business cycle impact initially
decreases energy intensity until a certain point, after which it increases till a specific
threshold before showing a long-term positive trend. Conversely, both short and
long-term positive business cycle impacts have a negative effect on energy intensity.
Moreover, the study demonstrates that short and long-term coefficients associated
with the logarithmic OPEC oil price variable are positive, while the industrial
structure index logarithm shows a 0.12% decrease and a 0.04% increase in short and
long-term energy intensity, respectively. The Wald's test outcomes indicate an
asymmetric impact of positive and negative business cycle impulses on energy
intensity in the long run, whereas the short-term effect appears to be symmetrical.
Understanding business cycles can aid policymakers in making informed decisions
regarding energy industry development, effectively curbing excessive energy
intensity growth.

Introduction
Today, it seems impossible to plan for economic development without considering
energy. That's why proper policymaking in this field has become one of the most
important concerns for governments. In oil-developing countries, energy is of
double importance in this regard. Because, in addition to its role as the main factor
in production, it is also considered a source of income.

Energy is considered an accelerating factor in the production process and an
indispensable factor in the economy. The index that shows energy consumption in
terms of domestic production is called the energy intensity index. This index is
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defined to show the energy efficiency of a country, which shows the level of
dependence of a country on energy resources.

According to the report of the International Energy Agency, the intensity of energy
consumption in Iran is even higher compared to other oil-rich countries. While the
average energy intensity in the world in 2000-2017 decreased from 158 million barrels
of crude oil equivalent (per million dollars) to 119, during this period the energy intensity
index increased in Iran. Considering that Iran has rich energy resources,

The energy and cyclical parts of production have a great influence on each other,
and the relationship between the cyclical parts of these variables can be very
important because it is dependent on production fluctuations, which is an important
phenomenon in the field of macroeconomics.

Methods and Material

The time period studied in this research is 1972-2020, and the data is used with
annual frequency. Data related to GDP, added value of industry, and OPEC oil price
are obtained from World Bank statistics and energy consumption data from the
World Energy Statistical Review Database. According to the purpose of this study,
the self-explanatory approach with nonlinear distribution breaks (NARDL)
presented by Shin et al. (2014) is used to investigate the asymmetric effect of
business cycles on energy intensity in Iran.

Results and Discussion

After confirming the presence of a long-term asymmetric relationship between
model variables, the NARDL model is estimated. The findings of the NARDL
model are presented in Table 1.

Based on the NARDL model results, all coefficients are statistically significant,
both in the short and long term at a 90% confidence level. In the short term, the
adverse impact of the business cycle's negative momentum on energy intensity is
initially negative until the first breakpoint, turning positive until the third breakpoint.
However, in the long run, a one percent decrease in the negative momentum of the
business cycle results in a 1.77% decrease in energy intensity.

For both short and long terms, a positive momentum in the business cycle has a
detrimental effect on energy intensity. This effect manifests as a one percent
reduction in the shock of the business cycle increase leading to energy intensity
decreases of 0.85, 0.11, and 0.14 in the short term up to three breakpoints
respectively, with a cumulative decrease of 0.13. In the long term, this influence is
consistently negative, amounting to 0.58%.

Conclusion

The model estimation results indicate that in the short term, the negative momentum
of the business cycle has a negative impact on energy intensity until the first break,
followed by a positive effect until the third break. However, in the long run, a one
percent reduction in the negative business cycle momentum leads to a 1.77 percent
decrease in energy intensity.
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Table 1. The results obtained from the NARDL criterion

* The numbers in the parentheses show the probability value.
Source: Research findings
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