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Ensuring energy security is one of the most vital goals for countries that seek
sustainable economic development because fluctuations in global energy markets
lead to economic instability for energy-exporting countries (such as Iran). Also,
developing countries (such as Iran) have reasons to worry about energy security.
First, they cannot apply imported energy technologies, which leads to dependence
on foreign know-how. Second, these countries need better governance to manage
energy technologies effectively. Third, in cases of disruption due to natural or man-
made events, the energy infrastructure in these countries is more vulnerable. In this
regard, the current research seeks to investigate the role of the energy security risk
index and inflation rate in improving the economic stability of Iran by using the very
new approach of quantile-on-quantile regression (QQR) modeling in the annual
period from 1991 to 2021. The results show that the quantile (0.5 to 0.7) of the
energy security risk index and the quantile (0.4 to 0.9) of economic stability indicate
a negative relationship. Therefore, the energy security risk index causes economic
stability to decrease. Also, in quantile (0.1 to 0.95) inflation rate and quantile (0.1 to
0.7) economic stability have a negative relationship, and in quantile (0.6 to 0.95)
inflation rate and quantile (0.7 to 0.95) economic stability has a positive relationship.
Therefore, a high inflation rate hurts economic stability in the long run. Thus, the
results show the importance of international cooperation in developing a more
sustainable energy system that increases the security of energy supply and economic
stability.
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Introduction

Energy is a vital component of a country's development and economic growth. Because many production and
consumption activities require energy as an essential resource. The well-being of people, the competitiveness of the
industry, and the general functioning of society depend on safe, sustainable, and affordable energy. Global concerns
and uncertainties related to economic aspects, geopolitical relations, and climate change have faced the energy sector
with considerable challenges in recent years (Jonek and lzabela, 2022; Costantini et al., 2022; Ghosh et al., 2022).
Although energy security issues are always considered necessary, their relevance has become more evident, especially
in the context of recent challenges, and ensuring energy security has been placed on the main agenda both at the
national and regional levels in different countries of the world (Osicka and Cernoch, 2022; Kuzemko et al., 2022).
Energy security can be recognized as the core of a country's energy system and one of the main elements in
international relations (Marhold, 2021). However, the understanding of its meaning is unclear. The traditional sense
of energy security is mainly related to energy availability and includes issues such as security of supply, self-
sufficiency, energy diversity, and affordability. The famous "As4" approach (availability, affordability, accessibility,
and acceptability) can also be attributed to the traditional perception. However, in recent years, the perception of energy
security has changed from a conventional to an interdisciplinary approach. Global concerns about climate change,
people's well-being and uncertainty, market changes due to the Covid-19 pandemic, military conflicts, and energy
resource shortages have also changed the understanding of this concept, and many researchers argue that when the
concept of Energy security is defined as addressing current global concerns (Rodriguez-Fernandez et al., 2022; Cervan
etal., 2022).

Energy security is also one of the concerns of developing countries. For example, they depend on foreign technical
expertise for various reasons, including the inability to adapt imported energy technologies to their local demand. In
addition, power plants, pipelines, refineries, and transmission lines can easily be targeted in civil wars and international
conflicts. As a result, energy is an essential element for economic stability and a source of energy for economies. Also,
the situation may be different for countries that are major energy exporters. For example, the economies of countries
such as Russia, Saudi Arabia, and Iran are highly dependent on their energy exports, and any decrease in energy prices
can negatively affect their economic stability (Jagtap et al., 2022; Khudaykulova et al., 2022; Mohseni and Jouzaryan,
2016; Prohorovs, 2022). In such cases, energy security is a vital factor that ensures economic stability by stabilizing
the energy market and guaranteeing stable income from energy exports. Moreover, in some developing countries,
energy export may also be a source of income for development. Still, at the same time, it may lead to a resource curse
and dependence on energy exports and cause fluctuations in their economy (Khudaykulova et al., 2022). Therefore,
the impact of energy security on economic stability may vary depending on a country's dependence on energy exports
and its ability to diversify energy sources. Major consuming countries' reliance on imported oil (e.g., Asian countries
and the OECD) will raise energy security concerns. As a result, the imbalance in energy supply and demand will
increase. Thus, the search for alternative sources of energy increases (Cherp et al., 2016; Prado et al., 2016; Zhang et
al., 2023; Tang et al., 2023) since non-renewable or dirty energy sources (such as oil and gas) will eventually run out
(Cherp et al., 2016; Sweidan, 2021). Therefore, ensuring energy security is one of the most critical goals for countries
seeking sustainable economic stability (Ang et al., 2015; Bahgat, 2006; Li and Nguyen, 2019; Ahmed et al., 2023;
Metcalf, 2014; Umbach, 2010; Wang and Liao, 2022).

Thus, the current research focuses on the effect of the energy security risk index and inflation rate on economic
stability in Iran. The idea of this research to investigate the impact of the energy security risk index and inflation rate
on economic stability is highly innovative. Also, this research will investigate the relevant results with a new
methodology called quantile-on-quantile regression. In this way, the current research has significant innovations in the
subject, technique, and the studied society (period). Therefore, the results obtained can be very innovative and vital.
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Methodology

The quantile-on-quantile regression approach is a new approach to analyzing bivariate equations. This approach,
presented by Sim and Zhu (2015), combines ordinary quantile regression and non-parametric estimation. It provides
richer information than these estimation methods and covers their shortcomings. The quantile-on-quantile regression
approach can perform well in an asymmetric environment and examines a comprehensive relationship between the
lower and upper quantiles of the data series. Therefore, the quantile regression approach provides a more realistic
picture of the analysis compared to other conventional regression methods (Yu et al., 2022). The ordinary quantile
regression approach is an extended form of the classical regression model. However, it is more comprehensive in that
it measures the effect of an independent variable not only on the center of the dependent variable but also on its end.
The ordinary quantitative regression approach is a developed form of the classical regression model. Still, it is more
comprehensive because it measures the effect of an independent variable on the center of the dependent variable and
at its end. Finally, this research uses the quantile-on-quantile approach to investigate the comprehensive relationship
between economic stability, energy security risk index, and inflation rate.

Thus, according to equation 1, the basic model can be formed with the following model of non-parametric quantile
regression:

GDPG, = B°(ESR,) + BO(INF,) + u® )

In equation 1, GDPG; indicates economic stability. Also, ESR; represents the energy security risk index and INF;
represents the inflation rate. 0 represents the 0th conditional distribution of economic stability. p?is the quantile error
term and its conditional coefficient 8 is zero. Since there is no prior knowledge about the relationship between ESR,
INF, and GDPG in the modeling process, therefore p° (0) is assumed to be an unknown function. Therefore, to check
equation 1, linear regression is used for the energy security risk index and inflation rate as follows (equation 2):

BY(ESR,) = B (ESR™) + B'° (ESR™)(ESR, — ESR")
BO(INF,) = BO(INF¥) + B’ INF)(INF, — INF¥) )

In equation 2, B° represents the partial derivative of B® (ESR) and B® (INF) concerning ESR and INF, which is
defined as the partial effect. B° (ESR"), B (INFY), B (ESR?) and B (INF®) in equation 2 are functions of 0 and t. Thus,
according to equation 3, the modified form of equation 2 can be expressed as follows:

BP(ESR,) = B3 (6,7) + B (6, T) (ESR, — ESR™)

BPUNF,) = B§(6,7) + BY (6, DUINF, — INFT) 3)
Now, by replacing equation 3 in equation 1, equation 4 for the quantile-on-quantile method is obtained as follows:

GDPG; = Bo(8,T) + (8, T)(ESR, — ESRY)/ * +&f

GDPG, = By(8,T) + (6, T)(INF, — INFV)/ * +&f ©))

Equation 4 shows the functional form of the QQ technique. Part (*) shows the conditional quantile of Q. Bo and P
are parameters that are indexed in 6 and t and define the quantitative relationship between ESR, INF and GDPG. The
values of Bo and 1 may differ depending on the quantile values of dependent and independent variables (Yu et al.,
2022).

Thus, to investigate how the energy security risk index and inflation rate affect economic stability based on
theoretical literature (Banna et al., 2023), the econometric model has been specified according to equation 5:

GDPGy = fo + B1(ESR) + Bo(INF) + & (5)
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In equation 5, GDPG represents economic stability, ESR represents the energy security risk index, INF represents
the inflation rate and ¢ is part of the model error.

To investigate the role of the energy security risk index and inflation rate on Iran's economic stability in the annual
period of 1991 to 2021, descriptive test, unit root test, diagnostic test (self-correlation test of disorder components),
Johansen cointegration test, test of normality of the dependent variable (economic stability) and finally estimating the
quantile-on-quantile model was used. It is worth mentioning that the analyses were carried out based on Eviews12 and
Matlab2022 software.

Results

The current research examines the role of the energy security risk index and inflation rate in improving economic
stability. Therefore, using the new econometric approach of quantile-on-quantile regression, the statistical relationship
between the variables of the energy security risk index and inflation rate on economic stability has been investigated.

The energy security risk index has positively affected economic stability in some quantiles and has harmed
economic stability in some quantiles. Quantile (0.5 to 0.7) of energy security risk index and quantile (0.4 to 0.9) of
economic stability indicate a negative relationship between the two mentioned variables. Thus, the energy security risk
index causes the economic growth rate (GDPG) to decrease, so economic stability does not occur. The obtained results
followed the findings of (Banna et al., 2023; Kartal, 2022).

The inflation rate has positively affected economic stability in some quantiles and has harmed economic stability
in some quantiles. A negative relationship exists between the inflation rate's quantile (0.1 to 0.95) and the quantile (0.1
to 0.7) of economic stability. Also, there was a positive relationship between the mentioned variables in quantile (0.6
to 0.95) inflation rate and the quantile (0.7 to 0.95) of economic stability. Thus, a high inflation rate hurts economic
stability in the long term. These results show that the low inflation rate has played a role as a fundamental and
influential factor in improving economic stability in Iran, following the findings of (Mohseni and Jouzaryan, 2016;
Banna et al., 2023). In this way, reducing the inflation rate can help improve economic stability.

In this way, the current research shows that improving the energy security index and reducing the inflation rate are
still an effective way to enhance economic stability; Therefore, encouraging investment in renewable energy sources
and developing new energy technologies, increasing energy efficiency and reducing energy waste, promoting energy
efficiency (upgrading buildings and equipment to reduce energy consumption (energy consumption management)),
adopting appropriate financial and economic measures to control inflation, creating favorable conditions for investment
and trade inside and outside the country in order to increase economic growth, supporting entrepreneurs and
encouraging the development of small and medium businesses to create job opportunities, reforming fiscal and tax
policies in order to increase economic justice, supporting domestic production In order to maintain economic security,
establish positive relations with other countries to exchange knowledge and experiences in economic fields and energy
security; They can help to improve the energy security index, reduce the inflation rate and increase economic stability.

Nevertheless, Iran, as one of the countries that produces and distributes energy, and because of its rich energy
resources, including oil and gas, plays a vital role in ensuring the world's energy security. Iran has several roles in this
field: (1) providing energy resources and the critical role of Iran as one of the OPEC member countries in determining
the price and distribution of global oil, (2) sanctions and international policies against Iran can have a significant impact
on the global oil markets and have gas, (3) the guaranteed security of the transmission routes (Iran is located by the
Strait of Hormuz, which is one of the main routes for the transportation of oil and gas from the Persian Gulf to the
world markets. This country is responsible for the security of these routes, and this is for the security Global energy is
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very important), (4) Iran's role in providing energy security as one of the big countries in the Middle East and Iran's
relations with other countries in the region and its actions in the field of oil and gas can lead to changes in the energy
policies of the area. In general, Iran's role in controlling the risk of energy security is challenging without considering
political and economic factors, and this issue is highly dependent on the internal decisions and international relations
of Iran and other countries.

It is worth mentioning that this research's results align with the studies (Mohseni and Jouzaryan, 2016; Banna et
al., 2023; Kartal, 2022).
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