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Governments pursue macroeconomic objectives such as stabilizing the economy by
employing fiscal policy tools. However, fiscal sustainability is obligatory for
achieving economic stability. This research, utilizing linear and nonlinear fiscal
reaction functions, including quadratic and cubic, time-varying parameter and
Markov-switching regime change functions, measures the fiscal sustainability of the
Iranian government and its determinants in the period 1970-2021. Based on the
findings of this research, the government debt-to-GDP ratio in linear and nonlinear
models is negative and insignificant, but in the model with control variables, it is
negative and strongly significant. Hence, the model with control variables results in
the unsustainability of Iran's fiscal policy. The results of the Markov-switching fiscal
regime change model reveal the existence of two fiscal regimes in Iran's fiscal
policy. An unsustainable fiscal regime, in which the reaction of the primary budget
balance to the public debt is negative and significant, and a sustainable fiscal regime
in which the reaction of the primary budget balance to the public debt is positive but
insignificant. Also, the results of the Markov-switching fiscal regime change model
demonstrate that the average filtered and smoothed transmission probabilities of
remaining in an unsustainable fiscal regime is higher than that of a sustainable fiscal
regime, which indicates that Iran's fiscal policy has been unsustainable. Based on
the results of the time-varying parameter model, the reaction of the primary budget
balance to the debt expansion has been negative and diminishing, therefore, debt
reduction has not been the priority of governments in Iran, and as a result, Iran's
fiscal policy has been proceeding in the unsustainable direction.
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Extended Abstract

Introduction

According to the fiscal sustainability framework based on constant parameter standard models, which is based on the
government's inter-temporal budget constraint, after the increase in the public debt-to-GDP ratio, the primary budget
balance must enlarge to ensure that the government budget remains sustainable and the government's inter-temporal
budget constraint is also satisfied (Chua et al., 2021). If the response of fiscal policy to changes in public debt is weak,
the public debt-to-GDP ratio can increase continuously and as a result, the stability of the economy is threatened in the
long term (Aldama & Creel, 2019). In literature, several definitions for fiscal sustainability have been stated. Fiscal
policy is sustainable if the growth of government expenditures is proportional to the growth of government revenues
(Mutuku, 2015; imrohoroglu et al., 2019). If the present value of the future government budget surpluses equals or
exceeds the current level of public debt, the inter-temporal budget constraint and fiscal sustainability are established
(Ko & Morita, 2015; Auerbach & Gorodnichenko, 2017; Chua et al., 2021). If the response of the primary budget
balance to the public debt changes is such that the public debt-to-GDP ratio converges to zero in the long term, fiscal
policy is sustainable (Afonso & Jalles, 2017; Auerbach & Gorodnichenko, 2017; Rajakaruna & Suardi, 2022). On the
other hand, unsustainable fiscal policy leads to harmful consequences such as an increase in the inflation rate,
devaluation of the national currency, high-interest rate fluctuations, failure in financial markets, suboptimal allocation
of resources, and damage to public welfare (Aldama & Creel, 2017, 2019; Rajakaruna & Suardi, 2022; Maebayashi,
2023). The Iranian government's revenue is mainly dependent on oil sales, and this is the main reason for the
government budget deficit in Iran (Zarei & Jalali Naini, 2014; Komijani & Gudarzi Farahani, 2016). With the reduction
in oil revenues, the government inevitably turns to borrowing to compensate for its budget deficit, as a result, the public
debt increases. The research shows that the fiscal policy implemented in Iran is not stabilizing and as a result, it
increases instability after exogenous shocks (Zarei, 2016; Aghilifar et al., 2022). Therefore, the perspective of fiscal
policy in Iran is uncertain. Therefore, it is necessary to understand the fiscal sustainability stance in Iran, which is
always struggling with permanent deficits and high public debt. The research carried out on Iran's fiscal sustainability
is mainly limited to examining the dynamics between the public debt and the primary budget balance in the framework
of constant parameter linear models, so the possibility of non-linearity and variability of the relationship between the
primary budget balance and the public debt over time, is not considered. This research tries to fill the existing gap by
evaluating the fiscal sustainability of Iran and its determinants by utilizing linear and nonlinear fiscal reaction functions
including quadratic and cubic, time-varying parameters, and Markov-switching fiscal regime change functions.

Method

In this research, to measure fiscal sustainability and its determinants in Iran, first, following Chua et al. (2021) and
Aldama and Creel (2017 and 2019), we estimate linear and nonlinear constant parameter fiscal reaction functions
including quadratic and cubic functions. However, in the constant parameter fiscal reaction functions, the relationship
between the public debt and the primary budget balance is unchanged over time, while this relationship can vary in the
long term. Hence, In the second stage, following Chua et al. (2021) and Nguyen et al. (2017), the time-varying
parameter fiscal reaction function is estimated. On the other hand, constant parameter fiscal reaction functions do not
take into account the changes in the fiscal regimes and this may skew the results. Therefore, In the next step, following
Chua et al. (2021) and Aldama and Creel (2017 and 2019), the Markov-switching fiscal regime change model is
estimated.

Results
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The results of estimating the linear fiscal reaction function show that the effect of the public debt-to-GDP ratio on the
primary balance-to-GDP ratio is not significant. However, the negative sign indicates the propensity of fiscal policy
towards unsustainability. Based on the estimation results of quadratic and cubic fiscal reaction functions, none of the
public debt-to-GDP ratio coefficients are significant, so there is no evidence of fiscal sustainability. The results of
estimating the fiscal reaction function with control variables show that the public debt-to-GDP ratio has a negative and
strongly significant effect on the primary balance-to-GDP ratio, which indicates the unsustainability of Iran's fiscal
policy. The output gap coefficient is positive and significant in all linear and nonlinear fiscal reaction functions, that
is, a positive output gap improves the primary balance and fiscal sustainability. The government's real cyclical
expenditure coefficient is negative and significant, meaning that the increase in temporary government expenditure
weakens fiscal sustainability. The coefficient of society's aging ratio is negative and significant, which means that
population aging has a negative effect on fiscal sustainability. The government revenue-to-GDP ratio and exchange
rate fluctuations have a positive and significant effect on fiscal sustainability, and there is no evidence of a significant
effect of the real interest rate, active population ratio, and inflation rate on fiscal sustainability. The estimation results
of the Markov-Switching fiscal regime change model identify two unsustainable and sustainable fiscal regimes in Iran.
the unsustainable fiscal regime, in which the public debt-to-GDP ratio is negative and significant, and the sustainable
fiscal regime, in which the public debt-to-GDP is positive and insignificant. The public debt-to-GDP ratio is negative
but insignificant in the long term. The probability of remaining in the sustainable and unsustainable fiscal regime is
0.293 and 0.719, respectively. Also, the expected duration of sustainable and unsustainable fiscal regimes is 1.41 and
3.57 years, respectively. The average filtered transmission probabilities of remaining in unsustainable and sustainable
fiscal regimes are 0.576 and 0.423, respectively, and the average smoothed transmission probabilities of remaining in
unsustainable and sustainable fiscal regimes are 0.585 and 0.414, respectively, so because the average filtered and
smoothed transmission probabilities in the unsustainable fiscal regime are higher than that of the sustainable fiscal
regime, Iran's fiscal policy has been unsustainable for most of the years. The average estimated time-varying
parameters in the periods of 1970-1980, 1981-1990, and 2001-2010 are -0.275, -0.107, and -0.034, respectively, which
the negative sign indicates fiscal unsustainability. The average estimated time-varying parameter in the period 1991-
2000 is 0.039, which indicates fiscal sustainability. The average estimated time-varying parameter in the first half of
the last decade, i.e., 2011 to 2016, is 0.039 and in the second half of the last decade, i.e., 2017 to 2021, is -0.022. On
the other hand, the average estimated time-varying parameter in the entire period, i.e., 1970-2021, is -0.07314, which
indicates the negative and diminishing reaction of the primary budget balance to the expansion in the public debt.
Therefore, the fiscal policy in Iran has been implemented in an unsustainable manner.

Conclusion:

In this research, the fiscal sustainability of Iran and the role of its determinants were measured through linear and
nonlinear fiscal reaction functions, including quadratic and cubic, time-varying parameters and Markov-switching
fiscal regime change functions. The estimation results of the linear and nonlinear constant parameter fiscal reaction
functions show that the public debt-to-GDP ratio coefficient is significant, only in the fiscal reaction function including
control variables, which has a negative sign, illustrating that fiscal policy is in an unsustainable situation. The results
of estimating the time-varying parameter fiscal reaction function show that the average estimated time-varying
parameter in the investigated 51-year period is a negative number, which indicates the unsustainability of Iran's fiscal
policy. The estimation of the Markov-Switching fiscal regime change model identifies two sustainable and
unsustainable fiscal regimes, where the public debt-to-GDP ratio in the sustainable fiscal regime is positive and
insignificant, and in the unsustainable fiscal regime, it is negative and significant. The expected period in the
unsustainable fiscal regime is longer than the expected period in the sustainable fiscal regime. Also, the average filtered
and smoothed transition probabilities in an unsustainable fiscal regime are higher than those of the sustainable fiscal
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regime, which indicates that the fiscal policy implemented in Iran has been in an unsustainable situation for most of
the years. The results of estimating the Markov-switching fiscal regime change function the time-varying parameters
function and the fiscal reaction function including control variables show that Iran's fiscal policy has not been
implemented in a sustainable direction. This finding is in line with Zarei and Jalali Naini (2014), Khiabani et al. (2012),
Afshari et al. (2012), Komijani and Gudarzi Farahani (2016), Zarei (2018) and Mamipour and Gudarzi (2020). Other
findings of this research show that the variables of the government's real cyclical expenditures, the output gap, the
exchange rate fluctuations, the government's revenue to the GDP ratio, and the society's aging ratio play a decisive
role in determining the fiscal sustainability of Iran. The government's real cyclical expenditure coefficient is negative
and significant only in the fiscal reaction function including control variables. The output gap coefficient is positive
and significant in all estimated fiscal reaction functions, which means that a positive output gap improves fiscal
sustainability. The effect of exchange rate fluctuations on fiscal sustainability is positive and significant. The
government revenue-to-GDP ratio has a significant and positive effect on fiscal sustainability. The society's aging ratio
has a significant and negative effect on fiscal sustainability. In the current research, we find no evidence of the
significant effect of the real interest rate, the active population ratio, and the inflation rate on Iran's fiscal sustainability.
According to the results of this research, the reaction of the primary budget balance to the increase in the public debt
is negative in most of the years, which means that the focus of fiscal policy in Iran has not been on reducing the public
debt. This threatens the stability of Iran's economy in the long term. It is suggested that fiscal policymakers in Iran
should prevent continuous budget deficits, borrowing, and public debt enlargement by developing sources of reliable
non-oil revenues and ensuring that the public debt level does not surge beyond the adjustable level in the long term.
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