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Achieving a high economic growth rate during the process of sustainable
development has become a crucial criterion for enhancing societal welfare,
reducing poverty and inequality, and strengthening national authority. Therefore,
identifying the factors that affect economic growth is a primary issue for
policymakers. Theoretical literature suggests that unpredictable factors, such as
natural disasters, can pose significant obstacles to achieving economic growth
objectives. Thus, the present study was conducted to explore how natural
disasters affect economic growth and fill the gap in the literature on asymmetric
economics in Iran. The theoretical framework for this study is based on the
Solow-Swan economic growth theory. In this context, the research model has
been estimated using the NARDL method for the period between 1980 and 2023.
The results indicate that natural disasters (NDI) asymmetrically reduce economic
growth in Iran in both the short and long term. Further results demonstrate that
trade liberalization (TO) and the physical capital savings rate (s) have a positive
influence on economic growth, while the term (n + g + J) negatively impacts
economic growth. In light of these findings, it is recommended that suitable
policies be implemented to enhance the resilience of society and the nation's
productive sectors, thereby effectively addressing natural disasters and ensuring
sustainable economic growth for the country.
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Introduction

Achieving a high economic growth rate within the framework of sustainable development has become a crucial
criterion for economic growth in a country. Through economic growth, governments can enhance societal welfare,
reduce poverty, mitigate economic and social inequalities, and consequently strengthen national authority.
Identifying the factors that influence economic growth is, therefore, a primary concern for policymakers.
Theoretical literature suggests that unpredictable factors, such as natural disasters, can pose significant obstacles
to achieving economic growth objectives. Addressing questions related to the effects of these disasters on the
economic growth of societies is of utmost importance in developing global sustainable development strategies. As
such, this study was conducted to investigate the impact of natural disasters on economic growth. Previous research
has provided scant evidence on the effects of natural disasters on economic growth in Iran. Therefore, it is probable
that no studies have been conducted to analyze the impact of natural disasters on economic growth within the
framework of the Solow-Swan economic growth theory. As a result, this study differs from prior empirical
literature. In this study, a natural disaster index is utilized to measure the effects of such disasters. Furthermore, it
is innovative in proposing that disasters have an asymmetric effect on economic growth, thus demonstrating that
this subject stands apart from previous studies.

Methodology

The primary objective of this study is to investigate the asymmetric effects of natural disasters on economic growth
in Iran using the Solow-Swan economic growth model. Time series data spanning from 1980 to 2022 were
employed, along with the Nonlinear Autoregressive Distributed Lag (NARDL), to conduct the research. The
empirical model analyzed is specified in Equation (1).

Iny, =g, + ./ Ins,+ 5, In(n+ g +5)+ S, INnNDI; + B, InNDI; + £, InTO, + ¢, (1)

The dependent variable (y) represents the per capita income of the labor force. The independent variables include
the physical capital savings rate (s), the term (g+n+3), (NDI") negative changes due to natural disasters, (NDI*)
positive changes due to natural disasters, trade liberalization (TO), and the random error term (¢) for the year (t).

To calculate the Natural Disaster Index (NDI), four data points were utilized: the number of severe natural
disasters (ND), the number of deaths (DEA), the number of people affected (AFF), and the amount of damage
caused by natural disasters (DAM). Given the non-uniformity of the data scale, the data for each component is
first normalized separately to produce the NDI. Subsequently, a composite index is obtained by averaging the
resulting sub-indices. In general, this index is calculated using Equation (2).
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Results and Discussion

Using the Augmented Dickey-Fuller (ADF) Unit Root Test, it was determined that the degree of reliability of the
variables is mixed, with some being 1(0) and others being I(1). Additionally, the independent variable of economic
growth is an I(1) process. Therefore, the first condition for estimating the NARDL model is satisfied. The optimal
interval for estimating the model was determined using the Schwarz-Bayesian Information Criterion (SBIC) with
a lag length of one.
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It was also confirmed that the model variables have a long-term relationship, as indicated by the bounds test.
Consequently, the second condition for estimation is also met. The Wald test indicated that the positive and
negative changes in economic growth resulting from natural disasters exhibit asymmetric behavior, thus
confirming the appropriateness of using the Nonlinear Autoregressive Distributed Lag (NARDL) estimation
method. Finally, by validating the explicit tests, the empirical model of this study was estimated in both short-term
and long-term patterns, and the results are reported in Table (1). The findings presented in Table 1 indicate that
physical capital savings (s) and the degree of trade openness (to) exert a positive effect on economic growth, while
the expression (n + g + d) has a negative and significant effect. Based on the results, natural disasters (NDI) have
a significant and detrimental impact on Iran's economic growth. The fluctuations, both positive (NDI*) and
negative (NDI"), associated with severe natural disasters have led to a decline in economic growth in the country.
Notably, the coefficient representing the negative changes is larger than that of the positive changes. Consequently,
severe natural disasters have led to a decline in per capita income in Iran. The outcomes demonstrate that the
occurrence of severe natural disasters has had an adverse impact on the nation's economic growth and
development, resulting in a corresponding decline in economic performance. Therefore, in light of these findings,
it is recommended that suitable policies be implemented to enhance the resilience of society and the nation's
productive sectors, thereby effectively addressing natural disasters and ensuring sustainable economic growth for
the country.

Short-term relationship Long-term relationship
Variables
coefficient T-statistic Probability coefficient T-statistic Probability

NDI+ -0.084 -3.37 0.001 -0.095 -3.78 0.000
NDI -0.112 -4.37 0.000 -0.128 -5.25 0.000

S 0.132 3.83 0.000 0.151 4.13 0.000
TO 0.070 2.39 0.022 0.080 241 0.020
gnd -0.027 -2.66 0.011 -0.031 -2.68 0.010

c 14.407 8.84 0.000 16.427 56.89 0.000
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