Economic Modeling
sanad.iau.ir/journal/eco Volume 18, Issue 66, Summer 2024, 81-107.

Rriginal Article

Natural disasters, eco-innovation, and GDP per capita in Iran

Vahid Azizi*"®', Bakhtiar Javaheri™“', Fateh Habibi*

DOl
Received:
223896/2082(31 Abstract _ _ ,
Natural disasters are unpredictable events that disrupt the economic system
. of affected regions by impairing production, consumption, and
Accepted: . : : S !
employment, leading to immediate negative impacts on national output. In
12/11/2024 . . L . o
this context, eco-innovation is proposed as a key solution to mitigate the
losses from natural disasters and enhance societal resilience. Eco-
Keywords:

. innovations can reduce disaster risks and improve overall quality of life.
GDP per capita, Eco- . . - . . LT
innovation, Natural The aim of this study is to examine the role of eco-innovation in the
Disasters, Iran relationship between natural disasters and GDP per capita in Iran. To
achieve this, the Dynamic Ordinary Least Squares (DOLS) estimation
approach was employed to analyze data from 1980 to 2022. The results
JEL Classification: indicate that eco-innovation positively affects GDP per capita, while
Q54, Q55, 040, F51 natural disasters and the interaction variable (disasters and innovation) have
a negative impact. Additionally, the findings suggest that innovation helps
reduce the severity of the impact of disasters on GDP per capita.
Furthermore, the study reveals that economic sanctions negatively affect
GDP per capita, while factors such as labor, physical capital, and trade
liberalization have a positive effect.

*Master of Theoretical Economics, Department of Economics, Faculty of Humanities and Social Sciences, University
of Kurdistan, Sanandaj, Iran, VahidAzizi8@gmail.com

**Associate Professor, Department of Economics, Faculty of Humanities and Social Sciences, University of
Kurdistan, Sanandaj, Iran, (Corresponding Author). B.Javaheri@uok.ac.ir

*Associate Professor, Department of Economics, Faculty of Humanities and Social Sciences, University of Kurdistan,
Sanandaj, Iran, F.Habibi@uok.ac.ir

How to Cite: Azizi, V., Javaheri,B., Habibi, F. (2024). Natural disasters, eco-innovation, and GDP per capita in Iran,
Economic Modeling. 18(66): 81-107.



https://eco.firuzkuh.iau.ir/
mailto:F.Habibi@uok.ac.ir

Economic Modeling
Volume 18, Issue 66, Summer 2024, 81-107. sanad.iau.ir/journal/eco

1. Introduction

In recent decades, the world has experienced an increase in natural disasters, which
have often been accompanied by significant economic losses. These events disrupt both
economic and social development, emerging as one of the most critical factors
influencing economic growth. They can affect key aspects such as production,
consumption, trade, employment, and investment. As a result, natural disasters have
become a growing international concern. In response, eco-innovation has gained
recognition in the theoretical literature as a process aligned with environmental
sustainability and development. Eco-innovation, as an effective solution, fosters
sustainability through the creation of new processes, methods, and products. This study
posits that, when properly implemented, these innovations can mitigate the severity of
damages caused by natural disasters while contributing to sustainable economic growth.
Thus, the main objective of this study is to explore the role of eco-innovation in the
relationship between natural disasters and GDP per capita in Iran.

2. Research method and data
This study examines two key factors—natural disasters and eco-innovation—on per capita
production in Iran. Accordingly, the research model is defined by Relationships 1 and 2.
LnYP, = By + B1LnK; + B,LnL; + B;LnNDI; + B,LnTO; + BsLnES; + BLnEl + & (1)
LnYP; = B¢ + B;LnK; + B,LnL; + B3LnNDI; + 3,LnTO; + BsLnES; + B¢(LnEl; X LnNDI,) + & )]
In the research model, per capita GDP (YP) is the dependent variable. The main
independent variables include the Natural Disaster Index (NDI), Eco-innovation (EI),
and the interaction term (NDI x EI). The control variables are economic sanctions (SE),
physical capital (K), labor (L), and trade openness (TO). Data for YP, TO, and K are
sourced from the World Bank, labor data (L) from the Central Bank of Iran, economic
sanctions (SE) from Iranmanesh et al. (2021), and eco-innovation (EI) data from the
OECD database. The NDI variable is calculated using four indicators: the number of
severe natural disasters per year (ND), the number of deaths (DEA), the number of
people affected (AFF), and the amount of damage caused by natural disasters (DAM, in
dollars). The Morris Index (1997) was employed to create the composite index.

( ND¢—NDpin >+( DEAt—DEApmin ) ( AFF¢—AFFpin ) ( DAM¢—DAM pin )

DEAmax—DEApin) \AFFmax—AFFpin)" \DAMmax—DAM pin

- (3)
Based on this formula, the NDI value ranges from zero to one. The closer the value is to
one, the greater the impact of natural disasters, while values closer to zero indicate a
smaller effect. All data related to natural disasters are sourced from the International
Disaster Database (EM-DAT). This study uses time series data from 1980 to 2022 to
investigate the issue. The results were analyzed using the Eviews program, and the
Dynamic Ordinary Least Squares (DOLS) method was employed to estimate the model.

ND =NDyi
NDI, = 2mexPmin

3. Analysis and discussion

The results using the DOLS method show that in both models, the variables trade
openness (TO), physical capital (K), and labor (L) are statistically significant at the 5%
and 1% probability levels, respectively, and have a positive effect on per capita GDP
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(YP). Additionally, the economic sanctions (ES) variable is statistically significant at
the 5% and 10% levels and has a negative effect on YP. The results also indicate that
the Natural Disaster Index (NDI) is statistically significant at the 1% level in both
models and has a negative impact on YP. Specifically, if NDI increases by 1%, YP is
expected to decrease by 0.253% and 0.196% in the two models, respectively. In Model
1, the eco-innovation (EI) variable independently shows a statistically significant
positive effect on YP at the 1% level. If El increases by 1%, YP in the Iranian economy
Is projected to increase by 0.065%. The interaction term (EI x NDI) in Model 2 is
statistically significant at the 1% level and has a negative effect on YP. According to the
results, if other conditions remain constant, a 1% increase in this variable would likely
lead to a 0.048% decrease in YP. Therefore, the findings suggest that promoting and
developing eco-innovation can reduce the negative impact of natural disasters on
national GDP per capita.

4. Conclusion

The findings of this study indicate that natural disasters have a negative impact on GDP
per capita in Iran, primarily due to reductions in production in the affected sectors.
These events can result in infrastructure destruction, disruption of economic activities,
and a decrease in overall production. The results related to eco-innovation demonstrate
that even a small increase in eco-innovation has contributed to an increase in GDP per
capita in Iran. Furthermore, the findings suggest that when eco-innovation interacts with
natural disasters, it mitigates their negative impact and helps improve GDP per capita.
Specifically, the mitigating effect of eco-innovation enhances the country’s resilience
and adaptive capacity against natural disasters, thereby reducing overall risk. Therefore,
the study highlights that the development and promotion of eco-innovation can
strengthen the resilience of both human and natural systems in the face of extreme
events. Based on these findings, it is recommended that, in addition to formulating
strategies to address natural disasters, special attention should be given to the
development and promotion of environmentally sustainable technologies.
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