Iranian Population Studies Journal (2024) 10 (1): 17-39

— ONE . : :
— Iranian Population Studies Journal
PUBLISHING https://jips.nipr.ac.ir/?lang =en

Research Article

Nonlinear Effects of Population Aging on Economic Growth of Iranian Provinces
(2011-2023)

Mosab Abdollahi Arani *"'*', Gholamreza Yavari 2!*', Masoume Jafari *

1 Assistant Professor of Economics, Department of Economics, Management and Accounting, Payame Noor University, Tehran, Iran.
2 Associate Professor of Economics, Faculty of Economics, Management and Accounting, Yazd University, Yazd, Iran.
3 Master's degree graduate of Economics, Payame Noor University, Tehran, Iran.

ARTICLE INFO ABSTRACT

Received: 28 April 2025
Accepted: 06 June 2026

Population aging is a challenge in recent years for developing countries such as Iran, which has posed
serious concerns about the sustainability of economic growth and development in these countries. The

phenomenon of population aging can be considered as a shift of a country's population distribution
Keywords: towards ages over 65 years. This study aimed to investigate the linear and nonlinear relationship of

Population aging, population aging, young population, and working-age population with economic growth at the
Economic growth, L. . L. L. .
8 . provincial level of the country, using provincial data through a descriptive-analytical method based on
Young population,

Nonlinear effects, the econometric technique of panel data and nonlinear modeling during the period 2011 to 2023. The

Data from Iranian findings show that there is a nonlinear and inverted U-shaped relationship between the population aging

Provinces. ratio (the ratio of the population aged over 65 years to the total provincial population) and the provincial
economic growth, and the maximum value of this ratio is 10.86 percent. This means that as long as the
aging ratio is below 10.86 percent, increased aging has a positive effect on the provincial economic
growth. However, once this ratio exceeds 10.86 percent, the impact of aging on economic growth will
be negative. Another finding is that the youth population ratio (the ratio of the population aged under
15 years to the total provincial population) has a nonlinear U-shaped behavior, with the minimum value
of the youth population ratio being 19.12 percent. It is recommended that population policymakers,
through appropriate monitoring and long-term population policies, always prevent the elderly
population ratio of the provinces from exceeding 10.86 percent and the youth population ratio from

falling below 19.12 percent.

Introduction

The effects of population growth on the process of economic
development have long attracted the attention of many economists
around the world. Demographic changes have had wide-ranging
potential effects on many aspects of human life, such as economic
and social structures, markets, education, and the like, and finding

a relationship between population and economic growth can play

an important role in the fundamental planning of countries.
Population aging is a challenge in recent years for developing
countries such as Iran, which has posed serious concerns about the
sustainability of economic growth and development. The
phenomenon of population aging can be considered the shift of a

country's population distribution towards ages over 65 years.
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Findings of some articles show that increased aging has positive
effects on economic growth due to the prosperity of some
businesses, human capital, investment in elderly sectors, and
increased public spending. In contrast, the majority of research in
this field shows that increased aging, due to the provision of costs
and facilities required for the elderly acts as an obstacle to
economic growth and has negative effects. Considering the results
of both sets of research, i.e., both positive and negative effects, a
basis is provided for studying the nonlinear effects of population

aging on economic growth.
Methodology and Data

The present study has been conducted using provincial data
through a descriptive-analytical method based on the econometric
technique of panel data and nonlinear modeling. In this study, a
13-year period between 2011 and 2023 has been selected. Iranian
provinces (31 provinces) have been chosen as the spatial domain
of the research. The data for 31 provinces of the country for the
period 2011 to 2023 have been extracted separately from the
database of the Statistical Center of Iran and national and

provincial statistical yearbooks.
Findings

The findings show that there is a nonlinear and inverted U-shaped
relationship between the population aging ratio (the ratio of the
population aged over 65 years to the total provincial population)
and the economic growth of Iranian provinces, and the maximum
value of this ratio is 10.86 percent. This means that as long as the
population aging ratio is below 10.86 percent, an increase in the
aging population has a positive effect on the provincial economic
growth. However, once this ratio exceeds 10.86 percent, the effect
of aging on economic growth will be negative. Another finding is
that the youth population ratio (the ratio of the population aged
under 15 years to the total provincial population) has a nonlinear
U-shaped behavior, with the minimum value of this ratio being
19.12 percent. This finding means that initially the youth
population ratio across the provinces has a negative effect on
economic growth. But, after reaching the minimum value of 19.12
percent, its positive effects begin with a significant coefficient.
However, the problem is that since these small positive effects
coincide with the large negative effects of the population aging,
and also this placement at the minimum value of the youth
population ratio also spreads to the working-age population in the
following years the negative effects of the elderly population ratio
and the working-age population on economic growth will
dominate, overall. Another finding of this research is the effect of
the total population of each province and its growth rate on
economic growth. The total provincial populationhas had a

positive and significant effect with a coefficient of 0.241 and the
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population growth rate of each province has had a positive and
significant effect with a coefficient of 0.834. This means that if for
example, the population growth rate of the province increases
byone percent, the economic growth rate of the province will also
increase by 0.834 percent. Overall, this finding shows that the
population and its growth rate have a positive effect on the
production and economic growth of the provinces of Iran. The
results show that the physical capital variable has had the greatest
positive effect on the economic growth of the provinces of Iran with
a significant coefficient of 1.32. Also, the growth rate of physical
capital has had a positive effect on the economic growth of the

provinces of Iran with a significant coefficient of 0.61.
Discussion and Conclusion

Changes in the population structure are such that initially, the
youth population ratio and consequently the working-age
population ratio increase. the elderly population ratio increases
over time. At this stage, the youth population ratio has a negative
impact on economic growth, because the population under 15
years of age brings more costs to the economy and allocates
economic production toward current consumption instead of
investment. However, the working-age population ratio and the
elderly population ratio have a positive impact on economic
growth. Overall, the effects of demographic structures on economic
growth will be positive. Subsequently, with a decrease in the youth
population ratio and consequently a decline in the working-age
population ratio. and an increase in the elderly population ratio,
the effects reverse. In this situation, the youth and elderly
population ratios have passed their optimal minimum and
maximum levels, respectively. In this situation, the youth
population ratio has a positive impact on economic growth, but the
working-age population ratio and the elderly population ratio have
a negative impact on economic growth, so that overall will the
effects have on economic growth will be negative. Findings from
the descriptive data indicate that the six provinces of Tehran,
Isfahan, Kermanshah, Markazi, Gilan, and Mazandaran had both
an elderly population ratio above the national average and the
lowest youth population ratio in the country in 2025. Also,
Hamedan and East Azerbaijan provinces are in the category of the
highest elderly population ratio in the country, while Semnan and
Alborz provinces are in the category of the lowest youth population
ratio. These findings show that the provinces of the country are
heterogeneous in terms of aging and youth population variables. It
suggested that social and economic policymakers, using the
findings of this study, discover the provincial roots and factors of
this problem and, through appropriate tools and policies over time,
improve the aging and youth ratio of the population in these

provinces.
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Figure 1. Proportion of the population aged 60 and 65 and over in Iran in the last century
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Figure 3. 13-year average of the provincial population over 65 years old (Thousand People)
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Figure 4. Proportion of population aging (over 65 years old) by province in 1404 (Percentage)
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