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Abstract

Population aging and its consequences are an extremely controversial issue in the global context. An increase in
the number of older people along with a decrease in the birth rate leads to an excessive burden on the economically
active part of the population. Such imbalances threaten to reduce the workforce, slow economic growth, increase
social spending, increase the fiscal burden. Therefore, using the country's own experience to solve the problem of
rapid aging of the nation and take measures to improve the quality of life of older people and their social
integration into society is insufficient, as changes in the age structure of the population may occur for the first
time. Therefore, it is necessary to study and adapt the experience of other countries to address this social issue.
The purpose of this study was to conduct a comparative analysis of the aging population in Iran and Poland, as
well as to assess the impact of the nation's aging on life expectancy, fertility and gross domestic product (GDP)
in these two countries. The object of the study is Poland as a representative of European countries, which is facing
an increase in the number of elderly people, and Iran as a country where the age structure of the population is just
beginning to change. The study period is 1950-2020. The results of the study show that there has been an increase
in the elderly population, but the share of this population compared to other countries is lower. The authors of the
study proved the existence of significant differences in the aging population in Poland and Iran. A feature of the
demographic situation in Iran is the declining birth rate, which leads to a decrease in the total population and an
increase in the proportion of elderly people. These socio-demographic transformations in the long run can have a
destructive effect on Iran's GDP. In contrast to Iran, Poland is experiencing an increase in population aging,
leading to rising spending on social security and protection, as well as falling GDP. The rapid growth of the
elderly population compared to the growth of the total population of the country and the increase in the share of
elderly people in the coming years emphasizes the need for further planning of control over the problems
associated with this population group.
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1. Introduction

Aging become a dilemma in most of the developed countries that are known as “population aging”. In recent
decades, the trends in population aging have increased in European countries, which is a serious challenge for
economic growth and income convergence in Europe, and some prospective aging measures which move beyond
chronological age and include changes in life expectancy, could better express the experience of recent long-term
growth in European economics (Cuaresma et al., 2014).

“According to data from World Population Prospects: the 2019 Revision, by 2050, one in six people in the world
will be over age 65 (16%), up from one in 11 in 2019 (9%). By 2050, one in four persons living in Europe and
Northern America could be aged 65 or over. In 2018, for the first time in history, persons aged 65 or above
outnumbered children under five years of age globally. The number of persons aged 80 years or over is projected
to triple, from 143 million in 2019 to 426 million in 2050 (UN, 2020).

According to Knodel and Teerawichitchainan (2017), as a country in South Asia, Myanmar has attracted the
attention of researchers and policymakers due to its overall poverty levels and relatively rapid population aging.
Considering insecurities related to the income of the elderly, the Ministry of Social Welfare had considered the
budget as an old-age social pension scheme in two states as pilot projects. In the present century, the issue of
population aging and its consequences has become controversial.

Population aging is due to declining birth rates and increased life expectancy, and this concept alone is not relevant
to the elderly (Lutz et al., 2008). However, the world is aging rapidly, and geologists and sociologists have a
serious task to identify various regions, taking into account the cultural and social subtleties of these territories
and applying precise planning for the elderly (Ingersoll-Dayton, 2011). As studies show, planning for population
aging requires sufficient knowledge of extensive local differences. In examining the literature on population
aging, some issues should be considered, such as: location, area size, financial allocation of councils to population
aging, the economic and social contribution of the elderly, and the impact of internal migration on age structure
(O’Brien, 2016).

The population’s age-structure has contributed to the aging of Australia’s population due to declining factors such
as fertility and mortality (Ofori-Asenso et al., 2018). Population aging may undermine growth potential and affect
countries’ economies, as well as slowing the growth of human capital as a whole. In Korea, for example, the
fertility rate was 1.23 in 2010, which is much lower than the population growth rate and is expected to decline by
2030. Reducing mortality and rapidly increasing aging is a potential threat to economic growth (Choi & Shin,
2015). Countries such as Singapore, for example, are identifying the changing needs of an aging population,
strengthening the sustainability of existing policies, examining health care and details of the socioeconomic
outcomes in the aging process (Malhotra et al., 2019). Furthermore, the speed and scale of aging may vary
depending on the challenges of population aging policy in the region. Interventions in national policy (such as
raising the pension age) would have different impacts in various parts of a country, such as studies conducted in
Russia, and create regional inequalities (Gietel-Basten et al., 2020).

The Active Aging Index (AAI) is designed for 28 EU countries, which is a global tool for a diverse experience of
active aging and older people’s potential. The Elderly Commission based its political framework for health
maintenance and social participation on the definitions of the World Health Organization (WHO) on active aging
(Au et al., 2020). On the other hand, the development of public health policies in different countries is important
during the aging process in different parts of the world. It is also important to consider the static and aging
dynamics of the population in order to address the challenges of aging (Li et al., 2019). In the past years, the
demographic transition theory was proposed by Thompson (1929), and the world’s countries were divided into
three categories. The first, group A, where countries are rapidly declining in birth rates, and despite lower death
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rates, the natural increase is reduced, so they are approaching a steady or decreasing population. In the second
group, Group B, birth rates are coming under control and the mortality rate is declining faster than the birth rate,
consequently, the natural increase rises, or does not decrease to a great extent. In group C, birth rates and deaths
are subject to little voluntary control. According to these assumptions, countries will progress from Group C with
high birth and death rates to Group B with a high birth rate and a reduction in the mortality rates, and finally into
Group A with a low natality and mortality rates (Véron, 2019).

Global surveys show that there were 703 million elderly people between the ages of 65 and older in 2019. Eastern
and South-Eastern Asia (260 million), followed by Europe and North America (over 200 million), respectively,
accounted for the largest population in the world. The population of 65 years or older in Iran in 2019 was 5,272,
and this number is expected to reach 8,849 by 2030. In Poland, the number of people aged 65 years and over was
6,846, indicating an older population than in Iran. In Poland, this number is expected to reach 8,579 by 2030,
which is lower than in Iran (United Nations, 2019). Statistics show that Iran is on the verge of aging on the Asian
continent and may encounter serious socioeconomic problems in the near future (Sabzaian et al., 2019).
Demographic changes, including progressive aging, are one of the main challenges to development in Poland,
which is one of the reasons for the acceleration of the large-scale migration of the Polish people. This process
could have a negative impact on the development potential and quality of life and the economy in the Polish
region (Heffner et al., 2019).

In this paper, Poland, as a European country, was compared to Iran in terms of population aging, and the key
elements affecting it, such as fertility and life expectancy were analyzed in detail. In the following text, after
discussing the theoretical foundations of demographic transition, findings, the world population aging trends,
comparison of this trend in the two countries of Iran and Poland, and finally a conclusion and discussion are
presented.

2. Theoretical issues and the literature

Some assessments have been made on the impact of the demographic transition on economic growth. The changes
in age-related imbalance were observed when changing mortality and fertility rates during a demographic
transition, taking into account three population variables, which may temporarily boost or slow down. The
demographic changes included the growth differential between the population of working-age and the total
population, the child dependency ratio, and the old-age dependency ratio. The data showed that GDP per capita
growth is positively related to the growth differential between the working-age and the total population, and
negatively correlated with child and old-age dependency ratios (Choudhry & Elhorst, 2010).

The dramatic worldwide demographic transition led to more people living, increased life expectancy, and
declining population growth rates. Furthermore, changing demographics related to population aging will have a
negative, quantitatively relevant, and long-lasting effect on the natural rate of interest (Carvalho et al., 2017). In
general terms, the transition is a shift from a high and uncontrolled level of mortality and fertility to a low and
controlled level, and practically all countries have experienced or are currently undergoing the demographic
transition. In developed countries such as Mexico, this process of transition is progressing faster than in more
developed countries (Partida, 2006).

Changes in demographic rates are seen as indicators of progress in the global transition toward modernization
(Zaidi & Morgan, 2017). However, the modernization trend in contemporary developing populations may be
distinct (Hedges et al., 2018). In developed countries, declining population growth is primarily due to low fertility.
In contrast, in less developed countries, this declining population is largely due to increased mortality owing to
various diseases (Dobriansky et al., 2007). Thus, throughout the second demographic transition, the negative
natural population growth is partly balanced by the positive net migration, which results from economic
immigration from the less economically developed countries (Kurek, 2011). The process of industrialization,
modernization, and urbanization, conspicuously the advancement of medical technology and the improvement of
nutritional conditions are the main factors of demographic transition, which reduces mortality and birth rates due
to improving education level and innovation of contraceptive methods. In China, demographic transition has
provided a window of opportunity for economic growth and the potential for socioeconomic development (Yuan
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& Gao, 2020). The process of modernization in economically-advanced countries such as Italy is intended to shift
to new types of social, economic, and political systems which are closely linked to demographic transition (Salvati
etal., 2019).

The role of mortality has long been substantial in the concept of demographic transition, which has been a major
factor in triggering fertility decline in the late nineteenth century at a societal and a familial level. To elaborate,
reducing childhood mortality is an apparent reason for the steady decline in marital fertility. The conceptual
changes to increase investment in human capital of children and increasing opportunity costs for women as they
are integrated into market work outside the family will reduce the demand for children. In general, social and
cultural developments and technological innovation are in the process of modernization and may have influenced
childhood survival and the choice of reproductive choice (Reher et al. 2017). In addition, bidirectional feedbacks
between the education component of the population, technological progress, and demographic change (in
particular mortality) ultimately led to economic growth (Cervellati & Sunde, 2015).

The onset of the modernization process, including the reorganization of politics, the economy, and social life, was
due to numerous factors. The impact of modernization on incomes was strongly dependent on the timing of the
phases of the demographic transition in various regions (Korotayev et al., 2015). The investigation shows that
there has been evidence that time has affected the growth of countries since the onset of the demographic transition
and this conjecture is based on the insights of the unified growth literature that models the take-off from stagnation
to sustainable growth as the result of a massive, non-recurring demographic transition that indicates declining
infertility and increasing widespread education (Cervellati et al., 2019).

In demographic terms, population aging is explained by the demographic transition process, which affects all
populations in the world and is complete in countries such as France or the United States. This transition is in line
with the shift from a population regime with a high birth rate and mortality to a regime characterized by a low
birth and death rate, with low population growth at both stages (Macia et al., 2019). In this paper, based on
demographic transition theory and comparative evaluation, the population aging process between Iran and Poland
is presented.

3. Method

The present study is a kind of applied-developmental research that has been done using the descriptive-analytical
method. This method is very suitable for non-quantified topics and issues. The main part of statistics and
information were collected using a library-documentary method. However, this method can match with the other
guantitative models. It should be noted that various indicators of aging (average and middle age over 65 years),
indicators of total fertility, and life expectancy for Iran and Poland were derived from the United Nations
Population Division (2020) data. Also, the aging index was met by the ratio of people aged 65 and over to the
total population (Shryock & Siegel, 1971). In this study, the aging index showed the rate of increase in the elderly
population per population of 0-14 years and the ratio of the number of elderly people aged 65 and over to the
population under the age of 15 was multiplied by 100 (Safarkhanlu & Rezaei Ghahroudy, 2017).

4. Finding and discussion
4.1. The world population aging trends

According to the World Population Outlook (2020), prepared by the United Nations Department of Economic and
Social Affairs, the share of the world's population aged 65 and over ranged from 5.8 percent (128,709 million) in
1950 to 9.3 percent (727,606 million of people) by 2020 and is projected to increase to 15.9% (1548,852 million)
by 2050 (UNDPSA, 2020). Although there is an increase in the share of the elderly population in all parts of the
world, inter-continental comparisons show that there is a significant variation between different parts of the world.
The share of the population over the age of 65 in Europe in 2020 was 19.1%, which is the highest level compared
to Asia (8.9%) and Africa (3.5%). North American regional countries are 16.8 percent older than European
countries. This could be due to the fact that European and North American countries have experienced much
lower mortality, higher life expectancy, and fertility transmission than Asian and African countries. Oceania, with
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12.8 percent, and Latin America, with 9 percent, possess lower populations over the age of 65 than in Europe
(Fig. 1).

A comparison of different regions of Europe shows that Southern Europe, with a population of 21.4 percent over
the age of 65, is at the highest level compared to other parts of Europe. Western Europe with 20.8 percent,
Northern Europe with 19 percent, and Eastern Europe with 16.8 percent are in the next ranks in terms of the
population over 65 years (Fig. 1). European countries, along with economic growth and increasing women's
employment, have experienced declining birth rates and even negative growth rates in many countries. The rapid
rise in the share of the elderly in Europe could put enormous pressure on various economic sectors in Europe,
such as the pension and health systems, and would ultimately hinder the economic growth of those countries.

From the total of 40 European countries, 37 have entered aging before 2010 (the percentage of the population
over 65 was more than 10%), only 3 European countries did not enter this stage of demographic transition until
2010, one of these countries are in the Western European region and the other two nations are in the Southern
European region. Of course, the percentage of people over the age of 65 in all three countries is about 10 percent.
Therefore, it might be rational to opine that the population of these countries is on the verge of aging (Darabi &
Torabi, 2017). Poland, an Eastern European country, has been aging since 1990. The country's share of the
population over the age of 65 was 5.2 percent in 1950, rising to 10 percent in 1990, and eventually reached 18.7
percent in 2020 (Fig. 1).

As shown in Figure 1, the situation of countries in Asia is different in terms of aging. Many Asian countries have
not yet entered old age. A comparison of different parts of Asia shows that East Asia, with 13.6 percent of the
population over the age of 65, is at the highest level compared to different parts of Asia and is entering old age.
Also, 7.9 percent of Central and South Asia, 7.2 percent of Southeast Asia, 6.2 percent of South Asia, and 5.9
percent of West Asia are over 65 years old. In Iran, the share of the population over the age of 65 has risen from
5.3 percent in 1950 to 6.6 percent in 2020. These changes indicate that although Iran's elderly population has
increased significantly during the period under study (1950-2020), the share of this demographic group is still
lower than in developed and developing countries (Fig. 1).
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Figure 1. The share of the population aged 65 and over in different continents of the world and in Poland
and lran during the years 1950 — 2019

Source: United Nations, 2019.
4.2. Varied age groups share comparison in total population
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A Comparison of the population share of varied age groups in Figure 2 is presented for different continents, Iran
and Poland in 2020. The results show that the population is relatively young in many parts of the world,
considering children under the age of 15 making up 40.3% of the population in Africa. Europe, North America,
Latin America, and Asia have experienced more fertility reduction, with a lower percentage of children (16.16%,
18.1%, 23.9%, and 23.5%, respectively). Poland, with 15.2 percent of children under the age of 15, is lower than
the global average and other surveyed areas (Fig. 2), with the exception of Southern Europe. Poland also has
experienced the lowest share of the 15-64 age group, at 66.1 percent (24,995 million), with an active and working-
age population, compared to Eastern Europe, and the highest rate compared to other parts of Europe.

Among the regions surveyed in Figure 2, Iran, with a population of 24.7% under the age of 15, was ranked after
West Asia, Central America, and the world average. In other words, Iran has a relatively young population
compared to other surveyed areas and is in middle age and on the verge of aging. Iran's regional comparison
shows that Iran is younger than East Asia (17.1%), which can be attributed to population control (fertility) in
China, Japan, and South Korea in recent decades. Moreover, with the progress made in these countries and the
entry of women into different job sectors, it has also had a negative impact on the fertility rate. In West Asia, the
population share under 15 years was 28.1 percent and considering Iran's location in the region, it is estimated that
Iran is about 3.4 percent older than West Asian countries (Figure 2). 68.7% of Iran's population (57.7 million
people) are in the 15-64 age group. Given that the active population and working-age were in this population
group, it can be argued that Iran has favorable conditions in terms of active population status (Fig. 2).

Iran 247 | EN [&.6 ]
Poland 1532 o 1 187 ]
Western Aszia ) 251 | &8 [ 28]
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Figure 2. Collective share of various age groups in different continents of the world, Poland and Iran in 2020
Source: United Nations, 2019.

5. Comparison of age pyramids in Iran and Poland

The age pyramids of Iran and Poland (Figure 3) show that Iran is in the population middle age and they will
gradually get into the aging population from the threshold of aging unless proper socio-economic and appropriate
measures are taken by the authorities. As illustrated in Figure 3, the rule of the age pyramid of Poland is smaller
than the rule of the age pyramid of Iran. It should be noted that in this part of the age pyramid, there are groups
under 15 years old. The possible reasons for this situation in the Polish age pyramid rule section are the early
decline in fertility in Poland, population control policies, and demographic transition. However, in Iran, issues
such as changing lifestyles, industrialization, and consequently the widespread entry of women into employment
following the change in the social order from agriculture to industry and services, especially after the Islamic
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Revolution in Iran (1979), with the start of Iraq's imposed war on Iran and its prolongation, population growth policies
were pursued in the 1980s, and the country's birth rate rose sharply to 3.91 percent. In the 1980s, the birth rate in Iran
was so high that the average age of the population in the mid-1980s reached 21.7 years, indicating the youth population
in Iran. However, in the 1990s and 2000s, due to the age of activity and employment, these people needed various
facilities, including educational, welfare, and health facilities, and as a result, some limitations, problems, and
shortcomings were created. All these shortcomings, as well as the special economic situation in Iran in the 1990s, led
to the implementation of population reduction policies in the country, which has reduced the rapid growth of population
in Iran (Fig. 3).

In general, based on the results of Figure 3, it can be said that Iran's age pyramid is younger than Poland, however,
industrialization in Poland started earlier than Iran and has seriously damaged the population structure. With all
these interpretations, if these countries do not make a policy in the new social and political program, they will
have a severe aging problem in the future (Fig. 3).

Population in 2020
Population in 2020

100 Females
100 Males Females

a0

a0

Age

Age

Poland Iran

Figure 3. Age and gender structure of Poland and Iran, 2020
Source: United Nations, 2019.

5.1. Comparing the aging process of Iran and Poland

Table 1 shows the status of the elderly population in Iran and Poland. As shown, the elderly population in Iran
increased from 903,000 in 1950 to 5.5 million in 2020, and in other words, in Iran, during the seventy years of
study, 4.6 million people have added to the elderly population. . Also, shows, the elderly population of Poland in
the years under review (1950-2020) has increased from 1,298 million to 7,092 million. For further explanation,
between 1950 and 1920, 5,792 million people were added to the country's elderly population.

Based on the results obtained from Table 1, it was observed that the trend of the median age index from 1950 to
2020 in Iran and Poland has an upward trend, so that the average age in Iran during 1950, from 21.9 to 32 in 2020.
The index has also risen to 25.8 in Poland since 1950 and 41.7 in 2020 (Table 1). In general, in demographic
studies, when the median age of the population is less than 20 years old, the population is young, if the median
age is between 20 and 30 years old, the population is middle-aged, and the population with more than 30 years
old is in aging. According to this population index, Iran is at the beginning of demographic aging, and the Polish
population has entered the population aging since 1990. Comparison of the two countries shows a difference of
9.7 years in the median age index, so, based on this index, it can be said that Iran's population is much younger
than Poland. The results of Table (2) are related to the study of the status of aging indicators during different
statistical periods from 1950 to 2020 in Iran and Poland. Also, Figure 4 shows the population growth trend.
Comparing the population growth rate of Iran and Poland shows that the population growth trend in Iran in 1950
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was 2.4 percent per year, which in 1990 rose to 3.5 percent per year, but with the implementation of population
control policies in Iran after the eight-year imposed war (1980), this trend has decreased, so that in 2020 it has
decreased to 1.4 percentage. In Poland, the growth rate of the population decreased from 1.9 percent in 1950 to
0.4 percent in 1990, and this trend continued to decrease in the population rate until 2005 so that the growth rate
of the Polish population in 2005 reached -0.1 per year. It should be noted that the country's population growth
trend in 2010 increased almost to zero, but in 2020 it re-entered the downward trend and returned to the situation
in 2005 (-0.1).

Table 1. Population Indicators and Projections for Poland and Iran

. . Percentage of population Elderly Index age 65 and Total dependenc
Median age (in years) a%ed GE'-3>+p ovgr /under gge 15 raFt)io Y

Iran Poland Iran Poland Iran Poland Iran Poland
1950 21.9 25.8 5.3 5.2 14.5 17.7 155.9 116.8
1970 17.7 28.1 3.4 8.2 7.5 30.1 192.1 120.3
1990 17.2 32.2 3.3 10 7.2 39.6 207.8 96.6
2000 21.2 35 4.4 12 12.9 61.4 168.1 94.2
2005 24.1 36.6 4.8 13.1 17.7 78.7 132.2 85
2010 27 38.1 5.1 13.5 21.4 88.5 102.8 74.6
2015 29.7 39.7 5.8 15.7 24.3 105.9 83.8 73.5
2020 32 41.7 6.6 18.7 26.5 123.1 80.2 71.7

Source: United Nations, 2019.

According to the demographic transition theory, Poland is a country that has started the process of reducing
fertility and increasing life expectancy much earlier than Iran. The total fertility rate in Iran was almost twice the
total fertility rate in Poland in 1950, while in 2020 it has a declining trend and decreased 1.5 times. As shown in
Table (2), the trend of increasing life expectancy in both countries has always been steadily on the rise from 1950
to 2020. Although the difference in life expectancy between the two countries at the beginning of the period
(1950) was about 20.8 years (61.4 years in Poland versus 40.6 years in Iran), this difference in life expectancy
has been steadily declining over the course of the study period. Thus, this difference in 2020 has reached 2.1
years. The difference between life expectancy and total fertility rate, in the years under review, is the most
important factor in the difference in aging between Iran and Pakistan.

Table 2. Population Indicators and Projections for Poland and Iran

Population (in millions) Growth rate (%) Fertility rate Life expectancy
(in years)
Iran Poland Iran Poland Iran Poland Iran Poland

1950 17.1 24.8 24 1.9 6.91 3.63 40.6 61.4
1970 28.5 32.6 2.7 0.8 6.68 2.33 49.2 69.8
1990 56.3 37.9 35 0.4 5.62 2.16 60 70.7
2000 65.6 385 1.3 0.1 24 1.51 69.1 72.7
2005 69.7 38.3 1.2 -0.1 1.92 1.26 71.2 74.6
2010 73.7 38.3 1.1 0 1.82 1.37 72.7 75.6
2015 78.4 38 1.2 -0.2 1.91 1.33 75 77.2
2020 83.9 37.8 1.4 -0.1 2.15 1.42 776.4 78.5

Source: United Nations, 2019.
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Figure 4. Annual population change rate (percent) for Poland and Iran
Source: United Nations, 2019.

One of the population indicators that show changes in the size of the elderly population is the aging index. This
index shows the rate of increase in the elderly population per population of 0-14 years and the ratio of the number
of elderly people aged 65 and over to the population under the age of 15 multiplying by 100 (Safarkhanlu &
Rezaei Ghahroudy, 2017). Figure 5 shows the trend of the population aging index in Iran and Poland. As can be
seen, the population aging index in the 1950s was 14.5 in Iran and 17.7 in Poland. This difference has increased
since the 1970s, with the Polish aging index reaching a further four times that of Iran. Therefore, it can be said
that the aging process in Poland started much earlier than in Iran so that in 2020, it has reached 4.7 times. The
results of Figure 5 show that the aging index in Iran in the 1990s had a declining trend, reaching 7.2 in 1990. It
has been on the rise since the 1990s, reaching 26.5 in 2020.

Given the evolution of the population aging in Iran and Poland, effective planning is needed to meet the needs of
older people, whose population will grow more rapidly in the coming decades. On the one hand, this process has
led to the aging of the labor, service, or security forces. On the other hand, in addition to the shortage of alternative
youth, additional forces are needed for elderly care. As aging progresses, the number of patients and disabled
people in the elderly will exceed that of other groups, which needs to be considered in planning for health care.
Admittedly, due to the special limitations of the elderly in order to meet their basic needs, it is substantial to
implement educational programs and culture in the community and household in the field of aging and the elderly.
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Figure 5. Elderly Index for Poland and Iran
Source: United Nations, 2019.

5.1. Comparison of fertility between Iran and Poland
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One of the effective indicators in increasing aging has been total fertility, which is noticeable in the results of
comparing this index for both Iran and Poland in Figure 6. As shown in Figure 6, the value of this index in Iran
for 1950 was 6.91, after this period until 1990, it had an almost constant trend, and in 1990 onwards, this index
has decreased, so that in 2015 it has reached the minimum possible (1.82). From 2015 onwards, factors such
as propaganda policies, religious views, and the late maturation of the 1980s marriage have led to a slight
increase in the total fertility to 2.15. In Poland, the fertility index in 1950 was 3.63, which was almost declining
until 2005 and has gone through a relatively stable trend from this decade (Fig. 6).
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Figure 6. Fertility rate for Poland and Iran
Source: United Nations, 2019.

5.2. The effect of aging on the dependency rate in Iran and Poland

The results of Figure 7 provide an overview of total dependency rates from the 1950s to 2020 in Iran
and Poland. As can be observed, the trend of this index in Poland has been upward until the 1970s and
then has been declining since the 1990s. Since 2015, the overall dependency rate in Poland has been on
a very slow upward trend. However, as can be seen in Figure 7, the status of the total dependency rate
trend in the population of Iran is different from Poland. The trend of the index until the 1990s was
upward in Iran and then entered a downward trend. In general, it can be illustrated that due to the younger
population in Iran and the different retirement ages in the two countries, this difference is in the index
in both countries.
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Figure 7. Total dependency ratio for Poland and Iran
Source: United Nations, 2019.
5.3. The effect of aging on Gross Domestic Product (GDP)
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From 1961 to the end of 1976, Iran's GDP rose from 52,000 billion rials to 242,000 billion rials (at constant 1997
prices). In fact, Iran's economy has grown 4.7 times over the past 15 years. Beginning in 1977, the production
process reversed and began to decline. The declining conditions of production continue due to the instability of
the revolution, and then the start of the Iran-Irag war, so that production by 30% reduction, from 242 thousand
billion rials in 1976 reached 170 thousand billion rials at the end of 1981. After that, despite the increase in
production in 1981 and 1982, the downward trend continued until 1988 (the end of the war). On the contrary,
since 1989, the upward trend in production has resumed, and except for a three-year period (from 1993 to 1996)
when production increases stopped, the upward trend continued in production until the end of 2011. So that
production from 180 thousand billion rials in 1988, reached 570 thousand billion rials in 2011 and finally, despite
economic embargoes in the last 5 years, has increased to 1676 thousand billion rials in 2018. In fact, Iran's
economy has grown 9.3 times over the 57 years since the war. It can be claimed that the trend of GDP in Iran has
had fluctuated and has always been affected by factors such as war, regional insecurity, financial debts, oil price
instability, and severe economic embargoes. In contrast, GDP in Poland has always been on the rise, indicating
that the country's economic situation has been less affected by regional political and economic developments.

One of the components that must be considered in relation to GDP in Iran and Poland is the aging population.
According to the United Nations Population Fund, although Iran's population currently has a middle-aged
population, the population will be aged in the coming years, according to the population pyramid. According to
Figure 8, Iran's GDP grew exponentially until 1990. In this year, 3.3% of the total population of Iran, which means
1855,000 people, were over 65%, and 64.3% (that is 28835,000 people) were active and influential in increasing
GDP, and this trend will continue until 2018. And the ups and downs have continued. The important issue here is
the productivity of labor and production in Iran over the age of 65, so that the level of activity and work among
this population up to the age of 75, while the labor force in Poland shortly after reaching its peak, it plummets
rapidly to zero. Therefore, the continuation of the aging process in Poland, if an economic crisis occurs in this
country, will overshadow the country's gross domestic product.

IMF DataMapper GDP, current prices (Blllions of U.S. doilars)
200

Figure 8. GDP of Poland and Iran
Source: United Nations, 2019.

6. Conclusion

Based on the results of this study, it was obtained that in the two target countries, Poland and Iran, the median age
index in the studied periods (1920-2020) had an upward trend. The average age of natural populations usually
fluctuates between 15 and 40 years. It is worth mentioning that when the age composition of a country is close to
15, the population is young, and when this age composition is close to 40, the elderly population is considered
(Kazemipour, 2009; Mahmoudi, 2016). On the other hand, Sheriac and Siegel (1971) state that if the population
has an average age of 20 to 30 years, it would be a middle-aged population, and a population with an average age
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of 30 years and older will be considered elderly. (Shryock & Siegel, 1971). Taking into account the
aforementioned points, it can be realized that the population of Iran was at the beginning of the aging phase, while
the population of Poland was in the aging phase and it has been about two decades since this country entered the
aging period. Other indicators were total fertility and life expectancy. The results showed that in the two countries
studied, the fertility rate had a decreasing trend and the life expectancy level had an increasing trend compared to
the 1950s. Age structure transition is a complementary part of the demographic transition process. Fertility and
mortality declines that occur in the context of demographic transition lead to fundamental changes in the age
structure of the population. Increasing life expectancy at birth in the early stages of demographic transition
increases the population of children, and in the final stages of transition, its raise leads to an increase in the elderly
population (Ezzati et al., 2009). Of course, changes in mortality are less likely to affect the age distribution than
fertility changes, on account of that mortality reduction usually affects all ages, while fertility declines will be
affected the number of newcomers to the population in the age pyramid. Thus, short lives, high birth rates, slow
population growth, and the young population structure will exist before the onset of demographic transition. In a
demographic transition, at first mortality and then fertility decreases; and as a result, population growth initially
increases rapidly, then decreases again. Eventually, moving toward lower fertility and increased life expectancy,
population aging will be formed.

Moreover, with the increase in the life expectancy index, the population aging in Iran, Poland, and other countries
in the world is increasing, which will be considered a particularly noteworthy and influential factor in the socio-
economic system of each country. Aging will have its own special issues such as increased disability and weakness
in old age, multiple illnesses simultaneously, chronic and incurable illness, exposure to multiple medications
together, and susceptibility to certain diseases. (Faraji Sabkbar et al., 1397). Admittedly, as the population gets
older, the double burden of disease and the increased risk of disability lead to the development of chronic diseases,
resulting in increased costs and a decline in the quality of life (Kalantari, 1996). It would be rational to draw this
subject that in Iran, the probability of a fundamental and continuing reduction in mortality dates back to the years
immediately after World War Il. Over the years, vaccinations have become widespread and attention has been
paid to the health of children in schools, and more and more measures are being taken in these cases, and in these
years, organized efforts have been made to eradicate and treat some diseases, especially malaria and tuberculosis
(Mirzaei, 2005).

To sum up, the present study showed that although the population aging in Iran during the study period (1950-
2020) has increased, but still the share of this population group compared to other countries in the world, including
developed and developing countries, is at a lower level. In general, in the current situation, there is a big difference
between the rate of aging in Poland and Iran. In Iran, which is on the verge of aging, declining population growth
is not the main concern, but the change in the total fertility is important, which will reduce the country's population
and thus reduce fertility and increase the number of elderly people and in the long run, it will negatively affect
Iran's GDP. In contrast, in Poland, an economic crisis will lead to a reduction in the share of manpower
participation (population aging) in job development, a reduction in the burden of higher welfare costs on the
workforce, and ultimately a sharp decline in GDP.
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