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Exploring the Impact of Population Aging on Economic Growth:
Evidence from Selected Developed and Developing Countries
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Abstract: Population age structure is mainly impacted by economic
changes, living standards and quality of life, pro-family policies, and
advances in medical treatment. The present study investigates how
population aging affects economic growth in selected developed and
developing countries, specifically focusing on the impact of the aged
dependency ratio, labor force participation rate, domestic savings and
gross fixed capital formation (GFCF) on the GDP growth rate. The
study utilizes panel data taken from the World Development Indicators
(WDI), covering the period from 1971 to 2022. The estimation
technique used is PMG (Pooled Mean Group) Panel ARDL
(Autoregressive Distributed Lag) because the variables are integrated at
different orders: some at level and others at first difference. The
findings demonstrate that population ageing significantly slows growth
process. However, the labor force participation rate, GFCF, and
domestic savings positively contribute to economic progress.
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1. Introduction

Since the 1970s, increasing access to medical and reproductive health
services has led to a higher life expectancy and an older population, but
decreased reproductive capability. As a result, the population structure of
most countries began to shift to a stage where the share of elderly people
increased, leading to a new trend known as ‘population aging’ (Trong et
al., 2024). Population aging is a major social transition that has become
increasingly significant in the twenty-first century (United Nations, 2013).
The term “population aging” refers to the phenomenon in which a
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significant part of a country’s population is comprised of elderly people
(Yue, 2023). In other words, it is a shift in population towards older ages
(Gavrilov & Heuveline, 2003). The structure of ageing population for
most countries around the globe has seen a considerable transformation
due to decreasing fertility rates, higher life expectancy at birth, and
increased conditional life expectancy in the later stages of life. Therefore,
many nations are experiencing a rise in the share of elderly persons in
their populations (Lee et al., 2011) but in 2050 more of the aging
population will be in developing countries (Shetty, 2012). Two-thirds of
the world’s aging population lives in developing nations, and their
proportion is increasing more rapidly than in developed countries (United
Nations, 2015). Many studies have demonstrated that the population aging
can hinder economic progress. The rise in the older population results in a
reduction in the proportion of young individuals, potentially lowering
labor force participation. However, certain studies depict that older
individuals do not inherently impede economic progress (Fougére et al.,
2009). The media typically exaggerates concerns about population aging,
which are frequently based on incomplete facts (Herrmann, 2012).

According to the United Nations (2017), in 1950, just 5.1 percent of the
world population was 65 years of age or older; by 2000, this number had
risen to 6.9 percent. Experts predicted that the proportion of elderly
people in the global population will rise to 1.4 billion by 2030 and further
to 2.1 billion by 2050. Further, it might potentially reach 3.1 billion by the
year 2100. The net influence of these shifts is that by 2050, there will be a
greater number of older individuals compared to adolescents and young
adults, and the number of children under five will be more than doubled
(United Nations 2019). Population ageing is often viewed as a fiscal and
economic challenge for the near future (Yue, 2023). The issue of
population aging is included in Sustainable Development Goals 2030 to
ensure healthy lives, poverty eradication, provide productive employment,
decent work for everyone, and the well-being of people of all ages (Sachs,
2012). As the population aging rapidly, the government needs to design
innovative policies for older persons and give them healthcare,
employment, housing, infrastructure, and social protection (Obi et al.,
2013).
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In Figure 1, the age dependency ratio of ten selected developed economies
is given from 1971-2022. It is evident from the figure that, over time,
there has been an increasing trend in the dependency ratio. In 1980 it
ranged from 5 to 25 in all the countries while at the end of 2022, all had
an age dependency ratio of more than 30 percent and in one country it was
more than 50 percent. Figure 2 depicts a somewhat different story for
developing economies over the same period. In 1980 the dependency ratio
of all the selected countries was less than 10 percent and over time in
some countries it showed a very sharp rise while in some countries it
showed a very modest rise. At the end of 2022, four countries have an age
dependency ratio of less than 10 while the remaining have higher than 10
and lower than 25 percent. The majority of developing countries have a
sharply increasing trend. Therefore, it is significantly important to study
the effect of the aging population on economic performance. Considering
this fact, the present study is an attempt to investigate this phenomenon.

Figure 1: Age Dependency Ratio in Developed Economies (1971-2022)
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Figure 2: Age Dependency Ratio in Developing Economies (1971-2022)
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The structure of this paper is as follows: Section 2 presents an overview of
the most recent scholarly works on the effect of population ageing on
economic growth. Section 3 focuses on data, variable description and
model specification. Section 4 describes the methodology and
interpretation of results. Section 5 summarizes the study and suggests
recommendations.

2. Review of Literature

The existing literature provides no consensus on the debate about the
association between economic growth and ageing population. Two main
theories exist on whether the population ageing promotes economic
growth or not. One perspective suggests that the age structure of a
country’s population, particularly the proportion of elderly individuals,
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can have a negative impact on the nation’s productivity. This view is often
referred to as the pessimistic theory (see

Figure 3). It is important to mention that in an aging society, several
factors can have a significant impact on the economy. These include a
reduction in savings rates and labor force participation, which can lead to
reduced investments and real output. Additionally, fiscal problems are
likely to arise, further affecting the overall economic situation (Young,
2018). As the number of elderly individuals increases, there will be a
corresponding rise in healthcare demands and pension costs. This, in turn,
will limit the amount of public funds available for investing in
infrastructure. Unfortunately, this will negatively affect the accumulation
of and productivity growth. Figure 4 shows the second perspective, which
is the optimistic theory that there is a positive connection between
economic growth and an aging population. Based on extensive research in
the field, it has been observed that as individuals grow older, they tend to
exhibit a greater inclination toward saving. This can be attributed to the
fact that a longer lifespan often necessitates higher savings to adequately
prepare for retirement. Consequently, the rise in life expectancy will result
in a greater accumulation of savings and a surplus of resources available
for investment.
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Figure 3: The pessimist's perspective on the effect of the elderly
population on economic progress
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Figure 4: The optimist's perspective on the effect of an older population
on economic progress
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Source: Taken from Sukpaiboonwat, Plyngam, & Jaroensathapornkul
(2014)

Extensive studies have been conducted on the association between an
aging population and economic progress. Recent empirical research has
identified a negative association. These impacts may arise from a decline
in labor force participation, i.e., a decrease in the number of older people
who are working but are not productive, or the gap between savings and
investment due to aging, which can lead to a situation of secular
stagnation. For instance, Trong et al. (2024) investigated the effects of
ageing population on economic development in ASEAN countries. They
utilized a dataset from 2001 to 2021 and employed the fixed effect model
(FEM). The findings revealed that a high old-age dependency ratio
negatively impacts the growth of GDP per capita. Conversely, in the
ASEAN region, the productive workforce, or young labour, is a crucial
asset for per capita growth and overall economic development. Besides
demographic factors, trade openness, investment rates, and institutions are
key drivers of the increase in GDP per capita. Furthermore, the study
showed that countries with higher levels of development will experience
faster population ageing. In contrast, Gao et al. (2023) highlighted that the
ageing population has a mixed effect on economic progress. The study
employed a spatial econometric model and an intermediary effect model,
examining 31 provinces in China using data from 2013 to 2020. The
findings indicated that population aging significantly affects technological
innovation and ultimately economic development in eastern and central
regions while it impedes technical advancements and economic progress
in the western region.

Ferede and Dahlby (2023) studied the effects of population aging on per-
capita output and labor productivity growth in Canada, using provincial
information from 1981 to 2020. They found that a 10 percent increase in
the proportion of elderly persons aged 65 and older correlates with a 0.23
percentage point decline in the growth rate of real GDP per capita. Liu et
al. (2023) investigated the association between population aging and
growth in 30 provinces of China from 2000 to 2019. The study employed
panel data models and mediating effect model to estimate the results.
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Their analysis concluded that population aging impedes economic growth
by affecting the overall advancement of the industrial structure. Maestas
et al. (2023) estimated the influence of an aging population on economic
expansion for U.S. from 1980 to 2010. They discovered that a 10 percent
increase in the population of people aged sixty years or older resulted in a
5.5 percent reduction in per capita GDP. One-third of this reduction was
due to lower employment, while the other two-thirds were because of
lower labour productivity.

Park and Shin (2023) examined the channels to link population aging with
economic progress and found that reduced total factor productivity growth
is the primary way population aging negatively impacts economic growth.
Temsumrit (2023) investigated the influence of aging populations on
government spending across eighty-seven nations from 1996 to 2017.
They also explored how this demographic shift affects the allocation of
government funds and changes in economic growth. Employing the
generalized method, their results indicated that an aging population leads
to increased government spending but only in developed countries,
particularly in social protection and environmental categories. However, it
also results in reduced expenditure on education. Additionally,
reallocating government spending towards cultural expenditures
contributes to economic growth slowdown, while directing funds towards
education positively impacts economic growth.

Bodnar and Nerlich (2022) investigated the macroeconomic and fiscal
implications of population aging in the euro area. Their research revealed
that demographic shifts are constraining potential growth, primarily due to
impacts on labor supply and productivity growth. Population aging is also
creating fiscal challenges by raising pension expenditures and negatively
affecting tax bases and public revenue structures. Consequently, it
presents significant hurdles to fiscal sustainability, constraining fiscal
policy space and effectiveness. Chen et al. (2022) investigated how ageing
population influence economic performance in China. They used the
entropy approach to assess provincial ageing population indexes from
2008 to 2019 and built an intermediary effect model with this index as the
main explanatory factor. Their findings showed that population aging
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positively influences economic growth, particularly in more developed
regions. Additionally, it positively impacts spending on endowment
insurance and medical and health expenditures. Williams et al. (2022)
investigated how population aging affects economic growth and health
expenditure in Mongolia by utilizing Fixed-effects models. They analyzed
the relationship between older working-age population (aged 55-69) and
economic progress from 2020 to 2100. Their findings indicated that the
anticipated rise in individuals aged between 55 and 69 is linked to a 4.1
percent decrease in per-capita GDP growth from 2020 to 2050 and a 5.2
percent decrease from 2020 to 2100.

Lee and Shin (2021) investigated the impact of population aging on output
growth per capita in 35 OECD countries with already high old
dependency ratios. They examined six channels through which population
aging impacts economic progress: changes in physical capital, human
capital, labor participation rate, average working hours, age composition
of the population aged between 15 and 64 years, and total factor
productivity (TFP). Their study confirmed previous findings that aging in
OECD countries negatively affects GDP growth per capita. They
identified lowered TFP growth as the most significant channel through
which aging impacts economic progress.

Mohd et al. (2021) assessed the association between aging population and
economic growth in Malaysia for the period from 1981 to 2019. They
employed the ARDL method to estimate the results. Their findings
revealed that the age dependency ratio, serving as a proxy for the aging
population, had a notably adverse effect on economic growth. However,
factors such as physical capital, labor participation, and human capital
were positively correlated with economic growth. Park and Son (2021)
explored the threshold impacts of population aging on economic growth
using panel data from 98 countries spanning from 1970 to 2015. Their
analysis revealed significant nonlinear effects on economic progress
concerning the percentage of aged individuals, with a threshold ranging
between 10.1 percent and 10.9 percent. Beyond this threshold, population
aging was found to have adverse effects on economic growth. Yang et al.
(2021) analyzed the correlation between aging, health investment, and
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economic prosperity using an extended Mankiw—Romer—Weil model
(MRW). Their empirical analysis utilized cross-country panel data
spanning from 2000 to 2016. The findings indicated that there is an
inverted U-shaped association between ageing and economic growth, and
health investment significantly contributes to economic progress.
Furthermore, Investments in health and population aging can mutually
mitigate their effects on economic growth.

Aksoy et al. (2019) utilized a panel-based vector autoregressive (VAR)
model to assess how changes in population composition affected the long-
term trends of major macroeconomic indicators across 21 OECD nations
from 1970 to 2014. Their findings indicated that the ongoing trends of the
elderly population and declining fertility rates are projected to diminish
output growth, investment levels, and real interest rates across OECD
member states. This suggests that demographic shifts, particularly
population aging, act as a hindrance to sustained economic growth over
the long term. Lee and Shin (2019) assessed the effect of the elderly
population on economic growth, utilizing a panel dataset for 142
economies from 1960 to 2014. They discovered that population aging
negatively contributes to economic growth only at high levels, with its
adverse effects intensifying as aging deepens. This effect has been
especially pronounced in recent years, especially in countries with higher
levels of aging, primarily developed nations. Emerson et al. (2019)
examined the influence of ageing on economic progress using a panel
dataset encompassing OECD nations from 1975 to 2014. They found that
households tend to save more in response to extended retirement periods,
which is linked to an increased growth rate per worker. However,
population aging leads to reduced investment in children or other
productive ventures, thereby impeding overall economic growth.

Yoshino et al. (2019) investigated the phenomenon of population aging
across G20 countries. They noted that the effects of population aging are
significant and varied, encompassing challenges such as worsening fiscal
balances, shifts in saving and investment patterns, labor supply shortages,
substandard welfare systems, particularly prevalent in developing
economies, potential declines in productivity and economic prosperity,



112 Exploring the Impact of Population Aging on Economic Growth:
Evidence from Selected Developed and Developing Countries

and limitations in the effectiveness of macroeconomic policies. Uddin et
al. (2016) assessed the connection between Australia's savings rate,
dependency ratio, and real GDP from 1971 to 2014. Their findings
suggested that a rise in dependency ratio correlates with a decline in GDP
per capita, while the savings rate exhibits a positive association with GDP
per capita. Specifically, there is a negative association between age
dependency ratio and GDP per capita. Muto et al. (2016) conducted a
study on the macroeconomic impact of population aging in Japan from the
period of 1980 to 2000 by using an overlapping generation model. It was
found that due to a decrease in fertility and a faster increase in longevity,
Japan’s aging population rose rapidly. The decline in the working-age
population impacts negatively on per capita GNP and fiscal variables.

The aging population affects economic growth by different channels
(Bloom et al., 2010). Due to growth in the population aged 60 or over,
growth in per capita GDP decreases. Reduction in GDP growth occurs
due to a decrease in labor productivity and slow labor force growth
(Powell, 2016). Neo-classical modeling primarily presumes that the
growth rates of labor force participation and population growth are equal.
In the long term, this assumption is true when both the size of the
population and the population distribution in distinct age groups remain
the same. However, it is less important in the period of demographic
transition, where mortality and birth rates change from high to low levels.
So, economic growth will rise when working-age adults grow more than
the dependent population while growth will slow down when the
population aging rapidly (Choudhry & Elhorst, 2010). According to
Tamiya et al. (2011), older people are net providers at least till the age of
seventy-five years. They provide financial, emotional, childcare, and
practical assistance to family members and help the people outside the
family. Such unpaid and volunteer work adds up to around 7 percent of
GDP (Warburton, 2010). Li et al. (2012) suggest that China is currently
undergoing a demographic transition, where economic progress is being
driven by rising savings and investment rates among its aged individuals.

On the other hand, Irmen (2017) argued that neither increased life
expectancy nor decreased fertility rates affect long-term economic growth,
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and that an economy’s population age structure does not influence its
steady-state growth rate in the long-run. Similarly, Hsu et al. (2018)
conclude that aging population does not eventually hinder economic
growth in China. Huang et al. (2019) analyzed the association between
aging of the workforce and economic progress for the period from 1981 to
2017 in Taiwan. They found that workforce aging positively contributes
to economic progress, while old-age dependency has a negative impact.

Most of the empirical literature concludes that there exists a negative
association between economic growth and population aging (Trong et al.,
2024; Ferede & Dahlby, 2023; Lee et al., 2013; Aigner-Walder & Doring,
2012; Lisenkova et al., 2012; Bloom et al., 2010; Narciso, 2010). Due to
the elderly population, labor force participation and saving rate will
decrease; as a result, economic growth will slow down. The relative size
of the aging population to the total population has a more negative effect
on the growth of the economy than the increase in number of children. In
an emerging economy, the elderly dependency ratio and the ageing index
can hinder growth. However, there are still some studies that show
positive, mixed or no impact of population aging on economic growth
(Gao et al., 2023; Huang et al., 2019; Hsu et al., 2018; Irmen, 2017; Li et
al., 2012; Tamiya et al., 2011). The empirical literature on the aging
population-economic growth nexus shows no clear consensus. Therefore,
further research is necessary to predict the effect of an aging population
on economic progress.

2. Model Specification and Data

The study employs the neoclassical production function, which originated
from the research conducted by Ramsey (1928), to examine how
population ageing affects economic progress. Solow (1956) developed the
neoclassical model. This model presumes that returns to scale are constant
and that technological change is regarded as exogenous. The model
proposes that capital and labor can be interchanged and their marginal
products are assumed to be decreasing. The fundamental neoclassical
production function can be written as:
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Y=f(KL)

Here, Y represents the level of output, K depicts capital formation and L
denotes labor force. Introducing the population aging (PA) and domestic
savings (DS) as independent variables in the above given aggregate
production function, it can be written as:

Y = f(K,L, PA, DS)

For our analysis, the GDP growth rate has been used as a proxy for
economic progress. Bloom et al. (1998) and Akintunde et al. (2013) used
the same dependent variable as a proxy of economic growth. Explanatory
variables, which we include in the model, are explained as follows:

Table 1: Variables Description

Variable name Description

Age dependency means the population is 65 years
of age or older. The aged dependency ratio is

Age Dependency calculated by dividing the working-age population

Ratio (15-64 years of age) by population of age 65 and
above.
It is the percentage of people in the working age
Labor force | &rOUP who are engaged in the economy. It is

calculated by taking the number employed,
divided by the total working-age population, and
multiplying by 100 to get the percentage.

participation rate

Gross fixed capital formation is basically a net
investment. In simple words, GFCF measures the
net rise in fixed capital.

Gross fixed capital
formation

The amount of money that people save over a
period of time is called saving. The saving rate
used in the model is calculated by dividing
savings to GDP.

Domestic Saving
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Source: Own elaboration (2024)

To analyze the effect of population aging and other explanatory variables
on economic growth, the econometric form of the model is as follows:

GDPiy = Bo + B1ADR; + BoLFPR; + B3GFCFye + ByDSie + i
Where:
GDP;; = Growth rate of gross domestic product
ADR;; = Aged dependency ratio
LFPR;; = Labor force participation rate
GFCF;; =Gross fixed capital formation
DS;; = Domestic saving
Wiz = Error term
i = Number of cross sections i.e. i = 1,2,3,....., N
t = Number of time periods i.e., t = 1,2,3,.....,N

Macro panel data has been used for this study. The dataset is extracted
from the World Development Indicators (WDI) from 1971 to 2022. Ten
selected developed countries i.e. Japan, Italy, Germany, Finland, Portugal,
Greece, Malta, Sweden, France, and Denmark are taken for analysis.
These countries are taken on the base of the highest ratio of aging
population. Ten selected developing countries i.e. Korea Republic,
Thailand, China, Sri Lanka, Turkey, Malaysia, India, Indonesia,
Bangladesh, and Pakistan are taken. These countries are moving towards
an aging population rapidly. However, the collection of panel data
involved various issues, particularly missing values, which may impact
the reliability and validity of the dataset. Addressing this issue requires
significant consideration and the use of appropriate handling techniques
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for missing data. To handle missing values, this study used the
interpolation technique. And, for China, where the data on gross fixed
capital formation (GFCF) is not available, we substitute it with a proxy
variable, i.e., gross capital formation.

3. Estimation Technique and Results

The economic literature outlines various methods for estimating panel
data models. Recent studies include models with both large cross-sections
(N) and large time periods (T), as data for extended periods is now more
readily available. Small T panel estimation typically employs the
generalized method of moments, or fixed and random effect estimators.
For large T panel estimation, nonstationarity must be considered since
large panels often include nonstationary series. Pesaran et al. (1999)
introduced an innovative technique called the Pooled Mean Group (PMG)
to estimate nonstationary dynamic panels. This method combines and
averages panel coefficients, allowing short-run parameters, intercept
terms, and error variance to differ across groups while constraining long-
run coefficients to be equal. From the initial estimation of long-run
parameters, short-run coefficients and error correction terms can then be
derived.

This study utilizes the IPS (Im, Pesaran, and Shin) panel unit root tests to
assess the stationarity of the time series variables being examined. Table 2
illustrates the results. The null hypothesis is that the panel has a unit root
or the panel is non-stationary. If we reject the null hypothesis at level, it
means that the variable is stationary at level or it is 1(0), if we reject it at
first difference, the variable is called stationary at first difference or I(1).
To reject the null hypothesis the value of probability (P-value) must be
less than 0.05. The outcomes indicate that the variables are integrated at
order I(1) and 1(0). As the variables included in the study are a mixture of
I(1) and I(0) so, the relevant regression technique is the Pooled Mean
Group (PMG) which is also known as Panel ARDL model. This method is
advantageous because it handles variables with different levels of
stationarity and provides both long-run and short-run estimates. The
return to any divergence from long-term equilibrium is one of the basic
properties of a co-integrated variable. This characteristic predicts the
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dynamics of error correction that occur as a result of the variables in the
model deviating from equilibrium. Hence, it is crucial to redefine the
aforementioned model in the error-correcting format.

p—1 q-1
AYit = @Yt_j + ein',t_j Yij AYi,t—j +

Jj=1 j=0

8ijAXt—j + Up + &

Here 6 = error correction term shows how fast the adjustment is made.
When @ = 0 long run association does not exist. Therefore, for a long-run
connection among dependent variables and regressors it is essential for @i
to be significant with the negative sign and its value must be within that
range of 0 and 1. Because in that case, it will show the convergence
tendency.

Table 2: Results of (IPS) Panel Unit Root Test

Developed Economies Developing Economies
Variabl
es Level First Level First
difference difference
GDP - I(0 | - - 1(0)
10.830* - ) 10.223*
sk skk
(0.000) (0.000)
ADR 5.206 -3.703 %% I(1 | 16.036 -1.720%* I(1)
(1.000) | (0.000) ) (1.000) | (0.042)
LFPR -0.292 -12.042%** 1 I(1 | 0.392 -11.767*** I(1)
(0.385) | (0.000) ) (0.652) | (0.000)
GFCF - 1(0 | - 1(0)
10.349* - ) 7.947** -
kk *
(0.000) (0.000)
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DS -1.988%** 10 [-1.156 | -15.245%* [ (1)
(0.023) - ) |(0.124) | (0.000)

Source: Author’s estimations

Note: Figures in parenthesis are P-values, i.e., ***p<0.01, **p<0.05,
*p<0.10

The long-run results are reported in Table 3 for both developed and
developing countries. The age dependency ratio is the variable of main
interest. It is clear from the results that the variable has a negative sign
and it is statistically significant for developed as well as in developing
countries. If there is an increase in the age dependency ratio it will lead to
a decrease in GDP growth. Such finding is in line with recent literature
(Trong et al., 2024; Park & Shin, 2023; Maestas et al., 2023; Bodnar &
Nerlich, 2022; Mohd et al., 2021; Yoshino et al., 2019; Aksoy et al.,
2019). The primary reason for this decline in GDP growth is lowered
labor force participation rate (Lee & Shin, 2021). Additionally, aging
reduces the capacity of the government to fund public services and raises
healthcare spending (Ferede & Dahlby, 2023).

The coefficient of labour force participation of the working-age
population is positive for both developed and developing countries. When
more individuals enter the labor market, the overall output of goods and
services rises. Additionally, higher participation can stimulate economic
growth by improving the utilization of human resources. However, it is
statistically significant in the case of developing countries only, it may be
due to the reason that in developed economies the labor force participation
rate is already quite high and there is very little space for any addition in it
to contribute significantly. On the other hand, the labor force participation
rate is quite low in developing economies, and there is great potential to
increase the aggregate output level by increasing the labor force
participation rate, so it contributes significantly.

Goss fixed capital formation has a positive coefficient and is statistically
significant for both developed and developing economies. It indicates that
if there is an increase in the growth rate of gross fixed capital formation it
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will lead to an increase in economic growth. It is very much in line with
the economic growth theory. The parameter of domestic savings is also
positive and statistically significant for both types of economies. It
indicates that savings are positively associated with economic growth. An
increase in domestic saving enhances economic growth. Uddin et al.
(2016) and Bloom et al. (2010) explained the same results in their studies.

Table 3: Panel ARDL Regression Results

Developed economies Developing economies

. . t-
Coefficie | t- Prob Coefficie valu | Prob
nt value nt o

Long run results

ADR 0067 | 550 | 0.000%+ | 0469 9.10 | .000%*
* 8 *

LFPR 0.011 1.024 0306 | o0 2-79 0.000%

GFCF 0.251 13641 pgges | 0123 | 851 | Q000%
.

DS 0.114 3.806 | 9090 | o114 ;-12 0.000*

Short run results

- 0.000%* ' 0.003%*
ECT -0.886 9096 | * -0.866 2.90 .
D(Age -1.431 0.099* | 1.678 0.294

dependenc 1.04
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y) 1.652 9
0.07
D(Labor) | 0.088 1.454 | 0.146 | 0.005 A 0.940
. 2.07
D(Capital) | 0.029 1.047 | 0.295 | 0.094 p 0.038**
kok
D(Saving) | 0.571 6.523 | 000" 15 19 (1)'38 0.168
- 2.69 | 0.007%*
C -0.091 009 | 0764 | 2318 ] .

Source: Author’s

Significance levels: ***p<0.01, **p<0.05, *p<0.10

After the long run results, the short run estimates are given. Error
Correction Term (ECT) offers valuable insights in understanding how
variables adjust in response to deviations from equilibrium. Its coefficient
represents the speed at which the system returns to equilibrium following
a shock in the previous year. The ECM coefficient in our study is negative
and statistically significant, underscoring both convergence and a long-
term association among the variables. Specifically, the coefficient is -
0.886 and -0.866 for developed and developing economies, respectively.
This indicates that, in the event of a shock, the model will converge at a
rate of 88.6 percent per year in developed countries and 86.6 percent per
year in developing countries. The majority of the variables are not
significant in the short run. As there exists a long-run association between
the variables and same is not true for the short run which may be due to
the reason that the growth of an economy is a long-run process.

4. Conclusion and Policy Implications

This study uses panel data from 1971 to 2022 to explore the effect of
population aging on economic growth in selected developed and
developing countries. We used the PMG (Pooled Mean Group) Panel
ARDL (Autoregressive Distributed Lag) technique to check the short-run
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and long-run relations among the variables. The main findings of the
study indicate that the aging population negatively affects economic
progress. In the coming decades, as the number of elderly people, i.e.,
those aged 65 and over, increases, there will be more negative effects on
economic growth in the future. There is a dire need to make appropriate
policies to handle this issue. To increase the participation rate of older
people, make it easier for them to do work, and lower their working hours.
Older people should also pay taxes until a later age. In this way, the
burden of pensions will also be reduced on the economy. In developing
countries, the labor force participation rate is lower. Therefore, it is
necessary to ensure a rise in labor force participation in developing
countries. Pension should be given to those persons who had low income
in their working life and those who do not have any private pension. In
this way, social and income inequality will be reduced. The cost of
pensions for the government will also decrease. Private sectors should
provide pensions and health care facilities so that the dependency ratio
can be reduced. Gradual retirement may be opted for as it will be
beneficial for employers, workers, and societies as it maintains tax
revenues and reduces pension costs. It also contributes to fiscal and
macroeconomic stability because older workers are valuable to younger
colleagues and the organization because of their experience and
knowledge. Finally, working into later life has a positive influence on
older workers' health and well-being because early retirement typically
causes stress and tension.
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