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This study investigates the impact of the ageing population on the economic growth

for short- and long-run estimations in Malaysia, by using time series data from 1981

to 2019. This study adopts the autoregressive distributed lag (ARDL) method with the

Bound test approach for the long-run estimation and the vector error correction model for

the short-run estimation. Several econometric diagnostic tests were applied for validation

and the appropriate model specification basis. The estimated result of this work indicates

that the age dependency ratio proxy for the ageing population variable has a significant

negative impact on economic growth in Malaysia. A 1% increase in old age dependency

will decline gross domestic product’s (GDP’s) growth by an average of 6.6043% at the 5%

level of significance. Hence, an increase in the ageing population will impede economic

growth. Although controlled variables (e.g., physical capital, labour participation, and

human capital) have a significant positive impact on economic growth in Malaysia, there is

evidence of a long- and short-run relationship between economic growth and the ageing

population variable, and also the control variable.

Keywords: ageing population, economic growth, endogenous growth model, ARDL, Malaysia

INTRODUCTION

In general, there is a constant fluctuation in gross domestic products (GDP) in Malaysia over time.
Figure 1 shows the GDP growth in Malaysia from 1961 to 2019. There was a sharp decline in 1985
due to low commodity prices. In 1998, the Asian Financial Crisis led to negative GDP growth. In
2009, the global financial crisis led to negative GDP growth. On the contrary, the increase in GDP
for 1973 and 1976 was due to the increase in oil prices, as Malaysia is an oil exporter. In 2015,
there was a reduction in GDP growth due to the goods and services tax (GST) implementation;
therefore, the government provided Bantuan Rakyat 1 Malaysia to increase the consumption of
citizens. In 2009, to reduce the impact of the global recession on Malaysians, the monetary policy
of the overnight policy rate was reduced. Therefore, we can see that Malaysia used both fiscal and
monetary approaches to reduce the impact of the recession. According toWHO (1)1, the continued
decline in fertility rates followed by an increase in life expectancy will likely result in an increase

1https://www.who.int/news-room/q-a-detail/population-ageing
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FIGURE 1 | GDP growth in Malaysia, 1961–2019. Source: DOSM (2).

TABLE 1 | The age dependency ratio, fertility rate, and government health

expenditure (2000–2018).

Year Age

dependency

ratio

Fertility rate Government health

expenditure (% of GDP)

2000 6.241 2.78 1.17

2002 6.527 2.54 1.37

2004 6.695 2.36 1.46

2006 6.967 2.25 1.67

2008 7.238 2.19 1.60

2010 7.359 2.15 1.68

2012 7.812 2.11 1.86

2014 8.373 2.07 2.03

2016 8.980 2.04 1.89

2018 9.623 2.00 1.92

Source: World Bank (3–5).

in the ageing of the world’s populations, where there is
an increase of people above the age of 65 years compared
with younger people. A nation is considered to have an
ageing population if 7% of the population is 65 years old
and above. Currently, Malaysia is moving towards having an
ageing population. It is estimated that 7% of the population
(2.3 million people) will be 65 years old and above in
2020 (2).

In Table 1, the age dependency ratio for older people
shows an increasing trend, whereas the fertility rate in
Malaysia shows a decreasing trend. Research done by Tang
and Tey (6) in Malaysia found that higher education, career
development of women, and the cost of living led to a
decline in the fertility rate for Malaysia. Low fertility rates and
increases in longevity can result in an increase in the aged
population (7).

Conversely, the general expenditure of the government on
health is increasing slightly. According to Meijer et al. (8), the
increase in health expenditure is due to the usage of advanced
technology, which is likely to benefit Malaysians (including the
elderly). Due to the increase of an ageing population in Malaysia,

the fifth thrust in TenthMalaysia Plan aims to focus on the elderly
by encouraging the elderly to stay active, productive, and healthy
as their age (9).

Both developed and developing countries (such as China,
Thailand, Sri Lanka, etc.) experience an ageing population.
However, it could create certain impacts for Malaysia. In Table 1,
the population of people aged 65 years and above increased
tremendously, whereas the growth of general expenditure for
healthcare only increased slightly over the year. Meanwhile,
Japan invested 10.9% of its GDP in 2018 for health expenditure,
as it is one of the countries with a higher ageing population
(10). Therefore, by moving towards an ageing population, the
Malaysian government needs to increase budget allocation for
public healthcare expenditure.

Furthermore, having an ageing population could impact the
number of labour participants, as there is a decline in population
growth. According to Otsu and Shibayama (7), population ageing
will decrease the income of the country as it leads to a decline in
the size of the workforce. An increase in the ageing population
might also lead to a decline in the productivity of the workers.
This can be supported by Börsch-Supan et al. (11), who found
that older individuals will lead to less productive work outputs
after a certain age. Therefore, an increase in the ageing population
will likely slow down the productivity of a country.

Moreover, based on the research done byMaestas et al. (12)2, it
was found that ageing will lead to a decrease in economic growth
for the United States. Between 1980 and 2010, a 16.8% increase
in the population who were 60 years and older led to a 9.2%
reduction in GDP. Therefore, having an aged population might
slow down Malaysia in becoming one of the developed countries
of 2030. Lastly, it is important to have more GDP growth in
the country as the income can be used by the government to
provide more public goods to Malaysians. In view of the possible
problems that may occur due to an ageing population, it is wise
for the government to implement policies that help to solve the
ageing population so that it can facilitate an increase in GDP
growth. The limitation of the study is that there is a limited
number of data available in Malaysia.

2http://www.nber.org/papers/w22452.pdf
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The study focuses on the GDP growth of Malaysia. The
variables used are the age dependency ratio as a proxy to the
ageing population, and control variables like physical capital,
labour participation, human capital, and GDP growth for
Malaysia. The data covers 39 years, 1981–2019. This study
primarily investigates the impact of an ageing population on
economic growth in Malaysia. The objectives of this study
include an investigation into the relationships between the ageing
population and control variables, such as capital and human
capital with GDP growth, the size of the effect of each factor
on the GDP growth during the short run, and identification of
applicable policies to increase GDP growth in Malaysia.

This study attempts to answer the following
research questions:

1. What are the determinants of GDP growth in Malaysia?
2. How can an ageing population, labour participation, physical

capital, and human capital make an impact on GDP growth in
the short- and long run?

LITERATURE REVIEW

Several researchers have conducted research works aimed at
studying the impact of the ageing population to recommend
policy frameworks that will assist the relevant institutions (such
as economic planning units and authorities) to provide essential
policy instruments and social needs to the population. This will
boost the economic growth and development process, especially
in developing and underdeveloped countries. These theoretical
and empirical studies are examined in this section.

Theoretical Framework
From a theoretical framework, the economic theory argues
that an ageing population can impede the growth of the
economy. Modigliani and Brumberg (13), through their life cycle
hypothesis, support the opinion that an ageing population can
slow down economic growth. The life cycle hypothesis suggests
that at an early stage, the ageing of the population will affect a
rise in national savings. However, as the population continues to
age and some relative proportion of the population reaches their
retirement age, this hypothesis predicts a reduction in aggregate
savings due to an increase in the ageing population.

Moreover, Solow’s growth theory states that in an economy
where the population is ageing, the stable economic growth of
a country becomes difficult to attain. Stable growth conditions
or steady state growth are only possible if the age structure of
the population remains constant. However, an economy with an
ageing population has an inconstant age structure. Hence, this is
only possible during the transition of the economy towards its
steady state. Based on this theory, the ageing of a population has
a negative impact on economic growth (14, 15).

In addition, the Malthusian catastrophe by Thomas Malthus
(16), in his book titled An Essay on the Principle of Population,
describes a world in which uncontrolled population growth
exceeds the resources needed to survive. He argued that human
populations tend to grow at a much faster rate than human

needs can grow, such as food, clothes, and other agriculture-
based products. Therefore, Malthus (16) states that humanity is
condemned to living in poverty forever because the growth of
agricultural production will always be overtaken by population
growth. Malthus’s theory raises a question as to the recent
argument about the consequences of an ageing population.

Romer (17), Grossman and Helpman (18), and Aghion and
Howitt (19) state through endogenous growth models that
the population size of a certain country is essential for the
long-term development of the economy. The argument is that
larger countries can grow more quickly because they have more
scientists to employ and feature larger markets with more profit
opportunities for competitive and innovative firms. Moreover,
Romer (17) argues that a drop in both mortality and fertility
lead to population ageing while leaving the population size
constant. Therefore, our research will employ an endogenous
growthmodel and focus on the implications of population ageing
for GDP per capita growth. Since technological progress has been
identified as the main driving force behind economic growth
(17), we are particularly interested in seeing the effects of an
ageing population on economic growth that will include labour,
physical capital, and human capital as our control variables.

Prettner (20) combines endogenous growth models by Romer
(17) with semiendogenous growth models and found that
a rise in longevity has a positive impact on per economic
growth. The reduction in fertility rates has a negative impact
on economic growth. Furthermore, the positive longevity effect
dominates the negative fertility effect. Population ageing fosters
long-run growth in the endogenous growth framework. The
main conclusion of Prettner (20) is that constant demographic
change does not necessarily hinder technological progress and
constitutes economic prosperity. He also argues that declining
birth and death rates could lead to an increase in the rate of
economic growth.

Empirical Framework
Selvaratnam et al. (21) emphasise that the increase in life
expectancy in Malaysia has led to an increase in government
spending on reward and pension costs, as well as the employee’s
provident fund (EPF) and health expenditure for the elderly. An
increase in the population life expectancy causes the older age
group to significantly increase, which impacts the economic and
social aspects. This presents a financial burden to individuals,
families, and policymakers. It involves substantial expenses to
provide housing and health facilities. Furthermore, Louria (22)
emphasises that an increase in average life expectancy has the
potential to increase longevity to about 100–120 years. This
will create many social problems, such as a possible increase in
health expenditure for the population aged 65+, quality of life
issues, the potential for more financial resources, challenges to
the possibility of social security and pensions, and other possible
issues. By using the autoregressive distributed lag (ARDL)
method and vector error correction model, Baharin and Saad
(23) support these findings where rising numbers of the ageing
population significantly affected health expenditure in Malaysia.
Similar work by Ismail et al. (15) argues that the reduction of
the old dependency ratio can reduce the tax and social security
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contributions paid by employees to fund retirement income and
healthcare for the elderly. Therefore, it can also increase the
labour supply. This means that there are fewer people to feed
and thus more accumulated savings for productive investments
in the economy. Therefore, an increase in the old age dependency
ratio means that there is an increase in ageing that will hinder
economic growth.

On an empirical level, the relationship between the ageing
population and growth has been analysed in detail with various
results. Certain literature found negative relationships between
an ageing population and economic growth, such as the study
by Brendan and Sek (24). By adopting the ARDL bound testing
approach, they found a significant negative long-run relationship
between dependency on the old and economic growth in India.
This applies to India, which is expected to experience the
negative effect of old age and risk a drop in saving rates and
unemployment. From this study on the dependency on the
old ratio, most countries such as South Korea, the Philippines,
Thailand, Malaysia, and Singapore revealed a negative effect but
an insignificant result. This indicates that most Asian countries
have a higher youthful population compared with the ageing
population, since individuals under the age of 15 contribute
highly to the economy, more so than those aged 65 and above.
Other studies by Maestas et al. (12)3 and Rahman (25) also found
that the declining fertility rate and rising ageing proxies (such
as the old age dependency ratio and population aged 65+) tend
to slow down economic growth. However, Teixeira et al. (26)
found that the ageing population negatively impacts the growth
of developed countries, but not that of less developed countries
or developing countries. They argue that the growth of the old
age dependency ratio significantly reduces the growth prospects
of developing countries, whereas growth of the ageing index and
the old age dependency ratio significantly constrains the growth
of less developing countries.

Some studies found positive relationships between ageing
populations and economic growth, such as those highlighted by
Brendan and Sek (24). They found that Japan has the highest
old age dependency; thus it has long entered the phase of
ageing. To overcome these problems, Japan has been using active
ageing policies (such as the Silver Human Resource Centre)
and various policies that employ the elderly into the workforce.
This initiative will be reducing the negative effect of ageing
and simultaneously creating a more positive effect on their
economy. Other studies using ARDL by Ismail et al. (15) and
Taasim (27) found that the age dependency ratio, population
aged 65+, and a reduction of fertility have a positive impact
on economic growth. Furthermore, Futagami and Nakajima
(28) found positive effects of population ageing on economic
growth, such as the development of labour-saving technology
and increased investments into human capital. Scarth (29)
argues that population ageing could lead to productivity growth
by motivating increased investments into human capital, as
labour becomes a relatively scarce production factor resource.
For this reason, policymakers should focus on improvising
policies on long-term care and on investments in technological
advancements, education, and health.

3http://www.nber.org/papers/w22452.pdf

METHODOLOGY

The study was conducted to estimate the impact of the ageing
population on economic growth in Malaysia. The data for
the relevant variables were obtained from the World Bank
and Penn World Table 9. The variables used for this analysis
include the GDP growth per capita and age dependency ratio,
the old population (% of working-age population), the control
variables [i.e., gross capital formation (% of GDP) as a proxy to
physical capital], labour force participation rate, total (% of total
population ages 15+), and human capital index, based on the
years of schooling and returns into education (15, 24–26). All the
data for these variables were collected from 1981 to 2019, which
covers a period of 39 years.

The theoretical framework model used in our study is based
on Romer (17). It applies endogenous growth theory to claim that
human capital is a significant determinant of economic growth.
The equation is as follows:

Yt = f (Kt, Lt, Ht),

where Y t is output, Kt is capital, Lt is labour force participation
rate, and Ht is the human capital. This study was carried out
by modifying the model developed by some researchers, such as
Romer (17), Pretnerr (20), Ismail et al. (15), and Brendan and
Sek (24). The specification of the economic growth model for this
study is as follows:

GDPGt = B0 + B1LAGEINGt + B2LKt + B3LLt + B4LHCt

+ εt

where GDPGt represents the included GDP growth per capita,
acting as the economic growth variable to be described in
the model. AGEINGt represents the age dependency ratio,
old population (% of working-age population), and control
variables Kt is the gross capital formation (% of GDP) as a
proxy to physical capital. Lt is the labour force participation
rate, total (% of total population ages 15+), and HCt is the
human capital index, based on years of schooling and returns to
education, respectively.

In this research, the analysis was conducted by using the
ARDL model approach. Before proceeding with the ARDL
method, we conducted a pretest to check whether our data was
stationary. We examined whether the data integrated at I (0),
I (1), or I (2). If the data is not stationary at the same level,
we can use ARDLs. In this study, we conduct the Philip–Perron
(PP) test and Augmented Dickey Fuller (ADF) test. The primary
focus of the analysis was to examine the long-run relationships
between ageing and economic growth. Hence, the Bound Test,
developed by Pesaran et al. (30), has been applied to estimate the
possible cointegration between variables. Model specification for
the bound test is as follows:

GDPGt = B0 +

p∑

i=1

B1i1LAGEINGt−i +

q1∑

i=0

B2iLKt−i

+

q2∑

i=0

B3iLLt−i +

q3∑

i=0

B4iLHCt−i + εt
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The selecting order of the ARDL (p,q1, q2, q3) uses the Akaike
Information Criteria (AIC). The parameter containing the Σ

sign indicates a short-run relationship between the variable and
the dependent variable. The parameters indicate the long-run
relationship between the variables in themodel. Based on Pesaran
et al. (30), all these variables are said to be cointegrated or
possess a long-run relationship when all the variables in the above
mentioned equation are simultaneously at the same level of lag.
F-statistics from the Bound Test can be used to find the existence
of cointegration among variables in the model. Commonly, the
Bound Test has two critical values, known as the upper limit of
I (1) and the lower limit of I (0). All variables are said to be
integrated at the non-stationary level under the upper bound,
whereas all the variables are integrated at the stationary under
the lower bound.

These variables are said to be cointegrated and long-run
relationships when the F-statistic value is greater than the upper
bound value. An error correction model was then generated
from the above ARDL model. Its analysis aims to simultaneously
obtain estimated values for long and short-run parameters for
all variables in the model. Lastly, these models were checked
by diagnostic tests, such as the normality test, Breusch–Godfrey
serial correlation LM test, Heteroskedasticity test Breusch–
Pagan–Godfrey, ARCH test, cumulative sum (CUSUM), and
CUSUM square test, to ensure that the models were free
from unnecessary problems, such as normality, stability, serial
correlation, heteroskedasticity, and misspecification.

RESULTS AND DISCUSSION

Unit Root Test Result
The unit root test is used to test the stationary status of each
variable, irrespective of whether the variable has unit roots. This
study utilises the ADF test, which is proposed by Dickey and
Fuller (31) and PP. Based on the results of the unit root test,
all the variables (i.e., GDP growth, older age dependency, labour
participation, physical capital, and human capital) are significant
at the 1% level of significance in PP and ADF stationarity tests,
at first difference. Thus, we can conclude that all the data are
stationary at first difference (Table 2).

Estimation Output Result
In our study, the models selected for ARDL are 2, 0,
3, 4, and 4. R-squared results show the value of 0.9292
(which indicates the older age dependency, labour participation,
physical capital, and human capital) explains nearly 92.92%
of the variation in GDP growth. The remaining 7.08% is
explained by other factors that are not included in this study
(Table 3).

Bound Testing Result
F-statistic in the bound test is 11.2493, which is greater than
the lower bound I (0) =3.29 and upper bound I (1) = 4.37
at a 1% significant level, as obtained from the critical value
table of Narayan (32). Hence, we reject the null hypothesis
that no long-run relationship exists. We accept the alternative
hypothesis that there is a long-run relationship between GDP

TABLE 2 | Unit root test result.

Variable Augmented Dickey Fuller (ADF) Philips Perron (PP)

Level First difference Level First difference

GDPG −5.0765 *** −7.4727*** −5.0765*** −18.7528***

(0.0010) (0.0000) (0.0010) (0.0000)

LAD −3.4359 −3.8176** −2.8401 −7.9575***

(0.0643) (0.0290) (0.1929) (0.0000)

LK −2.1443 −5.5442*** −2.2664 −5.5442***

(0.5056) (0.0003) (0.4412) (0.0003)

LL −4.5395** −5.1811*** −4.5708** −17.6792***

(0.0044) (0.0009) (0.0041) (0.0000)

LHC −2.1334 −6.2945*** −2.1796 −6.2945***

(0.5110) (0.000) (0.4864) (0.0000)

*** and ** denotes significant at 1 and 5% significance level, respectively. The figure in

parenthesis (…) represents P-value or probability value for the significance level.

TABLE 3 | ARDL long run results.

Variable Estimation of long-run coefficient

Coefficient t-Statistic

LAD −6.6034 −2.6792**

LK 3.9430 2.7213**

LL 33.0956 3.2736***

LHC 17.8709 3.4323***

C −154.4565 −3.8140***

ARDL bound test estimate

F-statistic 11.24934

Narayan (32) I(0) I(1)

Critical value

10% 2.2 3.09

5% 2.56 3.49

1% 3.29 4.37

***, **, and * are denoted as significance levels at 1, 5, and 10%, respectively.

growth and its determinants, which are old age dependency,
labour participation, and physical and human capital. From the
bound testing, there is a long-run relationship; therefore, we can
further develop the ARDL model.

GDPG = −154.4565− 6.6034LAD+ 3.9430LK+ 33.0956LL+ 17.8709LHC

(40.4974)∗∗∗ (2.4647)∗∗ (1.4489)∗∗ (10.1098)∗∗∗ (5.2066)∗∗∗

Based on the abovementioned equation, the result shows that
there is a negative relationship between old age dependency
and GDP growth. A 1% increase in old age dependency will
decline GDP growth by an average of 6.6043% at the 5%
level of significance. On the contrary, physical capital, labour
participation, and human capital have positive relationships with
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GDP growth. Increasing 1% of labour participation and human
capital will increase GDP growth by an average of 33.0956
and 17.8709%, respectively, and is statistically significant at the
1% level of significance. A 1% increase in physical capital will
increase GDP growth by an average of 3.9430% and is statistically
significant at the 5% level of significance.

The estimated result indicates that the old age dependency
ratio proxies for the ageing population variables have a significant
negative relationship with the economic growth inMalaysia. This
implies that an increase in the ageing population will impede
economic growth in Malaysia. Based on theoretical studies,
Romer (17) highlighted that population ageing is favourable
for long-run economic growth. However, the relative change
between fertility and mortality will determine whether it is
associated with an increase or decrease in long-run economic
growth. This study is not aligned with the endogenous growth
model by Pretnerr (20) because he argues that increases in
longevity have a positive impact on economic growth. However,
this result aligns with the life cycle hypothesis by Modigliani and
Brumberg (13). This confirms the argument of the economic
theory, which is as follows: when the population continues
to age and some proportion of the population reaches their
retirement age, there is a reduction in aggregate savings due to
an increasingly ageing population; this situation will lead to slow
economic growth.

While for empirical studies, Selvaratnam (21) and Louria
(22) point out that an increase in life expectancy/an ageing
population has the potential to create many economic and social
issues, such as the increase in health expenditure for the aged
population (23), more long-term financial resources, challenges
to social security and pensions, quality of life problems, and
so forth. Ismail et al. (15) also argue that the reduction in
the old population dependency ratio can reduce taxes and
social security amounts. This proportion of accumulated savings
could have been allocated to other productive aspects of the
economy. In other words, the increase in ageing might hinder
economic growth.

Error Correction Test Result
Thereafter, we examine the short-run models. We had to
compute the error correction term (ECT) to form the short-
run model. When we differentiate the dependent variable, it
is already removed from the long-run information. Therefore,
the long-run information is captured by ECT. Thus, φ needs
to be in a negative form, −2 < φ < 0. The 1981–2019
result shows that the ECT was negative, which is −1.655. This
indicates that the feedback mechanism is significantly effective
in Malaysia. Thus, the speed of adjustment towards long-run
equilibrium is 165.5% annually. Changes to the independent
variables (i.e. old age dependency, labour participation, physical
capital, and human capital) are corrected by GDP growth. The
165.5% deviation in the long-run was corrected by GDP growth.
This reflects a significantly high-speed adjustment to long-run
equilibrium after a shock. Therefore, any short-run deviation will
take about 0.60 years to bring the shock back to equilibrium
(Table 4).

TABLE 4 | ARDL short run and diagnostic test results.

Variable Estimation of short-run coefficient

Coefficient t-statistic

D(GDPG(-1)) 0.4582 3.7118***

D(LK) 20.5699 10.7524***

D(LK(-1)) 2.0003 0.6918

D(LK(-2)) 11.0066 3.8146***

D(LL) 18.0272 3.4112***

D(LL(-1)) −36.4204 −5.3345***

D(LL(-2)) −21.3657 −3.2828***

D(LL(-3)) −16.7536 −3.0967***

D(LHC) 173.9205 1.2979

D(LHC (-1)) 403.8911 2.4712**

D(LHC(-2)) 307.5912 1.6750

D(LHC(-3)) −481.2427 −3.4383***

ECTt−1 −1.6550 −9.3460***

Diagnostic checking

Test P-value

Normality 0.7136

BG serial correlation LM 0.4166

Heteroskedasticity 0.4364

ARCH 0.1768

***, **, and * are denoted as significance levels at 1, 5, and 10%, respectively.

DIAGNOSTIC CHECK TEST RESULT

Histogram-Normality Test
Based on theHistogram-normality test, it seems that the residuals
are normally distributed as the Jarque-Bera value of 0.6750 with
a P-value > 5% significance level. Therefore, it indicates that the
data have residual or error terms which are normally distributed;
the error term follows the normal distribution.

Serial Correlation Test
For the serial correlation test, we used the Breusch–Godfrey
serial correlation LM test. We found that there is a higher order
correlation between error terms. The test shows that the P-value
(0.4166) is > 5% significance level. Thus, we fail to reject the null
hypothesis of no autocorrelation. A higher probability value >

0.05 strongly indicates the absence of a serial correlation in the
residuals. Thus, we can conclude that the data do not have an
autocorrelation problem.

Heteroskedasticity Test
For the heteroscedasticity test, we used the Breusch–Pagan–
Godfrey Heteroskedasticity test result. Under the null
hypothesis, there is an absence of the heteroskedasticity
problem and the presence of homoscedasticity. The
variance of the error term is constant. For the alternative
hypothesis, there is a presence of the heteroscedasticity
problem and an absence of homoscedasticity. This test
found that the P-value (0.4364) is >5% significance level.
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FIGURE 2 | CUSUM and CUSUM square test results.

Therefore, we fail to reject the null hypothesis of no
pure heteroscedasticity. We can conclude that there is
no heteroscedasticity problem and the error terms have
constant variance.

Autoregressive Conditional
Heteroskedasticity
Based on the ARCH result, the P-value (0.1768) is more than
the 5% significance level. Thus, we fail to reject the null
hypothesis of no ARCH problem; therefore, our data do not have
ARCH problems.

Stability Test
Based on Figure 2, a visual inspection of the plot above indicates
that the plots of CUSUM appear inside 5% critical bands
or stay within the critical bounds. These simply imply that
the estimated parameters in the CUSUM test are stable over
the sample period. Similarly, the estimated parameters in the
CUSUM square test are stable or stationary across our period
of study.

CONCLUSION AND POLICY
RECOMMENDATIONS

This study attempts to investigate the impact of the ageing
population on the economic growth for the short- and
long-run estimations in Malaysia by using time series data.
Its estimated result indicates that the old age dependency
ratio proxies for the ageing population variables have
a significant negative relationship to economic growth
in Malaysia. This implies that an increase in the ageing
population will impede economic growth in Malaysia.
Although control variables (such as physical capital,
labour participation, and human capital) have positive
relationships with economic growth in Malaysia, there is

evidence of a long- and short-run relationship between
economic growth and ageing population variables, and also
control variables.

Romer (17) highlighted that population ageing is favourable
for long-run economic growth. However, the relative change
between fertility and mortality will determine whether it is
associated with an increase or decrease in long-run economic
growth. This study is not aligned with the endogenous growth
model by Pretnerr (20) because he argues that increases in
longevity have a positive impact on economic growth. However,
this result aligns with the life cycle hypothesis by Modigliani and
Brumberg (13). This confirms the argument of the economic
theory, which is as follows: when the population continues
to age and some proportion of the population reaches their
retirement age, there is a reduction in aggregate savings due
to an increasingly ageing population; this situation will lead to
slow economic growth. Moreover, Selvaratnam (21) and Louria
(22) point out that an increase in life expectancy/an ageing
population has the potential to create many economic and
social issues, such as the increase in health expenditure for
the aged population (23), more long-term financial resources,
challenges to social security and pensions, quality of life
problems, and so forth. Ismail et al. (15) also argue that
the reduction in the old population dependency ratio can
reduce taxes and social security amounts. This proportion
of accumulated savings could have been allocated to other
productive aspects of the economy. In other words, the increase
in ageing might hinder economic growth. Furthermore, the
findings in this study are in tandem with the findings of Brendan
and Sek (24), Maestas et al. (12)4, Teixeira et al. (26), and
Rahman (25).

Based on our results, we found that labour participation
and human capital are the most significant determinants

4http://www.nber.org/papers/w22452.pdf
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of GDP growth in Malaysia. This finding confirms that the
endogenous growth theory (which is labour productivity
and human capital) is another growth engine, along with
physical capital. Thus, we recommend that policymakers and
economic planning authorities control these two variables
to boost the growth of the economy so that Malaysia
can become a developed country by 2030. These variables
should be reviewed along with related mechanisms to achieve
higher productivity, sustainable economic development,
and growth.

Furthermore, Malaysian policymakers and authorities
should consider active ageing policies that are widely
implemented in Japan, such as the Silver Human Resource
Centre, that employ the elderly into the workforce because
this group has a lot of experience and can contribute to
ideas and guidance for future generations. Recently, there
is a rising trend of an ageing population in Malaysia. This
raises concerns about whether Malaysia will suffer from
the negative effect of old age, decreasing saving rates,
and possible unemployment in the future. Indubitably, all
these issues require further analyses and are on our future
research agenda.
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