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Abstract. Changes in population structure can have a great impact on savings rates. This
study investigated the relationship that exists between the aging population and the savings rate in
South Africa. The gross savings of South Africa from 1995 to 2017 was analysed. A fixed effect
model and a random effect model were used as baselines for arbitrary correlations between
unobserved heterogeneity and independent variables. The Hausman test was utilized to find a more
efficient and consistent model that produces consistent results. The argument of the Lice Cycle
Hypothesis developed by Modigliani (1970) and those previous research findings in which the
rising older population has a tendency to decrease the rates of savings were followed in this paper.
The findings revealed that an increase in old-age dependency does not cause the level of savings to
decline but will rather lead to an increase in savings. The findings agree with the bequest theory,
which states that old people save up their money for their upcoming generation. Due to the findings
obtained in this paper, economic policies that aim to increase savings through demographics might
not be relevant and are therefore not suggested.
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INTRODUCTION

Population aging has become a vital challenge around the world. Curtis et al. (2017) and
Yang, Zheng, & Zhao (2021) describe population aging as an increase in life expectancy and a
falling birth rate. An increase in the aging population leads to a reduction in the working-age
population. As the workforce gets older, their total working hours and labor productivity decrease.
A decrease in labour participation might also be a challenge as those elderly people leave the
workplace with their skills and experience, and that could also cause a shortage of skilled workers.
When the older and more experienced labor force decreases rapidly compared to the younger and
better educated labor force, it becomes a challenge to human capital accumulation. As the aging
population no longer pays taxes, the working population may have to pay higher taxes. Lee et al.
(2022); Adanlawo, Nkomo, & Vezi-Magigaba (2023) aver that with an aging population, the
country might be bound to face new demands in health and finance as there will be a rise in demand
for health care. meaning government spending on health care and pensions would increase. The
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debate around the aging population has since become an important discussion in development
economics since it does affect society and may pose challenges to economic development.

Changes in population structure can have a great impact in different spheres: in the economy
(Chaka & Adanlawo, 2022), in businesses, finance departments, health, and savings. According to
the South African Reserve Bank (SARB, 2018), there has been a decline in the South African gross
savings rate, and the aging population is identified as one of the causes. Population estimates
indicate that the proportion of elderly people (60 years and older) has grown from 7,6% in 2002 to
9,1% in 2020. Statistics South Africa (Stats SA, 2020) estimates the mid-year population of 2020 at
59,62 million, of which 5,43 million are aged 60 and over. The concern is how the changes in
population age structure would impact the savings of South Africans. The study is based on this
groundwork to find out the implications that an aging population has on savings rates and identify
the correlation between the two.

The main objective of the study is to investigate the relationship that exists between the aging
population and the savings rate in South Africa. The study also seeks to analyse the structure of
gross savings from 1995 to 2017. For empirical findings, a fixed effect model and a random effect
model are used as baselines for arbitrary correlations between unobserved heterogeneity and
independent variables. The Hausman test was utilized to find a more efficient and consistent model
that produces consistent results. The argument of the Lice Cycle Hypothesis developed by
Modigliani (1970) and those previous research findings in which the rising older population has a
tendency to decrease the rates of savings are followed in this paper.

The impact of population aging on gross saving rates was investigated using a panel data set
spanning 22 years, from 1995 to 2017. The research is structured as follows: A brief theoretical and
empirical review is completed after a succinct introduction to the topic that focuses on the
relationship between the aging population and the savings rate taken into account in the empirical
analysis. The phenomenon of an aging population and the savings rate in the context of the
economy are the main focus of this section. The chosen data for the empirical analysis were then
presented. The collected results are discussed in detail afterward, and the final remarks provide a
conclusion.

LITERATURE REVIEW

Life Cycle Hypothesis by Modigliani (1970), which states that people save more at their
working age as their income is high to sooth their lifetime consumption, and they have negative
savings at the later stages of life (Adanlawo & Vezi-Magigaba 2022), Because they are consuming
their savings. This means that when the age dependency ratio is high, savings rates are expected to
be low as older people do not contribute to savings. Studies by Harioka (2010), Salma and Zaib
(2012), Razzaq and Ahmad (2015), and others found that there is a negative relationship between
saving rates and population aging, as suggested by the LCH. While Deb (2016), Hu (2015),
Jorgensen (2011), Zhu (2015), and Nduku & Simo-Kengne (2017) results contradict the LCH,

Other theories that explain people’s savings behaviour are bequest theory and the
precautionary motive. As the LCH states, the precautionary motive theory is also of the view that
people save more when they are still part of the workforce because of uncertainty about the future.
It implies that people do not know what the future holds and that life expectancy is high. With a
high life expectancy, the chances of health problems are higher; hence, they keep their savings high
for unforeseen care and health expenditures. Therefore, savings for elderly people are expected to
decrease because they will be spending their money on health services.

In contrast to both, the bequest theory, according to Hu (2015), specifies that older members
of the family have the desire to bequeath wealth to their children. This means that they have a
strong motive to keep their wealth and even their personal savings for the upcoming generation
after them. Therefore, according to this theory, older people would be expected to save more than
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younger people, and therefore, the older the people, the higher the rates of savings. Meaning that
there is a positive relationship between the old-age dependency ratio and the level of savings.

Empirical review

Savings rates are said to be the most researched aggregate at the macroeconomic level, as they
help policymakers maintain the stability of economic growth through investments (Nduku & Simo-
Kengne, 2017). Empirical studies have also looked at people’s attitudes towards savings and how
demographics affect the rates of savings, particularly the age structure of the population. Harioka
(2010) presented evidence from his study that examines the impact that population aging has on
savings in Asia. The study is cross-country evidence using cross-country data. The result indicates
that an increase in the aging population will cause all savings rates to go down and also decrease
investment rates. The study concluded that the decline in savings caused by population aging will
not cause much damage as countries can opt to borrow from abroad.

The study of Apergis & Christou (2012) examines the effects of the aging population on
domestic savings rates using annual panel data from 16 African countries. Sample size period:
1960-2005 Empirical analysis was conducted using panel cointegration tests, and the results from
the causality test show a negative impact of the old dependency rate on the rates of savings. An
increase in the age dependency ratio decreases savings rates in the long run. These results show that
the size of the population that is not working is important to determine the trends of future domestic
savings rates in African countries. Thannoon's (2013) study examined the life cycle hypothesis in
Asia for the period between 1970 and 2009 using dynamic panel analysis. The data that was
obtained from key indicators of developing Asia and Pacific countries. Upon the application of the
dynamic generalized least squares (DGLS), a negative influence of dependency ratio on savings
ratio was found, suggesting that a higher dependency ratio will lead to lower savings rates.

Razzag & Ahmad (2015) investigated the impact of macroeconomic factors on private
savings in China. The authors made use of time series data for the period 1991-2011 from the
World Development Indicators. The OLS technique was applied, and the results revealed that the
old-age dependency ratio has a significant negative effect on private savings behavior. Tekin (2016)
examined the economic and demographic determinants of private savings in East Asia. The author
employed the GMM system approach using data from the World Bank and International Monetary
Fund for the period 1997-2014. The results from the estimation revealed that the age dependency
ratio has a significant impact on savings. Thus, it indicates that when the age dependency ratio
increases, private savings decrease.

In contrast to the above studies, Zhu's (2015) study measured the relationship between aging
and savings in China using annual time series data between 1980 and 2012. The cointegration
model suggests that elderly and youth dependency ratios have a positive relationship with
household saving rates. The study concluded that population aging in China would not cause
household savings to go down, and hence, economic growth would not be negatively affected. Deb
(2016) tests the aging-savings relationship using Chinese provincial data across different provinces.
The regression was undertaken using cross-sectional data, and Cochrane-Oratt estimation revealed
that coefficients of old-age dependency in different provinces remain statistically significant.
Similarly, the results of Hyung (2013) revealed a weak negative relationship between old age
dependency and per capita saving rates, suggesting that household savings in China's provinces did
not decline as the aged population increased.

Hu (2015) studied the correlation between demographics and savings in three countries:
China, Japan, and Korea. The study employed the panel Granger causality test to investigate the
correlation between demographics and savings and the macro aggregate saving data to run the
causality test. The results of the study revealed that the relationship between the aged population,
gross savings, and household savings is statistically insignificant. Nduku & Simo-Kengne (2017)
investigated the relationship between the age dependency ratio and the saving rates in South Africa
for the period 1970-2014 to explore the extent to which the life cycle hypothesis holds. Using the
Autoregressive Distributed Lag Model (ADRL), bounds testing, and Granger causality test, the
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study concluded that the relationship between age dependency ratio and the savings rate is positive
in both the short and long run, thereby rejecting the applicability of the Life Cycle Hypothesis in the
South African context. The study concluded that demographic factors are irrelevant in determining
savings in South Africa.

The nexus between aging populations and savings shows mixed results. Some research is
supportive of the life cycle hypothesis, and some rejects it. There is limited use of the fixed effects
and random effects models in examining the relationship between the aging population and savings.
Even though some studies have used panel data, they rarely examine the provincial level of one
country but rather focus on the analysis across countries.

METHODOLOGY

This section revealed the model and the methods used in this study. The details of the data set
are also specified. A secondary data source, Quantec, is used for this study. This paper examines the
provincial-level data set that observed all nine provinces of South Africa for the period of 22 years
from 1995 to 2017 to investigate the correlation between age dependency and savings rates. Gross
fixed capital formation (GFCF) is used as a proxy for saving rates, the old age dependency ratio
(OADR) as a proxy for population aging, the unemployment rate (UEMR), and gross domestic
product (GDP) at market prices.

Model Specification

The panel data constitutes of the time series and cross-sectional dimensions and the cross-
sectional units of this study are the 9 provinces of South Africa. In regressing for saving rates, the
fixed effects and random effects were used to explore the effects of population aging and other
factors that might affects savings.

The general panel data model is as follows:

Yie = BXir + Uiz

Wherei =1, 2, ..., T, denotes cities, individuals, firms etc. and t = 1, 2, ..., |, stands for time.
Y;: is the dependent variable, X;, are explanatory variables and u;; shows the residuals of the model.

In this study the savings rates are set out as a function of ageing population, GDP and
unemployment rate.

SR = f (OADR, UEMR, GDP,)

The fixed effects model estimated is:

Yiie = a; + By Xir +uyt
SRit = q; + ﬁx OADth + ﬁx UEMth + ﬁx GDPit + Uit

Where SR = Savings rates, OADR = Old age dependency ratio, UEMR = Unemployment rate
and GDP = Gross Domestic Product.

Where i = 1, 2, ..., 9, which denotes provinces, and t = 1995, 1996, ..., 2017, which
indicates the respective time periods. a; is the unobserved time-invariant variable, which in this
case denotes the provincial specific effects and u;, is the error term.

The random effects model is estimated as following:

Yie = a; + Bx Xie + wye
Yie = Bx Xit + €it
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Where ¢;; denotes the error term in which a; is assumed to be part of the residual because the
random effects model considers a; uncorrelated with the independent variables X;,. Contrary, the
fixed effects assume that there is correlation between the explanatory variable and a;.

To determine which model to implement between the fixed effects and the random effects
model, we run the Hausman test. Hausman tests chooses random effects for null hypothesis because
it is more efficient (Wooldridge, 2019). At the rejection of the null hypothesis, the fixed effects are
chosen as the model that produce the most consistent results. In the use of panel data, cross
sectional dependence can be an issue and ignoring the interdependence between units could lead to
estimation results that are biased and inefficient. There are unobserved common factors that may be
correlated with independent variables in the model between the cross-sectional units (Han, 2016).
To ensure that statistical inference is not compromised and that we account for spatial independence
of the residuals, this paper runs the Perasan’s test of cross-sectional dependence with the null
hypothesis that the residuals are cross-sectional independent. The alternative hypothesis will
therefore be that there is a presence of spatial dependence. Upon the rejection of null hypothesis, the
Driscoll-Kraay regression was estimated as it produces standard errors that are heteroscedasticity
consistent and robust to cross sectional dependence (Han, 2016). STATA, a data analysis software
was used to run the regression on our panel data and to obtain the results from the statistical tests
that are presented in this paper.

Empirical results

Variables Fixed effects Random effects
- Old age dependency  -.0478401** 27432%** -.0333752
(0.029) (0.000) (0.236)
Unemployment .06438428*** -.0277085*** .0709744***
(0.000) (0.000) (0.000)
Gross Domestic 1352021*** 3787979*** 1475354***
products
(0.000) (0.000) (0.000)
Constant -6200.931 -122839.5 -16645.87
(0.092) (0.000) (0.001)
Obs. 207 207 207
R-Squared
Within 0.9479 0.8445
Between 0.9392 0.9799
Overall 0.7959 0.7443 0.7979

Note: *** denotes the significance level of 1%, ** 5% level of significance and * 10%
significance level.

Table 1 above shows the results of the regression estimated using panel data, and the first
column is the simple OLS, where the results show a significant negative relationship between
savings rate and old age dependency. This indicates that as old-age dependency increases, the
savings rate is likely to go down. Unemployment and GDP also show a significant correlation with
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savings rates, and the relationship between both controlled variables and savings is positive. The
overall R-squared is high, and this indicates that a variation in savings rate is explained by the
model.

We estimated the fixed effect and the random effect models, and the results of both models
are also shown in Table 1 above. For the fixed effects model regression, old age dependency is
found to have a significant correlation with the saving rate, and the sign of the coefficient tells us
that the relationship between these variables is positive. These results denote that an increase in old-
age dependency will lead to an increase in savings rates in South Africa. GDP has a significant
positive correlation with savings, with unemployment having a negative correlation with the
savings rate, showing that as unemployment increases, savings are likely to decrease. A 0.7443
overall r-squared explains that 74.43% of the variation in the savings rate is explained by the
independent variables.

For the random effects model, results for old age dependency are insignificant, with a
negative relationship being shown between old age dependency and the savings rate. Other
controlled variables have a significant correlation, and the relationship between savings rate and
unemployment is positive for both unemployment and GDP. 79.79% of the variation in the savings
rate is explained by the model, and this is shown by the overall r-squared.

Table 1
Hausman test

—— Coefficients —
(b) (B) (b-B) sqrt (diag (V_b-V_B))
b random b fixed Difference S.E.
OAD -.0333752 .27432 -.3076952 .
UEMR .0709744 -.0277085 .098683 .0119144
GDP .1475354 .3787979 -.2312625

We ran a Hausman test to determine the model that provides the most consistent and efficient
results. The null hypothesis supports the conditions of orthogonality in the random effect model as
valid. The random effect is the most efficient estimator due to the assumption that the explanatory
variable with the error term, and the fixed effect is considered inefficient, yet the most consistent
estimator. The results from the Hausman test reveal that Prob>chi2 = 0.0000, which is significant.
The null hypothesis is rejected because of the significant Hausman coefficient, meaning that
random effects are biased and inefficient.

Cross-sectional dependency test

As mentioned in the methodology section, to avoid bias in the results, we use Pesaran’s cross-
sectional dependence test to test if there is any correlation between the residuals of the cross-
sectional units. The null hypothesis is that there is no correlation within the residuals. The p-value is
0.0000; therefore, the null hypothesis is rejected, and cross-sectional dependence is present. On
average, the absolute value of the correlation is 0.596.

Due to the results obtained in the Perasan’s test of cross sectional dependence, we estimate
the regression with Driscoll-Kraay standard error as they are heteroskedasticity consistent and
robust to cross sectional dependence (Akinlo & Dada, 2022).

Table 2
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Driscoll-Kraay: Fixed effects regression

Variables Driscoll-Kraay: Fixed effects

Old age dependency 27432
0.0000***
Unemployment -.0277085
0.095*
Gross domestic product 3787979
0.000***
Constant -122839.5
0.000***
Obs. 207
R-Squared
Within 0.9479

Note: *** denotes 1% level of significance, ** 5% level of significance and * 10% level of
significance.

According to the fixed effects regression with Driscoll-Kraay standard errors, the old age
dependency, which is our variable of interest, has a positive relationship and a statistically
significant correlation at the 1% level of significance on the savings rate in South Africa. The
results show that when old age dependency goes up, the level of savings also goes up. Findings
reveal that a 1% increase in old age dependency will lead to a 0.27% increase in savings, with other
variables remaining constant.

Our results are in line with the findings by Zhu (2015), Jorgensen (2011), Deb (2016), Hu
(2015), Hyung (2013), Nduku & Simo-Kengne (2017), and De Vos et al. (2020). The findings
revealed that an increase in old-age dependency does not cause the level of savings to decline but
will rather lead to an increase in savings. The findings agree with the bequest theory, which states
that old people save up their money for their upcoming generation. Also, a precautionary saving
motive could explain these results because old people save their money for health expenditures and
other unexpected expenses. These results do not validate the expectation of the life cycle hypothesis
by Madigliani (1970) that there is a negative relationship between savings and population aging,
which is represented by old-age dependency in this model.

Results for unemployment are statistically significant at the 10% level of significance. The
results show that there is an inverse relationship in relation to savings. This makes economic sense;
people can only save if they are employed and are able to earn income (Sykes et al., 2016). A 1%
increase in unemployment will lead to a 0.028% decrease in savings. Moreover, the findings for the
GDP have a positive impact on the savings rate of South Africa, with a 1% statistical significance.
The results show that when GDP at market prices increases by 1%, the savings rate increases by
0.38%.

CONCLUSION

We examined the impact of population aging on the savings rate in South Africa using panel
data from 1995 to 2017. The study used panel data, which allows for control of unobserved
variables. We used a fixed effect and a random effect model to estimate the relationship, and we
applied the Hausman test to choose the baseline model between the fixed and random effects. The
study finds an unexpected positive relationship between the aging population and the savings rate in
South Africa, implying that the life cycle hypothesis does not hold. This suggests that an increase in
old-age dependency does not cause the level of savings to decline. According to the findings of this
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paper, unemployment is negatively correlated with the savings rate, and GDP at market price has a
positive relationship with savings.

Due to the findings obtained in this paper, economic policies that aim to increase savings
through demographics might not be relevant and are therefore not suggested. The data that was used
might not have been the perfect one, as gross savings were not available at the provincial level,
which led to the use of gross fixed capital formation as a proxy for savings rate. This paper
investigated the relationship between savings rate and old-age dependency using three variables.
For further studies, other factors that have an impact on the level of savings could be investigated,
and adding other demographic factors such as the young dependency ratio as a variable could
provide a better explanation of the relationship between savings and demographics.
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BIIJIUB CTAPIHHSA HACEJIEHHS HA PIBEHDB 3AOIIAT’KEHD

Nomusa Yolanda Nkomo Eyitayo Francis Adanlawo
Department of commerce foundation, Social Transformation Research Entity,
University of Zululand, Faculty of Humanities, North-West University,
South Africa Mafikeng, South Africa

3MIHM B CTPYKTYpl HAceJeHHs MOXKYTb MaTH BEJIUKUN BIUIMB Ha PIBEHb 3a0IIaJKEHb. Y
[bOMY JOCHTI/DKEHHI BHBYAaBCS 3B’S30K, SKUM ICHYe MK CTapiHHSIM HAaceJeHHs Ta pPIBHEM
3aomamkens y [liBnenniit Adpui. [IpoananizoBano Banosi 3aomamkeHHs [liBgenHoi Adpuku 3
1995 mo 2017 pik. Mogens ¢dikcoBaHoro edekTy Ta MOJeNb BHUMIAJKOBOTO e(heKTy
BUKOPHUCTOBYBAJUCS sAK 0a30Bl JiHII I JOBUIBHUX KOPEJAIIA MIDK HECIOCTEPEKYBAHOIO
HEOJIHOPIJIHICTIO Ta He3aleXHUMH 3MIHHUMHU. Tect XaycMaHa Oyn0 BUKOPHCTAHO AJIsL TOMIYKY
OuIblI €(EeKTUBHOI Ta Y3TrOJKEHOI MOJENI, KA A€ Y3roJDKEHI pe3yibTaTH. APryMEHT TilOTe3U
Lice Cycle, po3pobaenuit Mominesiai (1970), i pe3ynbraTd MOMEpPEIHIX TOCITIHKEHb, 3TiTHO 3
SKUMHU 3pOCTaHHS HACEJICHHsS Ma€ TEHJEHIII0 JIO0 3HIKCHHS HOPMH 320l DKeHb, OYII0
BHKOPHMCTAHO B I cTaTTi. BUCHOBKHM TMOKa3ayn, 110 301IBIICHHS 3aJI€KHOCT] Y JITHHOMY Billi HE
MIPU3BOANUTE JI0 3HIKEHHS PIBHS 3a0IMaJKCHB, a MIBHUJIIC MPU3BEIE 10 30UTBIICHHS 3a011a/[)KCHb.
OTpuMaHi JaHi y3rO/DKYIOTBCS 3 TEOPIEI0 CHAAIINHH, SKa CTBEPIKYE, IO JIOIU MOXHIOTO BIKY
BIJIKJIAZIAI0Th CBOI TpoIll s MallOyTHHOTO MOKOJIHHA. Yepe3 BHCHOBKHM, OTPUMaHI B ILbOMY
JIOKYMEHTI, eKOHOMIYHA MOJITHKA, CIIPSMOBaHa Ha 301TbIICHHS 3a0lIa/KEHb depe3 AeMorpadivHi
MTOKa3HUKH, MOKe OyTH HEpeJICBaHTHO, TOMY HE IMPOIIOHYEThHCS.

KuarouoBi cjioBa: crapiHHS HaceleHHs, poOoua cuiia, TEOpis >KUTTEBOTO IHKIY, HOPMHU
3a0I1a][KEHb.
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