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Pension funds as fuel for overall investment level
and economic growth: An empirical insight from
South African economy

Kazeem Abimbola Sanusi'* and Forget Mingiri Kapingura®

Abstract: This study explores the impact of accumulated pension funds on the
investment level and economic growth in South Africa using Bayesian Linear
Regression (BLR) model. Time series data on Gross Domestic Product (GDP), total
official pension funds and gross fixed capital formation (as a proxy for total
investment level) from 1990(Q1) to 2019(Q3) were employed. The study makes
use of MCMC (Markov Chain Monte Carlo) algorithm to obtain regression model
parameters. The empirical findings from Bayesian Linear Regression estimation
suggest that the mean effects of pension funds on economic growth and
investment level in South Africa are approximately zero. The empirical conclusion
is further corroborated by FMOLS results, which show that accumulated pension
funds have no significant impact on the overall investment level and economic
growth in South African economy. The study recommends that policy makers and
the pension funds regulators have to come up with workable means by which
pension funds can be invested to significantly benefit the economy; at the same
time, ensuring the safety of the invested funds so as not to jeopardize the
interest of pension funds owners.

Subjects: Finance; Critical Management Studies; Industry & Industrial Studies

Keywords: Pension funds; economic growth; investment; Bayesian linear regression; fully
modified ordinary least square
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Understanding the role of pension funds in pro-
moting and accelerating economic fundamentals
is critical and germane to attainment of economic
targets and improved welfare. In the light of
mounting pension funds in South African econ-
omy, the current study attempts to probe the
possible impacts of pension funds on investment
level and consequently economic growth. The
findings from the study suggest that despite
continuous increase in pension funds in South
African economy, the impacts on the growth of
the economy are approximately zero.
Government must come up with sincere and
transparent national policy that would allow the
utilization of the huge pension funds in growing
the real sector, as a means of diversifying the
economy.
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1. Introduction

Pension funds have increased rapidly over the past decades, perhaps because of population
increase and the ever-expanding labour market. Thus, there has been a remarkable development
in the pension industry. Quite a lot of countries have supported the investment of pension funds
through several means such as tax exemptions because it is believed that this would enhance the
capital mobilization function of the financial markets, increase the overall investment level in
economy and consequently, economic growth. Pension fund assets are believed to be long-term
in nature, hence higher pension funds should produce enduring economic and financial stimuli.
Pension fund administrators invest pension funds in several financial instruments such as fixed
deposits, commercial papers, corporate bonds, government infrastructural bonds, treasury bills
among others. Such investments should make the accrued funds available to real sector investors,
resulting in an increased overall investment level of the economy. However, there has been great
concern, most especially among policy makers on the African continent that the growing nature of
pension funds in the continent has not translated into an improved quality of life for the con-
tributors of the funds and the populace in general. Fashola (2016) argued that there is apparent
deficit of infrastructure across Africa, in spite of the huge pool of pension funds available in most
African countries. He is of the position that investment of pension funds remains one of the
principal opportunities towards the diversification of the economy. On the other hand, in most of
the countries, especially African countries, Pension Fund Administrators (PFAs) that are responsible
for channeling the funds into economic-enhancing investments have argued that real sector
investors are finding it difficult to access accumulated pension funds due to inability to meet
criteria in the investment guidelines.

Empirical studies on pension funds have largely focused on stock market development, perhaps
because it is traditionally believed that pension fund activities only influenced stock market. For
instance, Alda & Marco (2017) examined the nexus between stock market development and
pension funds in 8 European countries both in short-term and long-term. Their empirical findings
suggest that pension funds enhance stock market development. This position corroborated earlier
empirical efforts (Alda, 2017; Davis, 1995; Davis & Steil, 2001; Meng & Pfau, 2010; Merton & Bodie,
1995). A more recent study on the impact of pension funds on stock market development was
carried out by Babalos and Stavroyiannis (2020). They explored the dynamic interaction between
stock market development and pension fund investments in equities in 29 OECD countries. They
submitted that pension fund investments in equities enhance stock market development. They
also argued that there is significant bidirectional causality between stock market development and
pension fund investments in equities. Another recent study by Ertugrul and Gebesoglu (2020)
investigated the impact of pension funds on national savings in Turkey. The study concluded
that pension funds enhanced national savings in Turkey.

This present study differs from previous studies, as extant studies on pension funds have largely
focused on the capital market sector, by examining the impact of pension funds on the overall
economy. The study makes use of Bayesian linear regression model to explore the impacts of pension
funds on the overall investment level in the economy and the growth of the economy. The rest of the
study is organized as follows: section 2 probes the existing literature while section 3 presents the
empirical method; section 4 presents empirical findings while section 5 concludes the study.

2. Empirical review

Empirical studies on pension funds have not received significant attempt as existing empirical
findings are still largely inconclusive and debatable. The role of pension funds on the growth of
stock market developments was examined by Holzmann (1997) and Catalan et al. (2000). They
argued that pension funding significantly enhances stock market growth and development. This
position was corroborated by subsequent studies such as Impavido et al. (2003), Hu (2006), Davis
and Hu (2008), Hu (2006) argued that pension asset growth has positive impact on the perfor-
mances of equity prices in OECD and emerging economies.
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Similarly, Impavido et al. (2003) observed that the savings’ institutionalization deepens the
length of stock and bond markets and also improve the liquidity of stock market. Meng and Pfau
(2010) investigated the impacts of pension assets on the stock market development in 32 coun-
tries. Their empirical findings show that pension assets exert positive effect on the size of the
market and liquidity in the observed 32 stock markets. This is consistent with findings by Ertugrul
and Gebesodlu (2020). They investigated the impact of pension funds on national savings in
Turkish economy. The study concluded that pension funds enhanced and promoted national
savings in Turkey.

In another study, Hu (2012) queried the impacts of pension funds on the stock market development
in Asian economies, Hu’s findings showed that pension funds have positive impact on market
capitalization and value stocks traded. Similarly, the impact of pension funds on stock market
development was recently investigated by Babalos and Stavroyiannis (2020). They made use of the
dynamic interaction between stock market development and pension fund investments in equities in
29 OECD countries. They concluded that pension fund investments in equities enhanced and
strengthened the stock market development in selected economies. Significant bidirectional causality
between stock market development and pension fund investments in equities was also documented.

The relationship between pension funds and other market aspects such as turnover ratio and
dividend yield among other, has been hardly examined. For instance, Walker and Lefort (2002)
investigated the relationship between pension fund and dividend yield in 33 emerging economies.
They argued that growth of pension funds positively negatively impacts dividend yield.

In the same vein, Hu (2012) queried the relationship between pension fund and turnover ratios
in both developed and developing economies. He found that the growth of pension assets does not
significantly improve the turnover ratios in developing economies but however improves turnover
ratios in more developed economies.

On the other hand, Zandberg and Spierdijk (2013) investigated the impact of market return on
the growth of pension fund. He observed two-way relationship as high market return enhances the
pension assets growth and vice versa. They also showed that there is no relationship between
pensions funds and economic growth using a sample of OECD and non-OECD countries during the
period 2001-2008. On the contrary, Bijlsma, Bonekamp, Bijlsma et al. (2018) investigated the
effects of the pension funds on the growth of firms using the differential impact on firms that
rely on external finance. They made use of data on 69 manufacturing industry sectors in 34 OECD
countries from 2001 to 2010 and concluded that increased pension savings are associated with
higher growth of firms that rely more on external finance.

Meanwhile, Walker and Lefort (2002) found that the growth of pension funds reduces market
volatility. This was corroborated by Faugere and Shawky (2003). Bohl et al. (2009) observed that
the presence and the growth of pension funds significantly lower Polish stock market. In the
same vein, Thomas et al. (2014) argued that share of pension funds invested in stocks is
negatively related to stock market performance and volatility in 34 OECD countries. This empiri-
cal position is in sharp contrast with Davis (2004) and Davis and Hu (2004). They queried the
impact of pension and life insurance assets on equity price volatility in G-7 countries. They
observed a positive relationship between equity price volatility and the equity share held by
pension funds and life insurance. By implication, hey meant that higher equity share held by
pension funds and life insurance increases the volatility of equity prices. This position is also
confirmed by Hu (2006). Hu (2006) established that the growth of pension funds increases and
worsens market volatility in 16 OECD countries and eight emerging countries. The survey of the
literature on pension funds shows that empirical studies on pension funds in general is quite
limited, and have been mainly and largely carried in respect of capital market. The present
study contributes to limited empirical documentations on pension funds in general, but differs
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from the limited existing one by providing insight on the impacts of pension funds on the overall
investment level as well as growth of the economy.

3. Empirical approach
The empirical approach employed in the study is Bayesian Linear Regression model (BLR). The
general multiple linear regression model can be written as:

Y=XB+¢ (1)

Where Y is a column matrix of the dependent variable,

X is a vector of independent variables

B is a vector of regression model parameters

e is a column vector of error terms

Bayesian linear regression obtains parameter estimation by means of prior, likelihood distribution
and posterior distribution. Estimation of parameters is done through posterior distribution, which is
used to multiply both prior distribution and likelihood distribution. Linear regression model assumes

error terms are normally distributed, and as such, variables are assumed to be normally distributed.
In Bayesian approach, probability density function of the variables can be stated as follows:

p(YX.pe2) = —ssexp{ = Lo - xp (Y~ xp) @

1
V2702

The likelihood function of the variables can be stated as follows:

.1 1

POYX.pe?) =B s —sexp{ = o (V= xp (Y~ xp) | @)

p(Y/X,po?) = (gz)_n/Zexp{—ziGz(Y—Xﬁ)T(Y—Xﬂ)} (4)
v _yc2 -n

p(Y/X,po?) (az)Texp[ = } % (o%) /Zexp{f%(YfXﬂ)T(YfXﬂ)} (5)

Bayesian approach to regression analysis makes use of several prior distributions. Parameters
estimation using Bayesian approach can be executed through iteration of the marginal posterior.
Posterior distribution is obtained by multiplying both prior distribution and likelihood function.

p(B.c*/Y.X) o< p(Y/X.B,0*)p(c®)p(B/5*)

P00 2110 () Pesp{ L vy () Vg ]

—k

< () exp |~ gz 6= A - )]

The study makes use of MCMC (Markov Chain Monte Carlo) algorithm to obtain regression model
parameters. Gibbs Sampling method of algorithms in MCMC is adopted. Quarterly data on Gross
Domestic Product, total official pension funds and gross fixed capital formation (as a proxy for total
investment level) from 1990(1) to 2019(3) were obtained from South African Reserve Bank (SARB).
The observed data are modelled using Bayesian techniques by employing MCMC pack available in
R statistical package. Robustness check was done by adopting Fully Modified Least Square (FMOLS).
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Table 1. Summary of literature

Author Aim Methodology Results

Alda (2017) Relationship between pension | Regression Their finding reveals that the
funds and the stock market: Analysis influence of pension funds
Does the aging population of varies over time and across
Europe affect it economies, because of

arbitrage opportunities that
provoke adaptive managerial
strategies.

Alda & Marco (2017) Nexus between stock market Panel VECM Their empirical findings
development and pension suggest that pension funds
funds in 8 European countries enhance stock market

development.

Babalos and Stavroyiannis | Investigated the relationship Panel VAR They concluded that pension

(2020)

between Pension funds and
stock market development in
OECD countries

fund investments in equities
enhanced and strengthened
the stock market development
in selected economies.

Bijlsma et al. (2018)

Examined the effects of the

Cross-country

Concluded that increased

pension funds on the growth | regression pension savings are associated
of firms using the differential with higher growth of firms
impact on firms that rely on that rely more on external
external finance finance

Bohl et al. (2009) Impact of institutional Markov- Concluded that the presence
investors on stock switching- and the growth of pension
market returns dynamics GARCH funds significantly lower Polish

stock market

Davis (1995) Investigated the relationship Panel The results showed that
between Pension Funds, Regression pension funds enhance stock
Security and Capital Markets market development.

Davis and Hu (2004) Examined the link between Panel DOLS Found positive relationship

pension fund assets and
economic growth in G-7
countries

and Panel VAR

between pension funds and
economic growth

Davis and Hu (2008)

Queried the link between
pension funds growth and
economic growth in OECD
countries and Emerging
Market Economies

Panel
cointegration

Their findings suggested
evidence of positive
relationship between the
pension funds and economic
growth

Ertugrul and Gebesoglu Investigated the impact of ARDL They submitted that pension

(2020). pension funds on national funds enhanced national
savings in Turkey savings

Faugere and Shawky Examined the differences in Regression They found that growth of

(2003) the holdings of institutional analysis pension funds reduces market
investors relative to individual volatility
investors

Holzmann (1997) Examined the nexus between | Regression He submitted that pension
pension reform, financial analysis funding enhances stock

market development and
economic growth in Chile

market growth and
development.

Hu (2006)

Examined the impact of
pension funds on financial
markets

Panel analysis

He concluded that growth of
pension asset has positive
impact on the performances of
equity prices in OECD and
emerging economies

Hu (2012)

Investigated the relationship
between pension fund and
turnover ratios in both
developed and developing
economies

Panel analysis

His findings showed that that
of pension assets does not
improve the turnover ratios in
developing economies but
does so in more developed
economies

(Continued)
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Tablel. (Continued)

Author Aim Methodology Results

Impavido et al. (2003) They assessed the impacts of | GMM They submitted that increase
pension funds and life in pension funds and life
insurance companies on insurance companies has a
securities markets positive impact on the depth

of stock and bond markets
on average.

Meng and Pfau (2010) Examined the impacts of (LSDVC) Empirical findings showed that
pension funds on capital countries with low financial
market development development need to adopt

a better and more efficient
management and investment
of pension funds

Merton and Bodie (1995) | Analysed the relationship Theoretical They concluded that pension
between pension funds and and funds enhanced stock market
stock market development conceptual development.

exposition.

Thomas et al. (2014).

Walker and Lefort (2002)

Examined the nexus between
pension funds and stock
market performance

Investigated the nexus

Panel analysis

Least Square

Pension fund is found to be
negatively related to
performance of stock market

Empirical evidence provided

between the growth of Estimation shows that growth of pension
pension funds and market funds is effective in mitigating
volatility against market volatility
Zandberg and Spierdijk They probed the relationship | Panel Their empirical findings
(2013) between pensions funds and Regression showed that there exists no

economic growth using
a sample of OECD and non-

relationship between pension
funds and economic growth

OECD countries

4. Empirical results

All the variables were expressed in their logarithmic form and stationary after first differencing.
Table 2 contains summary properties of the variables. The means and the standard deviations of
all the variables are close to zero. This shows that the variables exhibit low volatility as suggested
by low standard deviations. Another important inference that can be made from the descriptive
statistics is that the null hypothesis of the Jacque Berra statistic is accepted by all the variables,
suggesting that all the variables are normally distributed. However, the Bayesian approach to
parameter estimation does not necessarily require the assumption of normality to hold. The
tabular presentation of the empirical efforts so far is contained in Table 1.

Table 3 demonstrates the pairwise correlation coefficients amongst the variables being investi-
gated. Unexpectedly, the correlation coefficient between pension funds and economic growth, as
well as between investments and pension funds is quite low as it is very close to zero. The
correlation chart among the variables is presented in Figure 1. The correlation chart confirms near-
zero correlation between pension fund and economic growth on the one hand, and pension funds
and investment on the another hand.

The result of the Bayesian Linear Regression is presented in Tables 4 and 5 as well as posterior
distributions plots in Figures 2 and 3. In Table 4, Gross Domestic Product (GDP) is the dependent
variable while overall investment level in the economy (measured by gross fixed capital formation)
is the dependent variable in Table 5. The algorithm employed Gibbs Sampling by means of Markov
Chain Monte Carlo (MCMC) method. Iteration used as many as 10,000 with Burn in at 500 and thin
of 1. Empirical results from Table 4 clearly shows that the mean effect of pension fund on
economic grow is near zero. The simple implication from the finding is that pension funds have
no significant impact on the growth of South African economy. Obviously, the impact of pension
fund on the overall investment level in the South African economy is also insignificant as contained
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Figure 1. Correlation chart
among the variables.
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in Table 5. Despite the high level of pension funds in the South African economy, its impact on the
overall investment level in the economy is not significant, and consequently has no impact on the
growth of the economy.

The robustness of the empirical findings is done by estimating the fully modified least square
version of equation (1). Having earlier confirmed that the variables are stationary after first differen-
cing, the Johannsen cointegration test is done to establish the cointegration relations among the
variables. The result is contained in Table 6. The result suggests the presence of at least one
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Figure 3. Posterior distribution
plot.
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Table 2. Descriptive statistics of the variables

dlgdp dlinv dlpen

Mean 0.026011 0.023988 0.023299
Std. Dev 0.023246 0.039793 0.022862
Skewness -0.015096 -0.419942 —0.431328
Kurtosis 2.781476 2.940183 3.334447
Jacque Berra 0.221017 3.219972 3.887807

(0.89538) (0.19989) (0.14314)
Observations 109 109 109

Table 3. Correlation matrix

digdp dlinv dlpen
dlgdp 1.0000 0.2810 -0.0259
dlinv 0.2810 1.0000 -0.0131
dlpen —-0.0259 -0.0131 1.0000

Table 4. BLR results

Mean Quantile (2.5%) Quantile(97.5%)
Intercept 2.0565 1.5819 2.5401
Inv 0.1945 0.0874 0.3025
Pen_fun 0.0029 -0.0077 0.0019
0? 5.3153 4.0953 6.8939

cointegrating relationship among the variables. Hence, we estimate the fully modified least square
version of equation (1) to verify the impact of pension funds on investment and economic growth.
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Table 5. BLR results

mean Quantile (2.5%) Quantile (97.5%)
Intercept 1.0084 0.0516 1.984e+00
gdp 0.5089 0.2287 7.902e-01
pen_fun 0.0077 -0.0153 0.0001
o? 13.889 10.7016 1.802e+01

Table 6. Cointegration test results

Eigen value Trace statistic 5 Percent critical value | Hypothesized NO of CE(s)
0.228992 63.14456 29.79707 None *

0.213390 33.49818 15.49471 At most 1 *
0.052398 6.135596 3.841466 At most 2*

Eigen value Max-Eigen statistic 5 Percent critical value Hypothesized NO of CE(s)
0.228992 29.64638 21.13162 None *

0.213390 27.36259 14.26460 At most 1 *
0.052398 6.135596 3.841466 At most 2*

Notes: Both Trace test and maximum Eigen statistics indicate three co-integrating equations at 5-percent significant
level; * denotes rejection of null hypothesis at 0.05 significant level; Critical values are from MckinnonHaug-Michelis
(1999); The results reported are based on the assumption of constant and a liner trend with optimal lag length 1.

The empirical findings from Table 7 shows that pension funds have no significant impact on
investment level and economic growth in South African economy. This finding confirms the
Bayesian Linear Regression results.

Table 7. FMOLS results

Variable GDP as a Dependent Variable Investment as a dependent variable

Coefficient |  Std. t-Statisti | Prob. Coefficient | Std. | t- Statisti | Prob.
Error c Error c

Pen-Fun 0.0118 0.0336 0.3509 | 0.7262 0.0655 0.0350 1.8717 | 0.6638

Inv 0.9427 0.0345 27.345 0.0000 - - -

Gdp - - - 1.0016 0.0383 26.129 0.000

constant 2.4432 0.2161 11.307 0.0000 -2.3176 0.2909 -7.9654 | 0.000

R squared 0.9880 0.9876

5. Conclusion

The study investigates the impact of accumulated pension funds on the investment level and
economic growth in South Africa using the MCMC (Markov Chain Monte Carlo) algorithm to obtain
regression model parameters. Quarterly data on Gross Domestic Product, total official pension
funds and gross fixed capital formation (as a proxy for total investment level) from 1990(1) to
2019(3) were sourced from South African Reserve Bank (SARB). The empirical findings from
Bayesian Linear Regression model show that mean effects of pension funds on economic growth
and investment level in South African economy are near zero. The empirical conclusion is affirmed
by FMOLS results which shows that accumulated pension funds have no significant impact on the
overall investment level and economic growth in South African economy. This empirical submis-
sion substantiates growing concerns among the policy makers that growing accumulated pension
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funds in the African continent has not impacted the quality of life of people in the continent
positively and favourably.

5.1. Recommendation

From the foregoing, this study recommends that both policy makers and pension regulators have
to come up with workable means by which pension funds can be invested to significantly benefit
the economy and at same time ensuring the safety of the invested funds so as not to jeopardize
the interest of pension fund owners. Government must come up with sincere and transparent
national policy that would allow the utilization of the huge pension fund in growing the real sector,
as a means of diversifying the economy. Also, therae must be a collective national attitude that
would ensure investment of pension funds into real sectors in order to diversify and strengthen the
economy for the attainment as well as sustainment of inclusive growth. Consequently, this study
recommends that both policy makers and pension regulators have to come up with workable
means by which pension funds can be invested to significantly benefit the economy and at the
same time ensuring the safety of the invested funds so as not to jeopardize the interest of pension

fund owners.
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