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Abstract

This study aims to explore the link between public investment and private investment in South Africa,
using time series data spanning 40 years (1980-2020). Private investment is subdivided into credit to
private sector (CPS) and foreign direct investment (FDI). Several econometric methodologies were
used in the study, including the unit root test, cointegration test, and Error Correction Method (ECM).
The Phillips-Perron (PP) test results point out that all the variables are stationary at levels with the
exception of public investment (PI) which is stationary at first difference. The co-integration test
reveals that the variables have a long-run equilibrium relationship. According to the findings of the
ECM, public investment has a negative relationship with private investment (as measured by credit
to private sector and foreign direct investment). The conclusion implies that in South Africa, public
investment crowds out private investment. Other results revealed that, RGDP crowds in credit to
private sector while crowding out foreign direct investment. Finally, the ECM findings show that
government consumption expenditure crowds out credit to private sector and foreign direct
investment. The residuals are homoskedastic and show no serial correlation, indicating that the model

is adequate, according to the test for adequacy.

Keywords: Credit to Private Sector; Foreign Direct Investment; Government Consumption
Expenditure; Public Investment; Error Correction Model and South Africa.

1. Introduction

The impact of public investment and private investment on economic growth is long been a topic
of debate in macroeconomics and development economics, and it has resurfaced in recent years. The
influence among these two types of investment on economic growth and social environments is widely
recognized (Hussein and Benhin, 2015). Since the dichotomy between public and private investment
has an impact on economic growth, it is critical to comprehend the connections between the two. Private
investment is essential for economic progress; even so, how public policy impacts private investment
is a matter that has yet to be addressed (Erden and Holcombe, 2005). The majority of the public invested
capital is spent on infrastructure (Gbenga et al., 2015). If this is the case, public investment may not only
actively stimulate economic growth but also indirectly boost private investment. Good infrastructure,
according to Xu and Yan (2014), may boost private investment efficiency and lower private sector costs
of production, resulting in a beneficial influence on private investment profitability.

Neoclassical economists, on the other hand, argue that public investment crowds out private
investment. According to Gbenga et al. (2015), this occurs when an increase in government capital
spending is supported by borrowing, triggering interest rates to rise. On the assumption of full
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employment of resources, high interest rates, cause a drop in private investment. Based on the
neoclassical assumption of full employment and market competitiveness in the absence of government
intervention, it results in an increase in costs of borrowing that would be utilized to fund new private
spending projects.

The second standpoint on the impact of government expenditure on private investment is the
Ricardian Equivalence Theorem, which assumes that an increase in the deficit funded by fiscal
expenditure will be matched by a future tax increase, leaving interest rates and private investment
spending unchanged. To put it differently, a rise in budget deficits is likely to be followed by a tax hike
in the future or now (Kustepeli, 2005). As a result, there is neither crowding out nor crowding in impact
of fiscal expenditure since private investment and government spending are understood to function
independently. If the government imposes additional taxes in the future, people and the private sector
will have less disposable income, which would have a negative impact on private sector investment
spending.

Uncertainty is another important issue that is affecting private investment. According to existing
literature, rational investors often seek to trade off the benefits of greater knowledge received by
postponing planned investment projects with the benefits from early commitment to invest in the
economy during periods of macroeconomic uncertainty (Erden and Holcombe, 2005). The authors
further argued that this behavior stems from the belief that the additional knowledge received during
the waiting time might be crucial in making a major optimum investment decision. Furthermore,
several research have looked at the influence of uncertainty on investment decisions in depth (see,
among others, Dixit and Pindyck 1994; Abel and Eberly 1995). On the other side, Abel (1983) empirically
shown that when uncertainty rises, the predicted value of marginal revenue capital goods rises,
resulting in more investment. This critical examination is based on the idea that investors can expand
or decrease their work force at any time while their capital stays the same. As a result, uncertainty may
have a significant impact on both the long-run and short-run patterns of investment decisions, and it
should be considered in an empirical study of the impact of public investment on private investment.

Investment is essential for economic development since it boosts productivity, employment, and
technological advancement (Hussein and Benhin, 2015). However, based on the above debate, it is still
unclear whether public investment, like private investment, has a positive or negative impact on
economic growth. Furthermore, there is an increasing body of empirical evidence supporting of a
public-led economic growth process (see, among others, Aschauer, 1989b; Belloc and Vertova, 2004).
Tatom (1991), Holtz-Eakin (1994), and Evans and Karras (1994) concluded, that public investment had
a little effect on productivity. However, there are studies that attribute economic growth to private
investment (Khan and Reinhart, 1990; Ghura, 1997, Hague, 2013, among others). These studies
discovered that, while public investment helps emerging nations' economies to function better, private
investment has a greater impact on economic growth. According to Chete and Akpokodje (1997),
governments have attempted to influence the amount of investment in emerging economies because of
the critical role of private investment in development renewal. When private sector investment is low,
the authors believe that the government should intervene with strong monetary and fiscal measures to
boost it.

The question of whether public investment and private investment are substitutes or supplements
is a contentious issue in macroeconomic theory and policy. According to Wang (2005), public
investment spending can enable new private capital accumulation and thereby stimulate economic

growth by influencing private sector economic activity. Makuyana and Odhiambo (2016) suggest that
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public investment in infrastructure projects such as education, electricity production and transmission,
motorways, roads, as well as water supply and sewerage systems typically boosts private capital's
marginal productivity. The availability of these basic infrastructures lowers the cost of doing business
in the private sector. This arrangement generates a favorable climate for additional private-sector
investment and production growth. Aschauer (1989a), on the other hand, emphasized that the precise
impact of government spending on private investment is dependent on the form of government
spending considered. For a group of African nations, Oshikoya (1994) provided evidence that public
infrastructure (represented by expected public investment) has a positive influence on private
investment, but non-infrastructure investment (the unexpected component) has a negative impact. A
research headed by Ekpo (1996) found that capital spending on transportation and communication,
agriculture, health, and education drew in private investment, whereas construction and industrial
drove out private investment.

The influence of government spending on private investment has become a significant subject in
policy discussions in South Africa since 1994, when the government began to adopt an expansionary
fiscal policy. Government has a significant role in growing economies like South Africa, both in terms
of scope and importance for faster economic progress.

The Keynesian perspective promotes government intervention in the economy. According to
Gbenga et al., (2015), more government spending boosts domestic economic activity, drawing in private
sector investment expenditures. According to the Keynesian viewpoint, it is unusual for an economy
to stay at full employment all of the time, therefore investment responsiveness to interest rates would
be minimal. In such situation, expansionary fiscal policy, i.e., a rise in government spending, will result
in minor or no interest rate hikes, hence increasing the economy's production and income. Public
investment in infrastructure projects such as education, energy, airports, motorways, roads, water
supply, and sewage systems frequently boosts private capital's marginal productivity. According to
Fedderke et al., (2006), there is significantly greater empirical evidence that infrastructure investment
may contribute to increased productivity in South Africa. The cost of private sector investment is
reduced owing to the accessibility of these fundamental infrastructures. Infrastructure, according to
Heymans and Thome-Erasmus (1998), contributes to growth by dipping production and consumption
costs, therefore enhancing service delivery and development results. The South African government
has enhanced its partnership with private-sector investors in order to expedite the execution of
structural reforms outlined in the National Development Plan (NDP) (Budget Review, 2016). These
policy reforms will stimulate more private investment spending and make conducting business in
South Africa easier. Furthermore, this collection of policy documents and efforts has highlighted
infrastructure investment as a key component in firmly establishing South Africa's high-growth
trajectory (Mbanda and Chitiga, 2013). Human capital, productive capacity, and infrastructure are also
highlighted in the NDP as requirements for a more equal and inclusive South Africa (NPC, 2012).

According to a World Bank (2017) report, private investment has shifted to less productive
industries in recent years, resulting in negative total factor productivity growth in South Africa. Since
2012, capital has flowed to sectors with declining capital productivity, such as mining, electricity,
transportation, and other services, rather than sectors with increasing capital productivity, such as
agriculture, manufacturing, construction, trade, and finance, according to the report, lowering average
capital productivity. Kollamparambil and Nicolaou (2011) examined the nature and relationship
between public expenditure and private investment in South Africa using quarterly data from 1960 to

2005. They discovered that, while public investment does not crowd in or crowd out private investment,
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it does have an indirect impact on private investment through the accelerator effect. The intriguing
question is whether or not this study will provide comparable outcomes.

To my knowledge, there is a lack of empirical research on the link between public investment
spending and private sector investment in South Africa. The study splits private investment into two
categories: foreign direct investment and private domestic investment. The question of particular
relevance is whether there is a significant relationship in South Africa between public investment and
private investment. As a result, the primary objective of this study is to discover the possible link
between public investment and private investment spending. We should expect a positive link between
public investment spending and private investment behavior in theory. This is because an increase in
public investment spending is expected to boost economic growth by increasing the pace of economic
activity. Public investment spending, according to Keynesian economists, is a beneficial instrument for
the government to use in addressing the problem of growth in an economy due to market failures.
According to Keynesian economists, the private sector is inclined to make poor decisions at times and,
as a result, invest in inefficient initiatives that result in inefficient outcomes. To stabilize productivity
throughout business cycles, appropriate economic policy responses such as monetary policy measures
by the central bank and fiscal policy by the government can be used.

The paper is structured as follows after the introduction in Section 1: The literature review is
presented in Section 2, and the data, model specification, and technique are discussed in Section 3.

Section 4 presents and examines the empirical findings, and Section 5 brings the research to a close.

2. Literature Review.

2.1. Empirical Literature.

The influence of public investment on private investment behavior is still a contentious topic. The
research on the influence of public and private investment on economic growth assumes a crowding-
in and crowding-out relationship between public and private investment. The number of empirical
studies on the crowding impact of public investment on private investment is both enormous and
insufficient. Toshiya, (2010), who empirically researched the impacts of public investment on private
investment using Japanese empirical data. The author confirmed the crowding-in impact of public
investment on private investment by estimating the error correction model. Similarly, Narayan (2004)
used the ECM to investigate the impact of public investment on private investment in Fiji. He split the
sample into two groups, revealing cointegration between government and private investment between
1950 and 1975 and no cointegration between 1976 and 2001. For the first period, there was crowding-in
of private investment by government investment, whereas for the second era, there was a statistically
weak association. Wang (2005) conducted a research for Canada from 1961 to 2000 to determine the
long-run impacts of government expenditure on gross private investment. The government spent
money on education, health, capital, and infrastructure, as well as debt service expenses. He discovered
that government spending on education and health had crowding-in effects on private investment,
whereas government spending on capital, infrastructure, and debt charges had crowding-out effects.
Furceri and Sousa (2009) investigated the influence of government expenditure on the private sector,
determining whether crowding out or crowding in impacts existed. They show that government
expenditure has significant crowding out effects, negatively affecting both private consumption and
private investment, using panel data from 1960 to 2007. Similarly, Nazmi and Ramirez (1997) examine
the influence of public and private investment spending in Mexico on economic growth. Public
investment spending has a considerable and favorable impact on production growth. The impact of
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public investment on economic growth was statistically comparable to that of private capital
investment. Public investment contributed to production growth at the expense of private investment,
showing a considerable crowding out impact. For a sample of twenty-five developing nations in Africa,
Asia, and Latin America from 1970 to 2000, Atukeren (2004) employed granger causality approach to
better understand the link between public and private investment. His findings suggest that public
investment attracts private investment.

However, there is a growing amount of empirical findings in favor of a government-led economic
growth process. Mittnik and Newman (2001) used a VAR framework to assess the dynamic influence
of public investment on economic growth in six industrialized economies, including the United States.
They came to the conclusion that public investment is critical to economic growth.

Then there is the belief that public and private investments are unrelated to one another, and so
their contributions to economic growth are distinct and complementary. In a wide group of developing
nations, Khan and Reinhart (1990) examine the significance of public and private investment in driving
economic growth. The findings of the study reveal that private and public investments have distinct
effects on economic growth, with private investments having a much broader and direct impact than
public investments. Changes in the efficacy of public and private investments were also observed.

There is a growing amount of empirical findings in favor of a public-private investment-led
economic growth process. Aubyn and Afonso (2008) used the VAR framework to examine the
macroeconomic returns of public and private investment in a sample of European nations, as well as
Japan, Canada, and the United States. Their empirical findings revealed that, while both public and
private investment boost production in the nations studied, the complementary impact of public
investment on private investment differed by country. Hussein and Benhin (2015) looked at the impact
of public and private investment on Iraqi economic growth from 1970 to 2010. The time series data was
applied to cointegration and error correction methods. The empirical findings demonstrate that, in the
long run, private investment, public investment, labor force and oil revenue growth have a positive
and statistically significant impact on real GDP.

Mixed outcomes are supported by a large body of empirical studies. In the instance of small open
economies, Sineviien (2015) looked at the link between government spending and private investment.
Using data from Bulgaria, Estonia, Latvia, Lithuania, and Slovenia from 1996 to 2012, cross-correlations
and Granger causality tests were performed. The findings show that, with the exception of Bulgaria,
the impact of increased government spending on private investment is very weak, and that the negative
impact of increased government spending on private investment dominates; however, the impact of
increased private investment on government expenditure is very different in the countries studied.

The studies above shown that the link between private and public investment varies by country.
Overall, the majority of research concluded that public and private investment had a crowding-in and
crowding-out connection, with just a few studies finding no clear evidence to support these hypotheses.
However, there is a growing amount of empirical evidence supporting either a public investment-led
or a private investment-led economic growth process. There is also a belief that public and private
investments are unrelated to one another. On the other hand, some argue that public investment should
be used in conjunction with private investment. On the basis of these mixed findings, it is inappropriate
to draw any conclusions about the possible link between public and private investment in South Africa.

In the majority of studies, the error correction model (ECM), co-integration, and the VAR model

are used as statistical methods. Other statistical approaches, such as granger causality, were also used
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in several research. Finally, it is noted that the majority of the articles cover a higher number of nations,

with the majority of them focused on developing countries and only a handful on developed countries.
2.2. Limitations of Previous Studies.

There is no dispute that empirical research in the fields of public and private investment in South
Africa is limited. The majority of the research focused on the impact of government spending on
economic growth, which may overlook the mechanism by which public investment spending might
influence private investment (crowd in or crowd out). They only looked at the relationship between
government expenditure and economic growth.

As a result, this study made a significant contribution by recognizing that public investment
expenditure can influence private investment through a variety of channels, some of which are
crowding in effects, while others are crowding out effects and/or complementary effects between public
and private investment. In this study, private investment is subdivided into two categories: foreign
direct investment and private domestic investment. This enables empirical research on the link between
public investment and foreign direct investment, as well as the relationship between public investment
and domestic private investment in South Africa. To the best of my knowledge, there is no empirical
research in South Africa that breaks down private investment into domestic and foreign direct

investment and uses private investment as a dependent variable.
3. Methodology.

3.1. Data Measurement and Source.

The South African Reserve Bank (SARB) statistical bulletin was used to extract annual time series
data covering the period 1980-2020 to investigate the link between public investment and private
investment in South Africa.

Table 1. Definition of the Variables in the Model and Data Source.

Variables Variables description Calculations Source
name

CPS Private Investment Total credit to the private sector SARB

FDI Private Investment Total foreign direct investment SARB

PI Public Investment Total gross fixed capital formation SARB

RGDP Real GDP per capita Total Real GDP per capita SARB

GCE Government expenditure Total government consumption expenditure SARB

Credit to private sector (CPS) and foreign direct investment (FDI) are two indicators of private
investment. Gross fixed capital formation (public corporations) is used to measure public investment,
whereas Real GDP per capita (RGDP) is used to measure economic growth, and government

consumption expenditure (GCE) is also included. All variables are converted to logarithms form.

3.2. Model Specification.

The study hypothesized that in South Africa, public investment crowds out private investment.
The dependent variable in the model is private investment, whereas the independent variables are
public investment, real GDP per capita, and government consumption expenditure. This study used a

simple model to examine the link between variables:
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PRV:i= f (PL, RGDP, GCEy) 1)

In equation (1), the symbols i stand for credit to private sector and foreign direct investment, while
the subscript "t" stands for current time. When we linearize equation (1), we get:

InPRV:i= a0 + a1 InPle + a2 INRGDPt + a3 InGCEe + pt (2)

a, is intercept, al to as are the slopes of the independent variable coefficients to be computed, and
t is the error term at time t. The long run regression equation (equation 2) is used to determine the long
run connection between the variables. The relevant error correction equation is derived as follows to

estimate the short-run connection among variables in equation (2):

AlnPRV:i= a0 + auA InPle1 + 0eAlnRGDPe1 + asA InGCEe + PECMea + € (3)

A = change; 1 = estimate of ECM; £ = white noise residual; t-1 = variable lagged by one period; ECM1

is the error correction term of the short run equation.

3.3. Method of Analysis.

The unit root test, co-integration test, and Error-Correction Methodology (ECM) techniques were
used to investigate the link between public and private investment.

The Phillips-Perron (PP) unit root test is examined using a conventional technique in this work.
According to Brooks (2008), this test is crucial since it reveals the data's structural breakdowns, trends,
and stationarity. Since variables in time series analysis are in log form, they must be checked for
stationarity before running the cointegration test. As a result, before employing this test, we use unit
root test to identify the order of integration of all variables by testing for the null hypothesis Ho: =0
(i.e. has a unit root), and the alternative hypothesis is Hi: 3<0. To prevent erroneous results, all variables
should be integrated at first order difference I(1). If the variables are non-stationary, 'spurious
regression' can occur, causing the predicted coefficients to be biased. Confidence intervals and
hypothesis tests will be unreliable as a result of this. By minimizing the Schwarz Information Criteria
(SIC), the optimal lag length of the lagged differences of the tested variables is established. The unit
root test was used to test for stationarity in all variables. When a non-stationary time series is
discovered, unit root tests are employed to assess if the first or second differences of the variables are
stationary.

The Dickey-Fuller test has a disadvantage over the Phillips-Perron test in that it does not account
for potential autocorrelation in the error process, & Since the OLS estimates of coefficients are
inefficient and t-ratios are skewed if &t is auto-correlated, the Phillips-Perron test provides a more
thorough model of unit root for non-stationarity. The Phillips-Perron technique prevents adding lagged
difference terms by using non-parametric statistical methods to account for serial correlation in the
error terms.

After establishing data stationarity, the Johansen (1988) co-integration technique is used to
perform a co-integration test to see whether the equilibrium relationship exists. According to Gujarati
and Porter (2009), cointegration is based on the assumption that when two or more non-stationary
variables with a long-run relationship are regressed on each other, they will produce stationary
outcomes for a linear combination of variables. We accept the alternative hypothesis and infer that

cointegration occurs since the null hypothesis is rejected.
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The error correction model estimated using victor error correction model (VECM) is used to test
the short run equilibrium connection. This study's VECM analysis is based on equation (3). ECM¢1is a
one-period lagged error correction term that contains residuals from the calculated cointegration model
of equation. The ECM denotes the speed with which the cointegration model corrects its preceding
period's disequilibrium or restores the long run equilibrium association.

Any short-run movement between the dependent and explanatory variables will converge back to
the long-run association if the ECM1 coefficient is negative and significant. In equation (3), the symbol
A denotes the first-differenced form of the variables in the model.

Diagnostic tests are used to confirm the model's goodness of fit. Diagnostic tests test for serial

correlation and heteroscedasticity in the model.

4. Results and Discussion.

4.1. The Unit Root Test.

The presence of unit roots and the order of integration in all the variables were determined using

Phillips-Perron (PP) unit root test, first in levels, first difference, and potential second difference.

Table 2. Unit Root Results.

Variables PP Test Critical Status Remark
Value
InRGDP 9.041164 -3.626784* I(0)  Stationary
InCPS 5.026785 -3.626784* I(0)  Stationary
InFDI 6.416575 -3.626784* I(0)  Stationary
InGCE 10.48192 -3.626784* I(0)  Stationary
InPI1 -3.913862 -3.632900* I(1)  Stationary

Note. (¥), indicate significant at 1%. All the variables are log linearized. Source: Authors’ computation

The PP unit root test discovered that [#PI is non-stationary (has unit roots) at levels, so the null
hypothesis of unit root for the variables cannot be rejected at levels; however, with the exception of
InRGDP, InCPS, InFDI, and InGCE, which are stationary at levels, we reject the null hypothesis since
the critical values are less than the PP test statistics at the 1% level of significance. As a result, we

conclude that all of the gathered time series are stationary.

4.2. Cointegration Estimate.

After determining the order of integration, we looked for cointegration between the dependent
(private investment as measured by credit to the private sector and foreign direct investment) and
independent variables to see if a long-run link existed.

The co-integration findings for model I and model II (that is, credit to the private sector and foreign

direct investment) are shown in tables 3 and 4, respectively.
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Table 3. Model I. Johansen Cointegration Test Results.

Hypothesized Trace 0.05 Max- 0.05
YP Eigenvalue . Critical Prob.** Eigen Critical Prob.**
No. of CE(s) Statistic .
Value Statistic Value
None* 0.613517 61.43924 47.85613 0.0016 26.42406 27.58434 0.0083
At most 1 0.436317 28.165707 29.79707 0.0762 14.42070 21.13162 0.0700
At most 2 0.181781 8.101626 15.49471 0.4546 11.22050 14.26460 0.4866
At most 3 0.030378 1.079726 3.841466 0.2988 1.626066 3.841466 0.2988

Trace and Max tests indicate 1 cointegrating eqn(s) at the 0.05 level; *denotes rejections of the hypothesis
at the 0.05 level. Source: Authors’ computation

Table 4. Model II. Johansen Cointegration Test Results.

Hypothesized . Trace 005 Prob.** Max— 005

Eigenvalue L. Critical Eigen Critical Prob.**
No. of CE(s) Statistic .

Value Statistic Value
None* 0.700079 77.70981 47.85613 0.0000 42.14823 27.58434 0.0004
At most 1* 0.483396 35.56158 29.79707 0.0097 23.11675 21.13162 0.0259
At most 2 0.203274 12.44483 15.49471 0.1368 7.953562 14.26460 0.3834
At most 3* 0.120430 4.491271 3.841466 0.0341 4.491272 3.841466 0.0341

Trace and Max tests indicate 2 cointegrating eqn(s) at the 0.05 level; *denotes rejections of the hypothesis
at the 0.05 level. Source: Authors’ computation.

The findings of Johansen cointegration based on the Trace Statistics and Maximum Eigenvalue
Statistics to identify the order of integration are shown in Tables 3 and 4. The cointegrated time series
variables are shown to have a long run equilibrium relationship; at the 5% critical value, the Trace
Statistics and Maximum Eigenvalue Statistics reveal one cointegrating vector in model I, and two
cointegrating vectors in model II. As a result, the null hypothesis that none of the variables are

cointegrated is rejected by both trace and Max. Eigenvalue.

4.2.1 A comparison Co-Integration Estimate between public investment and private investment.

The co-integration estimates for the two models (that is, credit to the private sector and foreign
direct investment) revealed that the variables in Model I and Model II had long run co-integration
relationships. Trace and Maximum Eigenvalue have one co-integrating in Model I, whereas Trace and

Maximum Eigenvalue have two co-integrating in Model II.

4.3. Long-Run Estimate between public investment spending and private investment.

The normalized coefficients present the estimates of the two models (that is, credit to private sector
and FDI) reported above, showed the existence of long run co-integration links among the variables
using the normalized Johansen co-integrating equation that is based on the lowest log likelihood. Each

model's long-run co-integrating equation is shown below.

Table 5. Model I: Long Run Co-integration Equation on Credit to Private Sector.

CPS PI RGDP GCE
1.000000 16.09867 3885129  -27.70021
(11.0233)  (110.791)  (9.60747)

Source: Authors’ computation.
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In the long run, the long run equation on credit to private sector as a measure of private investment
revealed a positive relationship between public investment and credit to the private sector, as well as
between RGDP and credit to private sector, while a negative relationship exists between GCE and credit
to private sector. The aforementioned finding implies that public investment and RGDP crowd in
private investment (a 1% rise in public investment and RGDP would boost private investment by 11.02
percent and 110.79 percent, respectively), but GCE crowds out credit to private sector. In the long run,

a 1% rise in GCE would reduce credit to the private sector by 9.61 percent.

Table 6. Model II: Long Run Co-integration Equation on Foreign Direct Investment.

FDI PI RGDP GCE
1.000000 19.01021  296.7571  -73.17813
(23.4999)  (302.546)  (29.6815)

Source: Authors” computation

Similarly, the long run equation on FDI as a measure of private investment revealed that public
investment and RGDP had positive relationships with FDI, but government consumption expenditure
(GCE) had a negative association. This simply means that public investment (PI) and RGDP attract

(crowd in) FDI, whereas government consumption expenditure repels (crowds out) it.

4.3.1. A Comparison Analysis of a Long Run Estimate: Model I and Model II Results.

In Model I, the long run equation on CPS as a measure of private investment revealed that public
investment and credit to private sector (private investment) had a positive relationship. Similarly, the
long term equation for FDI as a measure of private investment in Model II revealed that public
investment had a positive relationship with foreign direct investment (private investment). In both
scenarios, this means that public investment crowds in private investment. In Model I, the long run
estimate showed a positive relationship between private investment and RGDP. Similarly, Model I
revealed a favorable link between RGDP and FDI. In both models, this means that RGDP crowds in
private investment. There was a negative association between government consumption expenditure,
credit to private sector, and FDI, among other findings. In other words, government consumption
expenditure crowds out private investment.

This study used the short run error correction model of equation (3) to analyze the short run link

between public investment and private investment in South Africa, in addition to the long run estimate.
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4.4. Short Run Estimate.

After confirming the presence of long cointegration linkages using the Johansen Maximum
Likelihood technique, Error Correction Models were formulated and estimated.

Table 7. Model I: Short run regression estimate on Credit to Private Sector.

Coefficient Std. Error t-Statistic Pro.

ECM(-1) 0.012500 0.011591 1.078407 0.2897

ACPS(-1) 0.263919 0.232197 1.136615 0.2650

API(-1) -2.116452 1.275326 -1.659538 0.1078

ARGDP(-1) 36.28329 21.28660 -1.704513 0.0990

AGCE(-1) -1.721813 1.512055 -1.138724 0.2641

C 38077.67 47533.86 0.801064 0.4296
R-squared 0.690790 Mean dependent var 91832.74
Adjusted R-squared 0.637478 S.D. dependent var 93284.11
S.E. of regression 56166.17 Akaike info criterion 24.86482
Sum squared resid 9.15E+10 Schwarz criterion 25.95686
Log likelihood -429.1344 Hannan-Quinn criter. 24.95686
F-statistic 12.95749 Durbin-Watson stat 1.801932

Pro(F-statistic) 0.000001

Source: Authors’ computation

The ECM (-1) coefficient of the cointegrated model with CPS as the dependent variable while PI,
RGDP and GCE are short run coefficients. The findings demonstrate that the coefficient of the
cointegrating connection in the ECM (-1) equation is positive and insignificant, indicating that there is
no adjustment to the equilibrium; there is no long-run casualty from the three independent variables
PI, RGDP, and GCE. We further discovered that the model's Durbin-Watson value was 1.801932,
indicating that there is no autocorrelation in the model.

The short run ECM equation on credit to private sector as a measure of private investment revealed
a negative (-2.116452) and insignificant relationship between PI and CPS. As a result, an increase in PI
will result in a decrease in CPS. The given result implies that public investment crowds out private
investment by -2.116452.

Following the above, RGDP had a positive (36.28329) but insignificant connection with credit to
private sector. As a result, an increase in RGDP would boost the value of credit to private sector (CPS).
This demonstrates that during the study period, South Africa's RGDP crowds in private investment.

GCE and credit to private sector have a negative relationship. As a result of a unit increase in GCE,
private investment (credit to private sector) falls by 1.721813 unit. Simply put, GCE crowds out private

investment.
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Table 8. Model II: Short run regression estimate on Foreign Direct Investment.

Coefficient Std. Error t-Statistic Pro.

ECM(-1) -0.018770 0.007713 -2.433423 0.0214

AFDI(-1) -0.439905 0.271657 -1.619340 0.1162

API(-1) -4.455268 2.207732 -2.018029 0.0529

ARGDP(-1) -16.68557 25.55904 -0.652824 0.1569

AGCE(-1) -0.132076 2.782799 -.0047461 0.9625

C 144719.3 85845.39 1.685814 0.1026
R-squared 0.685122 Mean dependent var 68505.23
Adjusted R-squared 0.583936 S.D. dependent var 147360.8
S.E. of regression 95052.20 Akaike info criterion 25.91704
Sum squared resid 2.62E+11 Schwarz criterion 26.18368
Log likelihood -447.5483 Hannan-Quinn criter. 26.00909
F-statistic 10.54363 Durbin-Watson stat 1.618576

Pro(F-statistic) 0.000008

Source: Authors’ computation

The ECM(-1) coefficient of -0.018770 is statistically significant since it has a negative sign. This
reveals that a short-run departure from -0.018770 can be restored quickly. This result reveals that in the
short run, the long-run in FDI is swiftly adjusted to equilibrium. We furthermore discovered that the
model's Durbin-Watson value was 1.618576, indicating that there is no autocorrelation in the model.

In the short run ECM equation, public investment (PI) had a negative (-4.455268) and insignificant
impact on FDI as a measure of private investment. As a result, a rise in public investment will result in
a drop in FDI. The following finding implies that public investment crowds out private investment (one
percent increase in public investment would reduce FDI by 4.455268).

Similarly, the ECM equation reveals that RGDP in South Africa has a negative (-16.68557) but non-
significant association with foreign direct investment. As a result of a unit rise in RGDP, foreign direct
investment falls by -16.68557 units. The above finding implies that during the study period, RGDP
crowds out private investment in South Africa.

Following this, GCE had a small but insignificant negative (-0.132076) relationship with FDI. As a
result, increasing GCE reduces the value of FDI. This simply means that government consumption

expenditure crowds out private investment (FDI) by 0.132076.

4.4.1. A Comparison Analysis of a Short Run Estimate: Model I and Model 1I Results.

A comparison of Model I and Model II's ECM(-1) equations revealed inconsistent results. Since
ECM(-1) in Model I is positive (0.012500) but not significant, there is no adjustment to the equilibrium.
Model II, on the other hand, has a significant ECM(-1) coefficient with the appropriate negative sign.
Its coefficient of -0.018770 indicates that current FDI values respond quickly to changes in PI, RGDP,
and GCE.

In both Model I and Model II, the linkage between public and private investment is comparable.
According to the findings of the ECM, public investment has a negative association with private
investment (as measured by credit to private and foreign direct investment). The findings suggest that
in South Africa, public investment is crowding out private investment. These findings support the
neoclassical economists' notion that public investment crowds out private investment. According to

Erden and Holcombe (2005), if the public and private sectors race for the same resources in the
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economy, the costs of financing private investment grow while the accessibility of credit to the private
sector drops, could potential crowd out private sector investment.

In Model I and Model 1II, the link between RGDP and private investment (as measured by credit
to private and FDI) presented diverse findings. In model I, the ECM equation indicates a positive but
insignificant link between RGDP and credit to private sector. This implies that credit to private sector
has a positive impact on economic growth. RGDP, on the other hand, has a negative but not significant
relationship with FDI in Model II, according to the ECM equation. FDI, in other words, has a
detrimental impact on economic growth. The implication is that in Model I, RGDP crowds in credit to
private sector, but in Model II, RGDP crowds out FDL

In both Model I and Model II, the link between GCE and private investment is constant. GCE has
a negative and insignificant association with credit to the private sector and foreign direct investment,
according to the ECM equation. Simply put, government consumption expenditure crowds out private

investment (credit to private sector and FDI).

4.5. Wald Test.

The Wald test was used to determine the statistical significance of the variables, with the goal of
determining if there is any short-run causation between public investment, RGDP, government
consumption expenditure, and private investment (as measured by credit to private sector and foreign

direct investment).

Table 9. Model I Wald Test Results.

(a) Short-term impact of PI on CPS

Test Statistic Value df Probability
F-statistic 2.754066 (1,29) 0.1078
Chi-square 2.754066 1 0.0970

Null Hypothesis: C(3)=0
Null hypothesis Summary
Normalized Restriction (=0) Value Std. Err.
C@3) -2.116452 1.275326

Restrictions are linear in coefficients.

(b) Short-term impact of RGDP on CPS

Test Statistic Value df Probability
F-statistic 2.905365 (1,29) 0.0990
Chi-square 2.905365 1 0.0883

Null Hypothesis: C(4)=0
Null hypothesis Summary
Normalized Restriction (=0) Value Std. Err.
C4) 36.28329 21.28660

Restrictions are linear in coefficients.

(c) Short-term impact of GCE on CPS

Test Statistic Value Df Probability
F-statistic 1.296693 (1,29) 0.2641
Chi-square 1.296693 1 0.2548

Null Hypothesis: C(5)=0
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Null hypothesis Summary
Normalized Restriction (=0) Value Std. Err.
C(5) -1.721813 1.512055

Restrictions are linear in coefficients.

Table 9 (a) shows the findings of the Wald Test, which was used to see if [nPl had any short-term
effects on [nCPS. The results showed that [nPI had no impact on the InCPS in the short run. Table 9(b)
shows the findings of the Wald Test, which was used to see if [nRGDP had any short-run effects on
InCPS. The findings reveal that there is no short-run causation between [nRGDP and [nCPS. Similarly,
no short-run causality to CPS was seen in table 9 (c) [nGCE. This indicates that InPI, [nRGDP, and GCE

have no influence on [1#CPS in the short term.

Table 10. Model II Wald Test Results.

(a) Short-term impact of PI on FDI

Test Statistic Value Df Probability
F-statistic 4.072442 (1,29) 0.0439
Chi-square 4.072442 1 0.0426

Null Hypothesis: C(3)=0
Null hypothesis Summary
Normalized Restriction (=0) Value Std. Err.
C(3) -4.455268 2.207732

Restrictions are linear in coefficients.

(b) Short-term impact of RGDP on FDI

Test Statistic Value Df Probability
F-statistic 0.426180 (1,29) 0.5190
Chi-square 0.426180 1 0.5139

Null Hypothesis: C(4)=0
Null hypothesis Summary
Normalized Restriction (=0) Value Std. Err.
C4) -16.68557 25.55904

Restrictions are linear in coefficients.

(c) Short-term impact of GCE on FDI

Test Statistic Value Df Probability
F-statistic 0.002253 (1, 29) 0.9625
Chi-square 0.002253 1 0.9621

Null Hypothesis: C(5)=0
Null hypothesis Summary
Normalized Restriction (=0) Value Std. Err.
C(5) -0.132076 2.782799

Restrictions are linear in coefficients.

The Wald test demonstrated that [nPI has a short run casualty impact on the [nFDI, as shown in
Table 10 (a). This suggests that an increase in [nPI has a favorable influence on InFDI in the short run.
Table 10(b) shows the results of the Wald test, which was used to see if ["RGDP had any short-run
effects on InFDL. The findings reveal that there is no short-run causation between [#nRGDP and [nFDL
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Table 10 (c) InGCE, on the other hand, indicated that [#FDI had no short-run causality. This means that
in the short run, [InRGDP and [nGCE have no significant impact on InFDL

4.5.1. A Comparison Analysis of a Wald Test: Model I and Model II Results.

The Wald test was used to see if [nPI had any short-run effects on InCPS. In model I, the results
demonstrated that [nPI had no short-run casualty effect on the InNCPS. The Wald test, on the other hand,
demonstrated that the [nPI has a short-run casualty impact on the [nFDI in Model II. This suggests that
an increase in [nPI has a favorable influence on InFDI in the short run. Other findings reveal that there
is no short-run causation between [nRGDP, InCPS, and InFDI. In both model I and model II, InGCE
indicated that there is no short run causality between [nCPS and [nFDL

4.6. Diagnostic tests.

Heteroskedasticity and autocorrelation over identification tests are used to confirm that the data
used in model estimate is appropriate.

Table 11. CPS Model I: Residual Analysis Results

Tests Values P-values
Breusch-Godfrey Serial LM 0.709448 0.3996
White’s Heteroskedasticity 33.61534 0.0588

Source: Author’s Computation

There is no serial correlation, according to the null hypothesis, and there is serial correlation,
according to the alternative hypothesis. We cannot reject the null hypothesis of no autocorrelation if
the p value is more than 5%. The p value for lag one in the Breusch-Godfrey Serial LM test is greater
than 5% (39.96%), indicating that we cannot reject the null hypothesis and that the model exhibits no
autocorrelation. The p value for heteroscedasticity was determined to be 0.0588, suggesting that the

residuals are not heteroskedastic (Table 11).

Table 12. FDI Model II: Residual Analysis Results

Tests Values P-values
Breusch-Godfrey Serial LM 2.859041 0.909
White’s Heteroskedasticity 34.27696 0.0543

Source: Author’s Computation.

Table 12 displays the outcome of the Breusch-Godfrey LM test, which reveals that the p value for
lag one is greater than 5% (90.9%), indicating that the null hypothesis cannot be rejected, implying that
there is no serial correlation within the model. The p value for heteroscedasticity was determined to be

0.0543, suggesting that the residuals are not heteroskedastic (Table 12).

5. Conclusion.

The main objective of the study was to examine at the link between public and private investment
in South Africa over the period of 40 years (1980-2020). Despite the fact that econometric methodologies
differ, various authors have sought to determine if public investment does really crowds in or crowds
out private investment. This relationship, on the other hand, has prompted debate among researchers

and across ideologies. The balance between public and private investment has yet to be established.
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However, this article suggests that in South Africa throughout the studied time, public investment
crowded out private investment.

The Phillips-Perron (PP) unit root test was used to determine stationarity. Apart from public
investment (PI), which is stationary at first difference, the PP test findings show that other variables are
stationary at levels. The co-integration test reveals that there is a long-run equilibrium relationship
between variables, implying that cointegration occurs.

In the long run, the long run co-integration equation on credit to private sector as a measure of
private investment revealed a positive link between public investment and private investment, as well
as between RGDP and private investment, while there is a negative relationship between government
consumption expenditure and private investment.

Similarly, the long run equation revealed that public investment and RGDP had positive
relationships with foreign direct investment, whereas government consumption expenditure has a
negative association with foreign direct investment.

Furthermore, the short run estimate of the ECM(-1) coefficient is positive but not significant, so
there is no adjustment to the equilibrium in model I. Model II, on the other hand, had a statistically
insignificant and negative short run estimate of the coefficient of error correction term. The error
correction term's negative sign suggests a return to long run equilibrium from short run disequilibrium.

In both model I and model II, the ECM short run estimate revealed that public investment had a
negative relationship with private investment (as measured by credit to private sector and foreign
direct investment). As a result of the findings, public investment in South Africa is crowding out private
investment. The findings support the assumption of neoclassical economists that public investment in
South Africa crowds out private investment. Furceri and Sousa (2009), as well as Nazmi and Ramirez
(1997), found a crowding out impact between public and private investment.

In model ], the short run estimate revealed that RGDP had a positive but insignificant relationship
with credit to private sector. In Model II, on the other hand, RGDP exhibits a negative but non-
significant association with foreign direct investment. This simply means that in Model I, RGDP crowds
in credit to private sector, but in Model II, RGDP crowds out foreign direct investment in South Africa.

In both model I and model II, the short run estimate revealed that government consumption
expenditure (GCE) had a negative link with credit to private sector and foreign direct investment. This
simply means that GCE in South Africa crowds out credit to private sector and FDI.

The residuals are homoskedastic and show no serial correlation, indicating that the model is

adequate, according to the test for adequacy.
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