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Abstract: The issue of income disparity has long plagued South Africa because of the political
environment that existed before the country’s 1994 democratic transition. Based on the widely used
Gini index, which gauges global inequality, the nation routinely has some of the highest rates of
income disparity in the world. Income inequality in South Africa keeps rising even after a number
of frameworks and policies have been put in place, which has a big influence on society. Thus, it is
essential to comprehend the causes of income disparity and put suitable policies in place to remedy it.
The purpose of this study is to look into the relationship between South Africa’s income disparity and
its determinants. Using the Vector Error Correction Model (VECM) approach, this study empirically
examines the effects of government spending on social grants, gross savings, population growth,
and economic growth on income inequality from 1975 to 2017. Data on the Gini index are sourced
from the Standardized World Income Inequality Database (SWIID). Findings reveal a statistically
significant negative correlation between government spending on social grants and income inequality.
Moreover, income inequality demonstrates a negative relationship with both gross savings and
economic growth. However, population growth exhibits a positive correlation with income inequality.
This study highlights the significance of implementing a comprehensive strategy to address income
inequality in South Africa. This strategy should involve augmenting government expenditure on
social grants, cultivating a savings culture within households, and enacting policies that incentivize
job creation, particularly in areas with rapid population growth. In addition to making a substantial
contribution to the body of evidence already available on income disparity, this study offers insightful
information to policymakers working to improve the socioeconomic climate in South Africa.

Keywords: income inequality; government spending on social grants; Gini coefficient; VECM;
South Africa

JEL Classification: C51; D63; H53

1. Introduction

In recent years, there has been a growing global focus on income inequality, particularly
its significant impact on developing countries such as South Africa. This study delves into
the complex dynamics of income inequality within South Africa irrespective of a myriad of
political and socioeconomic challenges confronting it. It examines the intricate relationship
between government spending on social grants and income inequality. Using the Vector
Error Correction Model (VECM), this study provides a detailed analysis of these dynamics.

Ever since the country’s democratic transition in 1994, South Africa has faced growing
anxiety over the problem of increasing wealth disparity. The persistent upward trend in
income inequality highlights the complexity of addressing its underlying causes through
policy and intervention methods, even in the face of widespread implementation of social
spending measures. The political environment that South Africa finds itself in right now
presents challenges to these endeavors. However, the available empirical academic research
indicates conflicting relationships between the amount of money the government spends
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on social grants and income disparity. Additionally, there are still unanswered questions
about the relationships between gross savings, population increase, economic expansion,
and income inequality.

To comprehend income inequality both between and within groups, various inequality
measures come into play such as the Gini coefficient, a widely utilized measure ranging
from zero (indicating perfect equality) to one (indicating perfect inequality). Drawing
from the Standardized World Income Inequality Database (SWIID), this study examines
Gini indices for income inequality, considering both gross and net incomes from 1975
to 2017. The South African government through the National Development Plan (NDP)
aims to reduce income inequality from 0.70 to 0.60 by the year 2030. Despite the various
drafted and implemented policies, South Africa remains the most unequal country globally
(IMF 2020). Severe income inequality has persisted over the last century, indicating the
necessity of comprehensive economic reforms either through policy or legal prescripts.
As Leibbrandt and Shipp (2019) opined, reducing inequality requires targeted policies
that address disparities in earnings and employment prospects and ongoing support to
diminish gender and racial income inequalities.

Irrespective of the political climate and orientation held by those in authority, this
study contends that existing policies and frameworks fall short in the face of growing
income inequality, urging a re-evaluation of the contributing factors to income inequality.
This study focuses on South Africa, a country known for its struggle with income inequality.
It provides valuable insights that can inform national policy and global discourse on income
inequality. This study’s inclusion of data spanning from 1975 to 2017 allows for a com-
prehensive analysis of long-term trends and dynamics, providing a strong foundation for
policy recommendations and future research directions. Considering the aforementioned
background, this study investigated how government socioeconomic spending, particularly
on social grants, affects income inequality. Additionally, the roles of gross savings, popula-
tion growth, and economic growth in shaping income inequality were analyzed. The paper
follows the following layout: Section 2 critically analyzes the literature, encompassing both
the theoretical framework and empirical studies on the relationship between government
spending on social grants and income inequality. This section delves into existing research
to provide a comprehensive understanding of the topic. Section 3 outlines the data and
methodology utilized in the study. Section 4 presents the findings and engages in a detailed
discussion. Finally, Section 5 concludes the study, offering policy recommendations based
on the results of the study.

2. Related Literature

Income inequality, a pressing issue in both developed and developing economies,
is influenced by a variety of factors. This literature review consolidates insights from
seminal works, global- and emerging-market studies, and specific studies focused on
Africa, particularly South Africa, to comprehensively understand how each factor affects
income inequality. These factors are not only crucial in the context of income inequality but
are also connected to important works in economics that offer both theoretical foundations
and empirical evidence for understanding the complex relationships between them and
income inequality.

2.1. Seminal Works

Although exactly what causes income inequality cannot be determined due to the
variety of factors that play a role, in this study some of the crucial factors are identified.
Financial development, economic growth, external trade, and government initiatives can
help mitigate income inequality, whereas inflation worsens it (Kapingura 2017).

A fundamental component of Keynesian economics, government expenditure on so-
cial welfare programs plays a crucial role in managing economic fluctuations and lessening
income inequality (Vo et al. 2019). Such policies can stabilize aggregate demand, achieve
full employment, and mitigate income inequality (Vo et al. 2019). In his influential work
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during the Great Depression, John Maynard Keynes established the framework for Keyne-
sian economics, highlighting the significance of aggregate demand in propelling economic
activity (Jahan et al. 2014). Keynes proposed government intervention through expansion-
ary fiscal policies to address economic fluctuations, attain full employment, stabilize prices,
and diminish income inequality (Jahan et al. 2014; Alamanda 2020).

Fishburn and Willig (1984) extended Dalton’s principle of transfer for income redistri-
bution, demonstrating that socially desirable transfers, coupled with inverse transfers at
higher income levels, yield positive social benefits. They linked these transfer principles to
measures of income inequality and social welfare. Lerman and Yitzhaki (1995) developed
a method to decompose changes in the Gini coefficient into components that narrow the
income gap and reorganize income rankings. When this approach was used to analyze U.S.
taxes and transfers for 1991, it was demonstrated that fiscal policies have the potential to
lessen inequality by reducing income gaps and reordering income rankings.

Apart from government intervention in the form of redistribution of income, savings
can also play a role in income inequality. The relationship between savings and income
inequality is complex. While savings can contribute to wealth inequality, they can also
serve as a safety net and reduce poverty (Vo et al. 2019). Shen and Zhao (2022) found
that the impact of savings on income inequality varies across different subgroups and
economies. Serven and Schmidt-Hebbel (1999) found no evidence that income inequality
affects aggregate saving across countries, whereas a study by Schmidt-Hebbel and Serven
(2000) highlighted the theoretical ambiguity in the relationship between income inequality
and aggregate savings, with empirical results showing no systematic effect. The relative
income hypothesis (RIH) according to Duesenberry (1949) and the permanent income hy-
pothesis (PIH) proposed by Friedman (1957) are two important theories for understanding
consumption patterns, indicating that consumption patterns are influenced by relative
income and expected lifetime income, respectively. In modern societies, social status and
relative income have a major impact on consumption patterns. A study by Bisset and
Tenaw (2020) showed that low-income individuals adjusted their consumption to keep
pace with others, showing strong “proof effects” and “ratchet effects”. A study by Palley
(2010) found that wealthy households save more permanent income than poor households,
suggesting that relative income influences consumption patterns. Stable, long-term income
policies can reduce income inequality by stabilizing consumption patterns (Yun et al. 2023).

Another component that is identified by the literature as playing a role in income
inequality is population growth. High population growth is generally associated with a less
equal income distribution (Ram 1984; Oyekale et al. 2004; Kaasa 2005). Reducing population
growth tends to increase the income share of the poorest segments of the population
(Rodgers 1983; Oyekale et al. 2004). Lower population growth and limited migration may
contribute to increased national and global economic inequality (Peterson 2017).

Although economic growth may seem important for the reduction of income inequal-
ity, the relationship between income inequality and economic growth is more complex.
Simon Kuznets (1955) proposed the Kuznets curve, which shows an inverted U-shaped
relationship between economic development and income inequality. This suggests that
inequality is a temporary phase in the development process. Arthur Lewis’s (1954) dual-
sector model explains economic development through labor transfer from a traditional
to a modern sector, initially increasing inequality but eventually decreasing it as more
workers transition to higher-paying industrial jobs (Sumner 2018). Lewis stressed the
importance of government intervention to facilitate this transition and ensure fair income
distribution (Sumner 2018). Piketty (2014) argues that returns on capital exceed the rate
of economic growth and capital returns are higher than wages. He suggests that income
inequality increases because wages grow more slowly than returns on capital. Piketty’s
work emphasizes the need for progressive taxation and policies to promote equal access
to education and opportunities in order to address income inequality (Sawyer 2015). Mo
(2000) developed a theoretical framework revealing that income inequality negatively
influences GDP growth, particularly through the transfer channel. Empirical studies in-
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dicate that while economic growth can reduce poverty, income inequality can intensify
poverty and exacerbate the impact of growth on poverty (Amponsah et al. 2023). Economic
growth exhibits poverty-reduction properties, but income inequality intensifies poverty
and aggravates the impact of growth on poverty (Adeleye et al. 2020). The impact of
GDP growth on poverty reduction diminishes with higher initial inequality, with a smaller
poverty-reduction response in sub-Saharan Africa (Fosu 2009).

Evidence from empirical studies to determine how these theories apply and how these
factors of income inequality play a role will be discussed further.

2.2. Africa/South African Studies

Leibbrandt et al. (2012) discovered that social transfers, particularly child support
grants and old-age pensions, played a crucial role in decreasing poverty and income in-
equality in South Africa. Woolard et al. (2015) demonstrated that progressive taxes and
pro-poor social spending significantly reduce income inequality in South Africa. The
findings indicate a negative relationship between progressive taxes and pro-poor social
spending. Additionally, Schiel et al. (2014) found that while social grants have helped
alleviate poverty, they have not significantly reduced income inequality in South Africa.
Household composition decomposition techniques revealed that changes have significantly
reduced the direct impact on inequality through changes in household composition. Con-
sequently, the relationship between government expenditures and income inequality is
deemed insignificant. Despite the vital role played by social grants in reducing South
Africa’s persistently high levels of inequality, greater efforts are needed to further reduce
income inequality as it remains relatively high.

The impact of savings on economic growth in South Africa is negative in the long
run but positive in the short run (Van Wyk and Kapingura 2021). The development of the
financial sector, especially when inclusive, can reduce income inequality, making financial
inclusion crucial for benefiting disadvantaged groups (Kapingura 2017). According to Yun
et al. (2023), the government may consider introducing a policy that allows tax deductions
for retirement savings. Additionally, the government can design welfare and social security
programs to provide individuals with a steady income over the long term rather than short-
term cash payments. High population growth in low-income countries, including many
in Africa, may slow economic development and exacerbate income inequality (Peterson
2017). Limited migration and lower population growth could increase economic inequality
both nationally and globally. Studies by Nwosa (2019) and Ullah et al. (2021) support the
positive relationship between population size and income inequality.

The relationship between economic growth and income inequality in African countries,
including South Africa, has been the subject of various studies on the Kuznets curve. The
Kuznets hypothesis, which suggests an inverted U-shape relationship between economic
growth and income inequality, has been challenged in several empirical studies. These
studies rejected the hypothesis because the data used were cross-sectional, meaning that
the countries analyzed were at different stages of development. For example, Wahiba and
Weriemmi (2014), Niyimbanira (2017), Nwosa (2019), Mdingi and Ho (2021), and Chude
and Chude (2022) re-evaluated the relationship between income inequality and economic
growth and found that variations in income distribution are more related to country-specific
characteristics than data comparability issues. In South Africa, high income inequality
has been shown to have a negative impact on long-term economic growth (Mdingi and
Ho 2021). Niyimbanira (2017) found that in the Mpumalanga province of South Africa,
economic growth was associated with poverty reduction but did not significantly affect
income inequality, contrary to theoretical expectations. Chude and Chude (2022) and
Nwosa (2019) found no significant effect of income inequality on economic growth in
Nigeria. Wahiba and Weriemmi (2014) found that economic growth had a positive impact
on income inequality in Tunisia. Zungu et al. (2021) discovered that lower growth is
associated with lower income inequality in the SADC region. Despite efforts to address
income inequality through economic growth and redistributive policies, South Africa
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remains one of the most unequal countries globally (Francis and Webster 2019). According
to studies by Bhorat et al. (2014), long-term economic growth in South Africa led to a decline
in aggregate poverty but also increased inequality between 1995 and 2005. Nambie et al.
(2023) found that financial inclusion and investment have a positive impact on economic
growth, while income inequality and unemployment have a negative effect. Niyimbanira
(2017) suggested that although economic growth can reduce poverty, it does not necessarily
lead to a more equal distribution of income.

3. Data and Methodology

This study pursued exploring how different independent variables affect income
inequality, using a meticulous methodology that included econometric analyses to gauge
and analyze the impacts of crucial variables like government spending on social grants,
gross savings, population growth, and economic growth. Importantly, the Gini coefficient
index was used as a stand-in for income inequality, given its ability to offer a comprehensive
gauge of income or wealth distribution within a population.

3.1. Data Source

This study used annual time series data between 1975 and 2017. The Gini coefficient is
the metric used to measure income inequality, while government spending on social grants,
gross savings, population growth, and economic growth serve as independent variables.
The Gini index, which is the control variable, was obtained from the SWIID dataset by
Solt (2020), while the independent variable data were sourced from the World Bank’s
World Development Indicators (WDI). The SWIID dataset was chosen due to its consistent
time-series data and uniform data collection methods. This ensures comparability across
countries throughout the specified study period.

3.2. Model Specification and Definition of the Variables
Model Specification:

The decision to use VECM in this context as the preferred model is supported by some
previous studies. These include a study by Asari et al. (2011), who used VECM to examine
the relationship between economic variables in emerging economies and demonstrated its
effectiveness in capturing both short-term dynamics and long-term equilibrium relation-
ships. Similarly, Arshad and Ali (2016) employed VECM in their study to investigate the
relationship between the unemployment rate, interest rate, and inflation rate in Pakistan
and analyze the models’ short-term dynamics.

The variables are defined as follows:

Giniy = @ + F15G1+32GSt + F3POPG; + G4 RGD PR+ D5 Dummy + €; @)

where:

%  Gini; South Africa’s Gini index, disposable income. The value assigned to this index is

between 0 and 1, representing the dependent variable. A Gini index of zero indicates
that there is no income inequality, while an index closer to one implies higher income
inequality. Countries with a Gini index close to one are the most unequal in terms of
income. This study focuses on the Gini index due to its widespread use, comparability,
and availability over time, making it a suitable measure for analyzing and comparing
income inequality trends. While the income quintile share ratio is informative, it is
less familiar and less available in historical data compared to the Gini index.

%  SGy: Social grants include government spending on grants for the elderly, children,
and disabled individuals, expressed as a percentage of the national budget. The
coefficient is expected to be negative as government grants tend to reduce income
inequality. While expressing SG as a percentage of GDP provides a broader economic
view, the national budget perspective is particularly relevant in South Africa due to the
country’s history of social inequality and the crucial role of social grants in reducing



Economies 2024, 12, 169

6 of 17

poverty and redistributing income. In addition, while disaggregating social transfers
could provide valuable insights into their varying impacts on income inequality in
South Africa, data limitations for the study period (1975-2017) prevent such analysis
in the current study.

%  GSt: Gross savings represent the difference between disposable income and con-
sumption and replace gross domestic savings, a concept used by the World Bank and
included in World Development Indicators editions before 2006. Gross savings are
calculated as gross national income minus total consumption plus net transfers. The
anticipated coefficient for this variable is expected to be negative.

%  POPG;: Population growth (annual %) represents the total percentage change in pop-
ulation, assuming a constant growth rate between two points in time. The anticipated
coefficient for this variable is expected to be negative.

%  RGDPR;: The annual growth of GDP at market prices, based on constant local
currency and expressed in U.S. dollars, is calculated using aggregates based on
constant 2015 prices. GDP encompasses the sum of gross value added by all resident
producers, accounting for product taxes and subtracting subsidies not included in
product values. This is a proxy for economic growth. The anticipated coefficient for
this variable is expected to be negative.

% Duymmy = 1 from 2008 to the end of the sample and zero otherwise. This assumes it
captures the period of the global financial crisis.

% & Represents the error term, encompassing other variables that may influence the
relationship between the dependent variable and independent variables but were not
explicitly included in the analysis.

3.3. Analytical Technique

The Vector Error Correction Model (VECM) was the chosen estimation technique in
this study. As per the insights from Andrei and Andrei (2015), when a set of variables
exhibits one or more cointegrating vectors, VECM becomes a suitable approach. The VECM
is chosen for its ability to capture both short-term dynamics and long-term equilibrium
relationships. This choice aligns with the objective of our study to explore the relationship
between income inequality and its determinants in South Africa, which likely involves
variables with cointegrating properties, as well as being particularly useful when dealing
with cointegrated non-stationary time series data.

In this study, the Vector Error Correction Model (VECM) was deliberately chosen to
conduct a comprehensive analysis of the relationship between income inequality and its
determinants in South Africa. The primary objective was to account for both short-term
fluctuations and long-term equilibrium adjustments, thus increasing the robustness and
reliability of their findings. This study aims to contribute towards a deeper understanding
of the dynamics of income distribution and provide a basis for evidence-based policy
interventions to address the issue of income inequality in South Africa.

3.3.1. Unit Root Testing

This study employed the Augmented Dickey-Fuller (ADF) and Phillips—Perron (PP)
tests to evaluate the stationarity of the variables. Conducting tests is essential to ensure
the stationarity of time series variables before carrying out any econometric analysis to
minimize the likelihood of obtaining spurious results. In addition, it aimed to ascertain if
the variables fulfill the prerequisites of the VECM model, necessitating that variables are
integrated into order one. Ensuring that variables are integrated as order one is crucial for
the cointegration property, a fundamental aspect of the VECM. The unit root test equations
for these tests are as follows:

Intercept and trend : AYy = a + BT +0Y; 1 + pt
Intercept : AY; = a+6Yy_1 + us (2)
None: AY; =0Y;_1+ s



Economies 2024, 12, 169

7 of 17

3.3.2. Testing for Cointegration

This study employed the Johansen cointegration approach (Johansen 1991) to exam-
ine the long-term relationship among the variables. Cointegration suggests that while
individual variables may not be stationary, certain linear combinations of these variables
may exhibit stationarity, indicating a lasting relationship. After confirming that at least
one variable was integrated at order one I(1), the cointegration test was conducted using
Johansen’s (1991) maximum likelihood approach. This implies that variables X; and Y; are
integrated at order one I(1) and exhibit a linear combination following regression.

To demonstrate cointegration, it is necessary to formulate the following equation:

I(r,r+1)=TIn(1-3,41) 3)

where:
I(r,r+1) = likelihood ratio test statistic;
r = cointegration vectors;
T = sample size;
A, = estimated value for the iy, ordered eigenvalue from the 7r matrix.

4. Findings and Discussion

The findings include the descriptive statistics, the long- and short-run estimation and
diagnostic tests which is then followed by a discussion of the findings.

4.1. Descriptive Statistics

The descriptive statistics for the variables under consideration are presented in Table 1,
offering an organized and summarized perspective of the data for enhanced interpretability
(Wooldridge 2019). The mean of the Gini is 2.341628 and the median is 2.010000. The
data shows a large spread from the mean, indicated by a standard deviation of 0.827532.
The results show that the Gini coefficient has a high positive skewness, and measures
of centrality such as the mean and median show a skewness coefficient of 0.593320. In
addition to that, the data show an increase in kurtosis to 1.968487, indicating that there is a
gap in the distribution of Gini index values. In terms of the gross savings ratio, the data
have a high kurtosis of 1.055535, indicating that there are outliers in the data and a reduced
skewness due to population increase. The central tendency measures are significantly
positively skewed, with a skewness of 4.521406.

Table 1. Summary of descriptive statistics (1975 to 2017).

South Africa GINI GS POPG RGDP SG
Mean 2.341628 18.40556 1.894849 44,558.76 1.770333
Median 2.010000 17.00704 1.646040 43,910.25 1.888067
Maximum 3.910000 30.13734 3.497676 60,000.75 2.369546
Minimum 1.350000 13.49738 0.387278 28,061.25 1.111265
Std. Dev. 0.827532 4.521406 0.884247 9802.099 0.370982
Skewness 0.593320 1.055535 0.275616 —0.082303 —0.637557
Kurtosis 1.968487 2.948416 1.697031 1.625771 1.993379
Jarque—Bera 4.429237 7.989539 3.586171 3.432119 4.728569
Probability 0.109195 0.018412 0.166446 0.179773 0.094017
Sum 100.6900 791.4391 81.47851 1,916,027 76.12430
Sum Sq. Dev. 28.76199 858.6107 32.83947 4.04 x 10° 5.780374

Observations 43 43 43 43 43
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Our study employed the Gini coefficient from the SWIID database to assess inequal-
ity in pre-tax, pre-transfer (market) income. The Gini coefficient typically ranges from
0 to 1. However, our analysis converted it into an unbounded measure using the fol-
lowing formula: Gini/(100 — Gini). Following the approach outlined in Ahmad (2017),
we then converted the unbounded measure to natural log values. Consequently, these
log-transformed values of median, mean, and mode exceed 1.

4.2. Unit Root Tests: ADF Unit Root Test and Lag—Length Selection Criteria

The ADF unit root tests in Table 2 indicate that the variables are not stationary at
level I(0), as evidenced by negligible p-values (p-value > 0.1, 0.05, and 0.01). However, at
I(1), significant p-values (p-value < 0.01 for LSG and p-value < 0.1 for all other variables)
suggest that all variables are stationary at first difference without trend. The Johansen
cointegration test is employed to explore the long-term relationship between variables
given their stationary nature at I(1).

Table 2. Unit root of all variables.

Variable Levels (ADF Test) First Difference (ADF Test) Result
(p-Value in Brackets) (p-Value in Brackets)

LGINI —2.942736 (0.1610) —4.958705 *** (0.0013) 1(1)
LSG —1.786786(0.6933) —3.336181 * (0.0775) 1(1)
LGS —1.821231 (0.6765) —6.554354 *** (0.0000) I(1)

LPOPG —1.369638 (0.1557) —2.261930 ** (0.0247) 1(1)

LRGDP —1.951057 (0.6098) —4.674045 *** (0.0000) 1(1)

Note: (*): The rejection of the null hypothesis of unit root at the 10% significance level. (**): The rejection of the
null hypothesis of unit root at the 5% significance level. (***): The rejection of the null hypothesis of unit root at
the 1% significance level.

The above test (Table 2) aims to identify at least one cointegrating equation, with
optimal lags selected for the subsequent Johansen cointegration test. This suggests that,
through first differencing, all variables exhibit stationarity, as indicated by ADF values
surpassing their critical values at a 5% significance level. This outcome provides a pathway
for conducting a cointegration analysis.

4.3. Johansen Cointegration Test

To assess if the variables in this study have a long-term relationship, there was a
need to conduct a Johansen cointegration test since these variables are stable at I(1) level.
A failure of the test to identify cointegration would suggest the absence of a long-term
association among the variables.

Table 3 presents the Johansen cointegration findings. The p-values of the Trace and
Max-Eigen test statistics are significant at the 5% significance level, and both test statistics
are greater than their respective critical values. As a result, it can be concluded that there
is only one cointegrating equation. The conclusion follows that there is a long-term link
between the variables and income inequality in South Africa. Therefore, the null hypothesis
is rejected.

In Table 4, we used the Phillips—Perron (PP) test to determine if the five different
variables, LGINI, LGS, LSG, LPOPG, and LRGDDP, were stationary or not. The test results
showed that all five variables were non-stationary in their original form but became
stationary after the first differencing. This is denoted as I(1), indicating that each variable is
integrated as order one.
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Table 3. Johansen cointegration results.
Trace Test Maximum Eigen Test
Hypothesized No. of ce(s) Trace t-Critical Value Max-Eigen t-Critical Value
Statistic Values p-va Statistic Values p-yad
None * 133.4235 69.81889 0.0000 * 58.99659 33.87687 0.0000
Atmost1* 74.42690 47.85613 0.0000 * 47.97227 27.58434 0.0000
At most 2 26.45463 29.79707 0.1157 18.51302 21.13162 0.1118
Note: * denotes the rejection of the null hypothesis at the 0.05 level.
Table 4. Phillips—Perron (PP) test results.
Variable Levels (PP Test) First Difference (PP Test) Result
(p-Value in Brackets) (p-Value in Brackets)
LGINI —1.712052 (0.7282) —5.085249 *** (0.0009) I(1)
LGS —1.831453 (0.6715) —6.583596 *** (0.0000) 1(1)
LSG —1.785250 (0.6941) —8.358888 *** (0.0000) 1(1)
LPOPG —1.269205 (0.8819) —6.034506 *** (0.0001) I(1)
LRGDP —1.567222 (0.7890) —4.479040 *** (0.0048) 1(1)

(***): Shows significance at the 1% significance level.

4.4. Long-Run and Short-Run Estimation Results of the VECM Model (1975 to 2017)

The subsequent step involved employing the Vector Error Correction Model (VECM) to
analyze both short-term and long-term relationships given the established existence of long-
term relationships between the variables. VECM accommodates short-term adjustments
while constraining the long-term behavior of endogenous variables to converge to their
cointegrating relationships. As a suitable model for measuring corrections from past
disequilibrium, VECM is deemed necessary. The presence of a stable long-term association
is indicated by a negative and significant coefficient in the VECM, suggesting that any
short-term fluctuations between variables result in a steady long-term relationship.

Table 5 illustrates the long-term relationship between the study variables. The cointe-
grating Equation (1) demonstrates the long-term relationships between income inequality
(LGINI) and the explanatory variables (LSG, LGS, LPOPG, and LRGDP). Negative coef-
ficients signify a positive long-term association between the dependent variable and its
explanatory factors, while positive coefficients indicate a negative long-term relationship.
The cointegration Equation (1) reveals a negative long-term link between the Gini coeffi-
cient and government spending on social grants, gross savings, population growth, and
annual GDP growth.

The significant error correction term, which ranges from zero to negative values,
signifies a stable long-term equilibrium. In this study, the error correction term of —0.005705
suggests a stable cointegration relationship, indicating a 0.57% adjustment rate. This
adjustment rate reflects the speed at which shocks to independent variables return the Gini
coefficient to its equilibrium, reducing the income inequality gap by 0.57% in the short
term. The R-squared of 0.542628 measures the explanatory power of the model; that is, 54%
of the variation in the dependent variable is explained by independent variables. From
the long-run equation of the VECM, the dummy(—1) variable captures the global financial
crisis negatively and significantly leads to income inequality in South Africa.
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Table 5. VECM results.
Cointegrating Cointegration
Equation Equation (1)
LGINI(—1) 1.000000
—2.725854
LGS(—1) (0.60893)
[—4.47649]
—2.938554
LPOPG(—1) (0.31013)
[—9.47518]
—6.987395
LRGDP(—1) (1.40785)
[—4.96318]
0.218470
LSG(—1) (0.37415)
[0.58391]
1.051549
DUMMY(—1) (0.10666)
[9.85877]
C 82.98360
Error Correction: D(LGINI) D(LGS) D(LPOPG) D(LRGDP) D(LSG) D(DUMMY)
—0.005705 0.095592 0.368434 0.012212 —0.030995 0.072930
Cointegration (0.01862) (0.05053) (0.05560) (0.00884) (0.06916) (0.13498)
Equation (1)
[—0.30642] [1.89174] [6.62693] [1.38085] [—0.44817] [0.54029]

4.5. Discussion of the Results

The results indicate a significant negative impact of government spending on social
grants on income inequality, with statistical significance at the 1% level. This suggests that
an increase in such spending is expected to reduce income inequality in the long term,
reflecting a negative relationship between the two variables. These findings align with ex-
isting studies and theoretical frameworks, such as the Keynesian theory, which underscores
the state’s role in mitigating income inequality through government expenditures and taxes.
Similarly, the permanent income hypothesis and the relative income hypothesis propose
that social security programs’ government expenditure can help alleviate income inequality.
However, the Kuznets hypothesis contradicts the Keynesian theory by suggesting that
inequality initially rises in economic development’s early phases but falls in later stages, a
trend not supported by this study’s results. South Africa is considered an upper-middle-
income country that has a diverse economy and a significant population of over 62 million,
according to the Census 2022 (Stats SA 2023). Although the country has advanced from
its early developmental stages, it does not follow the Kuznets theory. According to the
theory, income inequality usually rises during the early stages of economic development
and then declines. However, this is not the case in South Africa, where income inequality
continues to increase despite the country’s economic growth. The outcomes of this study
are consistent with prior empirical studies by Sanchez and Perez-Corral (2018), Anderson
et al. (2017), Woolard et al. (2015), and Leibbrandt et al. (2012). Thus, the statistical analysis
in this study rejects the null hypothesis of no relationship between government spending
on social grants and income inequality. This study provides solid evidence for the efficacy
of such policies, which could shape budgetary priorities and social welfare strategies.
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Gross savings has a significant positive relationship with income inequality, with a 1%
significance level. This means that when households save more, it leads to an increase in
income inequality. Darku (2014) found that increased income inequality results in increased
consumption by individuals in all income groups, leading to declining personal savings
rates. According to Palley (2010), wealthy households save a higher percentage of their
permanent income than poor households, leading to disproportionate wealth accumulation
and investment returns and exacerbating income inequality. Similarly, empirical studies
by Maaboudi et al. (2023) and Tran et al. (2020) found a positive relationship between
gross savings and income inequality. However, studies by Van Wyk and Kapingura (2021),
Yildirim (2020), and Deniz and Ozturkler (2010) found a negative relationship, while Halim
et al. (2016) found no significant association between gross savings and income inequality.
The theoretical studies that support these findings are Yun et al. (2023), Friedman (1957),
and Duesenberry (1949). When applying the Relative Income Hypothesis (Duesenberry
1949) to this study, it is found that individuals with lower incomes might save less to
keep up with the consumption patterns of wealthier individuals, leading to lower wealth
accumulation and higher income inequality over time. On the other hand, the Permanent
Income Hypothesis (Friedman 1957) suggests that wealthier households save more, leading
to faster wealth accumulation than that of poorer households, resulting in increasing income
inequality. Yun et al. (2023) suggest that policy intervention aimed at stabilizing income
can reduce income inequality by stabilizing consumption patterns.

The findings indicated that the population growth coefficient at 1% was statistically
significant. As a result, population growth had a negative impact on income inequality
over time. This suggests that as the population increases, income inequality is likely to also
increase. The potential positive impact of population growth could be attributed to the fact
that if state resources do not increase in line with the population, the allocation for social
programs, healthcare, and education may result in fewer resources per person. This could
strain society and ultimately lead to a rise in income inequality. Therefore, these results
are consistent with other studies by Ullah et al. (2021), Nwosa (2019), Peterson (2017), and
Anyanwu (2016), which found that population growth in the long-term leads to increases
in income inequality. In an ideal scenario, an increasing population can lead to more
entrepreneurial activity, job creation, and overall economic growth. However, in South
Africa, several factors complicate these relationships. Issues such as structural inequality,
limited access to education and resources, regulatory barriers, and economic instability
can hinder entrepreneurial efforts and business growth. Historical differences in South
Africa, including the impact of apartheid, have resulted in persistent economic inequality
that disproportionately affects marginalized communities. High unemployment rates, skill
shortages, and inadequate infrastructure further impede the development of entrepreneurs
and economic expansion. Addressing these fundamental problems is crucial to creating a
conducive environment for entrepreneurship and business growth while harnessing the
potential benefits of a larger population. While social subsidies are essential in addressing
immediate challenges of poverty and income inequality, long-term sustainable solutions
must focus on encouraging inclusive economic growth and empowering individuals and
communities to participate meaningfully in the economy. To achieve this, a comprehensive
approach is needed to address both the supply-side constraints facing businesses and the
broader socio-economic factors that contribute to inequality and exclusion. Prioritizing
policies that support entrepreneurs and economic empowerment can help South Africa
create a more equitable and prosperous society for all citizens. Policymakers may need to
re-evaluate population-related policies like immigration, family planning, and resource
allocation strategies. Addressing the potential negative impact of population growth on
income distribution necessitates a holistic approach that accounts for demographic trends
and social policy frameworks.

This study’s findings show that annual GDP growth rates have a positive impact
on income inequality in the long term. The commonly held view that economic growth
automatically leads to improved income distribution is not always true in most developing
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countries, including South Africa. This indicates that the relationship between economic
growth and income inequality is more complex and can vary depending on various factors,
such as policy interventions and labor market dynamics. This is consistent with a study by
Wahiba and Weriemmi (2014) that also found a positive relationship. Empirical studies by
Mdingi and Ho (2021), Nambie et al. (2023), Jianu et al. (2021), Vo et al. (2019), Royuela
et al. (2019), and Caraballo et al. (2017) found a negative relationship between economic
growth and income inequality. Chude and Chude (2022), Nwosa (2019), and Niyimbanira
(2017) found no significant effect of income inequality on economic growth contrary to
theoretical expectations.

The dummy variable representing economic crises shows a negative relationship
with income inequality. This means that in the long-run equation of the VECM, the
dummy variable has a negative and significant impact on income inequality in South Africa,
particularly capturing the global financial crisis. This study’s significant error correction
term of —0.063277, which falls between zero and negative, indicates a stable long-run
equilibrium. The negative error correction term also suggests a stable and statistically
significant cointegration relationship. Policymakers may need to reconsider the connection
between economic growth and income distribution, focusing on inclusive growth strategies
that prioritize equitable wealth distribution. This finding underscores the importance of
targeted interventions to ensure that economic prosperity benefits all members of society.

4.6. Robustness Check

Performing diagnostic tests is an essential part of this study since it indicates whether
or not there is an issue with the model’s estimation. If an issue is found, it indicates that the
model is inefficient, which may also imply that the findings are skewed (Wooldridge 2001).
Tests for normality, heteroscedasticity, and serial correlation were among the diagnostic
procedures carried out to determine whether the model utilized in this investigation
reasonably fits the data. The results of the diagnostic tests conducted for this study indicate
that the model is quite well described. Table 6 shows that the residuals have a combined
probability for the Jarque—Bera of 0.1107 and are normally distributed. The likelihood of
0.5015 for LM-Stat indicates that the residuals are not serially correlated. Furthermore,
no heteroskedasticity has been discovered, as shown by a joint Chi-square probability
of 0.5603.

Table 6. Diagnostic tests.

Test Null Hypothesis t-Statistics Probability
There is a normal
Jarque—Bera (JB) distribution 4.401542 0.1107
Langrage Multiplier (LM) No serial correlation 45.54572 0.5015
White (CH-sq) No conditional 33.09478 0.5603

heteroskedasticity

5. Conclusion and Recommendations

This study concludes by summarizing findings, providing recommendations, and
outlining limitations in Sections 5.1-5.3.

5.1. Conclusions

South Africa has been struggling with the issue of income inequality for a long time,
even before the onset of democracy. According to the widely accepted measure of global
inequality, the Gini index, South Africa has the highest income inequality in the world.
Despite implementing policies and frameworks, South Africa has seen a rise in income
inequality, which has a profound impact on society. The purpose of this study was to
analyze the relationship between specific economic indicators in South Africa using the
Vector Error Correction Model (VECM) on income inequality. This is fundamental because
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assessing the factors contributing to income inequality assists in finding appropriate mea-
sures to mitigate it. By evaluating government spending on social grants, gross savings,
population growth, economic growth, and the dummy variable to capture economic crises,
this study sheds light on their impact on income inequality from 1975 to 2017 in the South
African context.

This study revealed that government spending on social grants has a negative impact
on income inequality. This means that as government spending on social grants increases,
income inequality is expected to decrease in the long term. Additionally, this study found
that gross savings have a positive impact on income inequality, with a significance of
1%. This suggests that wealthier households tend to save a higher percentage of their
permanent income compared to poorer households, leading to disproportionate wealth ac-
cumulation and exacerbating income inequality. Furthermore, this study’s results indicated
that economic growth has a positive impact on income inequality in the long run. How-
ever, it is worth noting that economic growth does not always lead to improved income
distribution in developing countries like South Africa, as the relationship is influenced by
factors such as policy interventions and labor market dynamics. Moreover, population
growth is statistically significant at 1% and positively impacts income inequality in the long
term. This implies that an increase in population over time can lead to a surge in income
inequality. However, it is important to recognize that population growth can also stimulate
entrepreneurship, create job opportunities, and contribute to overall economic develop-
ment. In the long run, the dummy variable representing economic crises demonstrates a
negative and significant relationship with income inequality in South Africa. This suggests
that it has a notable impact on income inequality, particularly in the context of capturing
the global financial crisis.

The results of this study add to the existing literature on the relationship between
government spending, gross savings, population growth, economic growth, and income
inequality. The findings highlight the importance of government spending on social grants
and the negative impact of gross savings on income inequality. These findings can inform
policy decisions to reduce income inequality in South Africa. To tackle the pressing problem
of income inequality, policymakers are advised to adopt a versatile approach that includes
policies aimed at economic growth and equitable income distribution. Such measures
may include boosting government spending on social welfare programs and revamping
social security policies, both of which have shown to be effective in addressing income
inequality. In a South African context, a prime example was the successful implementation
of the social relief of distress grant during the COVID-19 pandemic. Although increasing
spending on social welfare programs can help to reduce poverty and income inequality in
the short term, there are some potential disadvantages to consider. For instance, relying too
heavily on social grants without implementing measures to promote economic growth and
employment could lead to dependency instead of encouraging self-reliance. In addition,
inefficient administration and corruption can undermine the effectiveness of social welfare
programs, resulting in misallocated resources and worsening income inequalities.

This study’s findings emphasize the significance of savings and economic growth in
addressing income inequality. Encouraging people to save and invest can lead to economic
growth and create opportunities for accumulating wealth. Policies that incentivize saving
behavior, such as tax breaks and tax-free investment incentives, can effectively promote
these endeavors without adversely affecting government income. Furthermore, implement-
ing policies to strengthen economic growth, such as infrastructure development, innovation
incentives, and trade facilitation, can stimulate job creation and income generation. Sup-
porting small and medium-sized enterprises (SMEs) and entrepreneurship can also foster
inclusive economic growth.

In addition, investing in population programs, including family planning initiatives
and reproductive health services, can effectively manage population growth, therefore
leading to less government spending on social grants. By empowering individuals to make
informed choices about family planning, these programs can positively impact income
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inequality by encouraging smaller family sizes. This, in turn, reduces pressure on resources
and promotes economic development.

5.2. Recommendations

This study’s findings highlight the importance of balancing individual saving behav-
iors with broader socio-economic goals, which can potentially influence financial regulation
and social welfare policies.

The following recommendations are made based on the results of this study:

1.  This study proposes implementing strategies to curb income inequality, including
increasing government spending on social welfare programs and reforming social
security policies. These measures have been demonstrated to be effective in mitigating
income disparities, as exemplified by the success of the social relief of distress grant
implemented during the COVID-19 pandemic in South Africa.

2. Policymakers are encouraged to address the fundamental causes of income inequality,
acknowledging the essential role of labor supply and job creation in alleviating income
inequality; policies should focus on employment expansion. Initiatives such as skill
development programs can enhance the workforce’s employability.

3. To balance population growth with inclusive economic development, policymakers
are encouraged to develop policies that stimulate job creation and economic oppor-
tunities in regions experiencing rapid population growth. This should also foster
an environment conducive to entrepreneurship and small business development to
absorb the growing workforce and minimize the exacerbation of income inequality
over the long term.

4.  This study highlights the importance of policies geared towards improving gross
savings. Encouraging a culture of saving and implementing incentives for individuals
and businesses by the government can contribute to economic stability and resilience
in the long term.

5.3. Limitations of This Study and Recommendation for Future Studies

This study had some limitations due to a shortage of relevant data and materials. This
study is restricted to a specific time frame because of the availability of data. The study
period is from 1975 to 2017, which means that there is a five-year time lag in terms of the
data since this study concluded in 2023. The unemployment data were not included in the
model due to the methodological constraints of the Vector Error Correction Model (VECM)
and data limitations. The unemployment rate data are considered to be integrated as order
zero (I1(0)), indicating that it is already stationary. On the other hand, for the Vector Error
Correction Model (VECM) to establish cointegrating relationships, all variables need to be
integrated as order one (I(1)). If an I(0) variable is included in a VECM, it can result in model
misspecification and unreliable results. The near singular matrix error occurred when the
lagged Gini coefficient was introduced, indicating perfect collinearity. This means that the
lagged Gini coefficient was highly correlated with the current Gini coefficient, making it
redundant in the model. Including perfectly collinear variables violates the assumptions
of the VECM and can lead to unstable estimates. Furthermore, despite several efforts that
were made to collect relevant data from different sources, this study is constrained due to
the limited amount of data on income inequality in South Africa. It is recommended that:

e  Future research studies should investigate whether the results of this study would
vary if the income inequality data were available over a more extended period.

e  Also, future research could incorporate different categories of social transfers as separate
variables, enabling a more nuanced examination of their effects on income inequality.
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