
Development, 2014, 57(3–4), (559–577)
© 2015 Society for International Development 1011-6370/15
www.sidint.net/development/

Development (2014) 57(3–4), 559–577. doi:10.1057/dev.2015.31

Local/Global Encounters

Impact of Macroeconomic, Institutional and
Structural Factors on Inequality in South Africa

BABATUNDE
OMILOLA AND
OLUSEGUN A.
AKANBI

ABSTRACT Income inequality especially remains high in South Africa.
This article investigates the impact of macro-economic, institutional
and structural factors on inequality across the nine provinces of South
Africa. Using a panel data econometric technique, the determinants/
drivers of inequalities are estimated. The rate of openness
(globalization) of an economy, the level of financial inclusion, the
status of physical infrastructure, governance indicators, and
socioeconomic and institutional factors are explored as explanatory
variables. The article concludes with a presentation of the challenges
and policy options required to address social and economic
inequalities in South Africa.
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Introduction and background

The South African economy continues to face the triple challenge of high levels of
poverty, unemployment and inequality; these dimensions being interlinked as
persistently high levels of unemployment and inequality could lead to poverty traps.
Although the Millennium Development Goal (MDG) of halving poverty in the world
has been met even before the set date, this positive development sits alongside the
rising level of inequality in societies, especially in developing economies (UNDP,
2013). Unequal societies are more susceptible to social violence and are less cohesive.
Inequality reduction therefore remains a crucial issue for the global economy to
resolve in the next decade. For the developing economies where inequality is rising,
this may be the manifestation of the predicted Kuznets Curve (1955) and Solow’s
economic growth model (1956). According to Kuznets, economic growth in poor
countries would initially lead to greater inequality, which would later decline as an
economy continues to develop, while Solow’s prediction indicated that poor countries
would tend to grow faster and eventually converge with the developed countries
through factor equalization.

There is evidence in the literature confirming that higher and sustainable inclusive
economic growth does translate into employment generation and eventually poverty
reduction in a society. Whereas higher growth in and of itself is insufficient to eradicate

http://www.sidint.net/development/
http://dx.doi.org/10.1057/dev.2015.31


extreme poverty, the distribution of growth mat-
ters in achieving a substantial reduction in poverty
levels. Equal access to or ownership of factors of
production will determine the pattern and extent
of the distribution of income and wealth in a
society.

The poverty-growth-inequality triangle estab-
lished in Bourguignon (2003) suggests that in as
much as the elimination of absolute poverty is
important, the country-specific combinations of
growth and distribution policies is crucial.
Indeed, the level of inequality is a key driver of
poverty in an economy and empirical literature
has decomposed changes in poverty into a
growth component and redistribution compo-
nent (Ravallion and Datt, 1991; Ravallion and
Chen, 1997; Adams Jr and Page, 2003; Adams
Jr, 2004).

Over the past decade, the MDG on reducing
poverty has focused more on achieving higher
and sustained economic growth, at the expense of
the equally important factor of income distribu-
tion. Consequently, poverty has fallen in tandem
with rising inequality, dampening the impact of
growth on poverty reduction (Balakrishnan et al.,
2013). This trend indicates that the rising eco-
nomic growth of the past decades has not been
inclusive enough and therefore, a more inclusive/
pro-poor economic policy is needed to eradicate
relative poverty in the world (Saad-Filho, 2010).
In this milieu, a shift in policy paradigm is needed.
Government policies towards growing the econ-
omy should be inclusive with more weight
attached to the distributional effects of policy
actions. Many other aspects of the economy have
been linked to having major effects on inequality.
In exploring the relationships that exist between
financial development, globalization, and govern-
ment expenditure and taxation, and level of
inequality, empirical evidence reveals mixed results
since the causality strongly depends on the struc-
ture of the economy (Greenwood and Jovanovic,
1990; Cline, 1997; Atkinson, 2000; Winters et al.,
2004; Classens and Perotti, 2005; Gersbach and
Schmutzler, 2007; Piketty, 2007; Roine et al.,
2009). Examining the causal relationship between
inequality and a number of macroeconomic vari-
ables altogether, Heshmati (2004) found that

income inequality is declining over time but there
are significant regional differences in the levels of
development.

South Africa has high-income inequality as well
as other social dimensions of inequality seen
in skewed access to education and land owner-
ship, creating structural constraints to economic
growth and development. However, specific ana-
lysis of the drivers of inequality in South Africa is
very limited. Bhorat and Van der Westhuizen
(2012) carried out a thorough and critical ana-
lysis of poverty, inequality and the nature of
economic growth. Their analysis suggests that,
even though absolute and relative poverty have
fallen in the post-apartheid era, income inequal-
ity in South Africa remains one of the highest in
the world and is most visible across racial group-
ings. Economic growth has mostly benefited
those in the top income echelons. Kerr and Teal
(2012) investigated the determinants of income
inequality using the Kwazulu-Natal province
income dynamics study data. Their results sug-
gest that human capital and individual ability
explain much of the earnings differentials within
the private sector but cannot explain the large
premiums for public sector workers. Empirical
evidence related to health inequality is found in
Ataguba et al. (2011) when investigating the
socioeconomic-related health inequality in South
Africa using general household surveys of self-
reported illness and disability indices. Their find-
ings reveal a huge inequality in the health system
in terms of access and usage of health facilities.

Very few studies have examined the structural
and institutional factors that could determine the
level of inequality, even if levels of governance and
physical infrastructure have been identified as
major drivers of both social and economic inequal-
ities (UNDP, 2013).

In this article, we look at the macroeconomic,
structural and institutional determinants of social
and economic inequalities, examining their
impact across the nine provinces of South Africa.
The analysis employs a panel data econometric
technique to estimate the determinants/drivers of
inequalities in the country (see Appendix A and B
for clarifications on the theoretical framework,
methodology and data analysis).
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Econometric investigation of the impact
of macroeconomic, institutional and
structural factors on inequality in South
Africa

Empirical results

Balanced panel estimations were carried out with
different pooled observations after the necessary
adjustments. After solving for all the possible
estimation problems that could render the coeffi-
cients invalid, the explanatory variables examined
in all estimations were found to be statistically
significant determinants of inequality except for
some few instances like investment spending,
financial inclusion, openness and physical infra-
structure variables in the education, income and
land inequality equations, respectively. As shown

in Table 1, these variables explained significantly
well the level of economic and social inequalities
within the country.1

The results show that a one percent increase in
gross domestic product (GDP) per capita will lead
to a decrease of about 0.23, 0.35 and 0.86 percent
in the level of income, education and land inequal-
ity, respectively. Rising GDP per capita seems to
have a better redistributive tendency towards land
inequality. This can be attributed to the strong
welfare effect this type of inequality portrays.
Income and education inequalities will decline by
about 0.45 percent each when physical infrastruc-
ture improved by one percent and this will lead to
about a 0.15 percent decline in the case of land
inequality. In terms of governance, an improve-
ment in the level of overall governance by a unit

Table 1. Estimated coefficients for the determinants/drivers of inequality

Dependent variables: Gini Index

Independent variables Income Education Land

Real GDP per capita −0.23** −0.35* −0.86**
(−1.75) (−1.71) (−2.61)

Physical infrastructure index −0.45*** −0.45*** −0.15
(−4.86) (−2.92) (−0.88)

Governance −0.33*** −0.38** −0.40*
(−5.15) (−2.46) (−1.69)

Investment spending −0.31*** −0.08 0.40**
(−3.30) (−0.94) (2.58)

Openness 0.06 0.06** 0.08
(1.76) (1.73) (1.39)

Financial inclusion 1.08*** 0.02 −1.06***
(9.18) (0.17) (−5.00)

Tax rate −0.48*** 0.36* 0.54*
(−4.11) (2.34) (1.81)

Income Gini index 0.14* 0.38*
(1.91) (2.06)

Constant 4.96*** 4.71** 4.62
(3.43) (1.80) (1.45)

Number of observations 126 144 90
R2 0.86 0.89 0.87
Durbin-Watson Statistic 1.10 1.39 0.49

Note: *** significant at 1 percent level; ** significant at 5 percent level; * significant at 10 percent level. T-statistics are
recorded in parenthesis ()
Source: Authors’ calculation from Eviews 8
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will, respectively, lead to about a 0.33, 0.38 and
0.4 percent decline in the levels of income, educa-
tion and land inequality, respectively.

Investment spending will not have any positive
effect on land inequality if a minority in the society
continues to hold the majority of the land; instead,
land inequality will continue to rise by about 0.4
percent when investment spending increases by 1
percent. Since land remains a fixed and an inevitable
factor of production, interest on any capital invest-
ment will continue to benefit the very few owners of
land. On the other hand, an increase in investment
spending by 1 percent will lead to a decrease of
about 0.31 percent and 0.1 percent in the levels of
income and education inequality, respectively.

The level of openness (globalization) will have
a negative impact on both economic and social
inequalities, but at low magnitudes. This trend is
in line with the global evidence reported in UNDP
(2013), that: globalization processes have largely
been responsible for the increasing income
inequality in the developing world. However,
the economic impact of globalization (0.06,
0.06, and 0.08 percent, respectively) on income,
education and land inequalities is found to be
insignificant. This suggests that openness in
the aspect of exchange of services is still at a low
level in South Africa.

The level of financial inclusion in the country
remains very low and has been exacerbating the
levels of income and education inequalities.
When financial inclusion increases by 1 percent,
income inequality will rise by about 1.1 percent,
while education inequality will only increase by
about 0.02 percent. South Africa has one of the
most sophisticated financial systems in sub-
Saharan Africa, but only a very small fraction of
the population have access to it.

With regard to land inequality, the financial
sector has played a redistributive role over the
years. The positive and significant impact the
financial inclusion variable exerts on land inequal-
ity can be attributed to the participatory role played
by the financial sector in providing funds to the
landed property markets to carry out their opera-
tions. However, an increase in financial inclusion
by 1 percent will lead to a decrease of about 1.1
percent in the level of land inequality.

Average tax rate has a positive effect only on
income inequality while other social inequalities
are found to have negative impacts. When the
average tax rate increases by 1 percent, income
inequality will decline by about 0.5 percent
since income will be redistributed from the top
income percentile to the bottom income percentile.
On the other hand, this will lead to increasing
levels of social inequality as the tax increases will
limit access to education facilities, and land usage
within the country. A 1 percent increase in the tax
rate will lead to an increase of about 0.36 and 0.54
percent in the levels of education, and land
inequality, respectively.

Looking at the inclusion of the income
inequality as an additional explanatory variable
in the social inequality equation, the effects
are consistent. A decline in income inequality
will directly be translated into a decline in
education, and land inequality. This indicates
that equal distribution of income is a necessary
first step (but not sufficient) in achieving strong
social cohesion. When the level of income
inequality increases by 1 percent, education and
land inequalities will rise by about 0.14 and 0.38
percent, respectively.

Policy implications: identifying a ‘sustainable’
level of inequality

This article contends that reducing both economic
and social inequalities in a developing country
such as South Africa requires a higher and sus-
tained income per capita, productive investment
spending, an improved level of physical infrastruc-
ture and good governance.

Regression analysis has clearly shown that
increases in income (GDP per capita), and invest-
ment spending matter for the reduction of eco-
nomic and social inequalities in South Africa.
Government intervention through increases in
taxation will only help in reducing income
inequality but will not directly translate into equal
access to education and land. Although in the long
run the indirect effects of taxation can impact
social inequality positively. Financial inclusion
and globalization (openness) have led in most cases
to rising economic and social inequalities. On the
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other hand, governance and physical infrastruc-
ture matter for reducing the level of inequality.

Furthermore, thresholds for economic (income)
and social inequalities are derived as functions of
per capita income. However, given the dearth of
empirical relevance of the impact of governance
(institutions) and physical infrastructure (struc-
tural impediments) on inequality, this analysis
takes a further step to derive thresholds for eco-
nomic and social inequalities as functions of these
two variables.2

The thresholds presented in Figure 1 reveal
that rising per capita income alone is not enough
in eradicating inequality, especially income
inequality.3

This is an indication that the trend in per
capita income is partially reflected in the distri-
bution of income in the society. In other words,
rising income per person does not necessarily
translate into equal distribution across all spec-
trums of the society. Income inequality will
remain at 0.73 when average income per capita
in the economy is about US$3,000 per annum.
This will fall to about 0.62 Gini (income) index
point as income per capita rises to US$6,000 per
annum. Between US$6,000 and US$15,000 per
capita income, income inequality will only
decline to about 0.5 index points. This slowdown
in the decline rate of inequality continues as
average per capita income increases and starting
from about US$36,000 onward, changes in

income inequality remain relatively unchanged.
This reveals an important fact: that per capita
income may matter in reducing income inequal-
ity (when all other factors remain unchanged),
and only to a certain extent. A similar trend is
observed for the social inequality index, but at
lower levels than income inequality. Rising
income per capita seems to be very effective with
land inequality, as the index will fall to about 0.1
when average annual income per capita is about
US$30,000. At this point, education and income
inequality will stand at 0.31 and 0.43 index
points, respectively.4

The governance scores range from −2.5 to 2.5
and in order to categorize governance at different
levels: the range between −2.5 and −1 corre-
sponds to ‘poor governance’; between −1 and
+0.5 corresponds to ‘average governance’; and,
between +0.5 and +2.5 corresponds to ‘good
governance.5

Following the approach used in Akanbi (2013,
2015), the physical infrastructure index (PII)
derived for the South African economy ranges
from 0.6 to 1.25. However, Calderón and Servén’s
(2010) derivation, which incorporates other
regions such as India and the East Asia Pacific
(EAP), found a range between −1.5 and +2. Both
India and the EAP are regarded as having an
average infrastructure stock based on the World
Economic Forum (WEF) rankings on quality of
infrastructure. WEF rankings range from one to
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Figure 1: Per capita income and inequality levels
Source: Authors’ calculation and analysis of data
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seven, with one being the worst (i.e. Haiti) and
seven the best (i.e. Switzerland) in infrastructure
quality. To capture the lowest performers (under-
developed regions) and best performers (developed
regions) in infrastructure stock, the scale is broa-
dened and rearranged to align with the WEF
rankings. Therefore, in our analysis physical infra-
structure ranges from −2.5 to +6.5. Also, to
categorize the PII at different levels: the range
between −2.5 and 0 corresponds to ‘poor’ infra-
structure; between 0 and +3 corresponds to ‘aver-
age’ infrastructure; and between +3 and +6.5
corresponds to ‘good’ infrastructure.

It is also interesting to detect further if per capita
income matters in achieving perfect equality in the
society. Therefore, for a given average GDP per
capita ranging from US$2,000 to US$8,000
(Figure 2 A–F), provinces with poor governance
and poor infrastructure ratings will sustain a
higher level of inequality while those with good
governance and good infrastructure ratings will be
able to sustain a lower inequality level. In general,
per capita income seems to matter in achieving
lower inequality especially with poor governance
and poor infrastructure ratings but inequality
tends to converge in some cases when good infra-
structure ratings are established.

From Figure 2, operating at a higher level of
GDP per capita will bring about a lower inequality
level. In relation to income and education
inequality, governance and physical infrastruc-
ture in Panels A–D, there seems to be an existence
of convergence in inequality as physical infra-
structure improves but divergence as governance
improves. In other words, irrespective of the level
of GDP per capita, income and education inequal-
ity tend to converge at a lower level as good
infrastructure are attained but at different levels
when good governance is pursued. This means
that per capita income matters in reducing
income and education inequality through enfor-
cement of good governance but as good physical
infrastructure is established, lower inequality can
be achieved irrespective of the level of per capita
income.

The distinctive difference between Panels A/C
and B/D (operating from the baseline scenario) is the
fact that for inequality to start declining, a province

must have achieved at least an average governance
rating while at a poor infrastructure rating, inequal-
ity could decline as physical infrastructure improves.
This implies that a higher level of inequality is
feasible even with a good governance rating.
In addition, given the baseline GDP per capita level,
the income and education inequality indices will fall
from 1 to 0.3 as better governance is pursued, and
fall from 1 to 0.03 with improved infrastructure
(Panels A–D).

With regard to land inequality, governance and
physical infrastructure in Panels E and F, conver-
gence could not be achieved; instead, inequality
seems to remain at different levels as GDP differs.
This indicates that for land redistribution to be
effective across the country, rising level of income
per capita is needed. Provinces with higher levels
of GDP per capita will continue to reduce land
inequality at a lower rate even when infrastruc-
ture improvements and better governance are the
same as others.

In contrast to income and education inequality
in Panels A–D, inequality will start declining as
governance and infrastructure ratings improve.
In addition, lower levels of land inequality can
be achieved with the poorest physical infrastruc-
ture ratings if a higher level of income per capita
can be attained. With the baseline GDP per capita
level, the land inequality index will fall from 1 to
0.23 as better governance is pursued, and fall
from 0.8 to 0.21 with improved infrastructure
(Panels E and F).

Conclusions and policy recommendations

This analysis has found that the macroeconomic
variables (trade liberalization, financial develop-
ment, investment spending and taxation) play
an important role in both social and economic
inequalities. However, this will not be enough to
achieve the desirable distribution of income and
social inclusion if majority of the population still
lack basic physical infrastructure or are governed
poorly. However, augmenting the estimations with
these two variables has provided more robust and
significant parameter estimates. To quantify these
effects, a given level of inequality is derived in
relation to a particular level of per capita income,
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physical infrastructure rating and governance rat-
ing after controlling for and averaging out other
explanatory variables in the model. For instance, a
particular province operating at a given level of
infrastructure will be at a particular level of
inequality or Gini index. Therefore, as infrastruc-
ture improves after controlling for all other factors,
inequality declines. This could be useful for inform-
ing policy directions and targets.

The main findings reveal the following:

● Income inequality remains very high with an
estimated 0.72 average Gini index recorded for
the overall economy over the period 1999–
2012. The Lorenz curve distribution reveals
that a small percentage of the population
receives the largest portion of national income.
About 60 percent of the household population
only earned about 10 percent of national
income, while 20 percent of the household
population takes about 70 percent of the
national income. The econometric specifica-
tion of the determinants of income inequality
reveal that higher tax rates, more investment
spending, better physical infrastructure and
good governance will redistribute income
within the society and provinces more than
rising per capita income itself.

● Education inequality recorded for the overall
economy is at an estimated 0.73 average Gini
index in 2012 from 0.56 index point in 1995.
The Lorenz curve distribution reveals that only
about 1.5 percent of the population have
attained at least a bachelor’s degree as at 2012
and this trend has not changed since 1995. The
trend shows that apart from financial con-
straints, poor quality of basic education is a
major hindrance in accessing higher education.
The econometric specification of the determi-
nants of education inequality reveal that better
physical infrastructure and good governance
will redistribute education (human capital)
within the society and provinces more than
rising per capita income itself.

● Land inequality recorded for the overall econ-
omy is at an estimated 0.74 average Gini index.
The Lorenz curve reveals a very highly skewed
distribution with only a small percentage of the

population having access to land for production
purposes. As at 2012, a cumulative 40 percent
of the household population owns about 10
percent of the country’s land, while 8 percent
of population holds about 70 percent of the
country’s land. The econometric specification of
the determinants of land inequality reveal that
rising level of per capita income and good
governance will eventually redistribute land
equally within the society and provinces.

● Gauteng and Western Cape provinces remain
the best performing provinces in the country in
terms of both economic and social distribution of
resources, while Limpopo and Eastern Cape
provinces are the worst performing provinces
(Appendix A).

● Apart from per capita income, investment
spending, trade liberalization, financial inclusion
and taxation, the level of governance and phy-
sical infrastructure are also significant determi-
nants of economic and social inequalities in the
country. Therefore, inequality-reducing strate-
gies should focus more on structural and institu-
tional impediments but without undermining
the macroeconomic factors.

● Rising income per capita either through smaller
households’ population or higher productivity
levels will lead to much lower social inequa-
lity than economic inequality. There exists a
convergence in income inequality and educa-
tion inequality, but only when there is improve-
ment in physical infrastructure. Other than this,
income per capita really matters in reducing
economic and social inequalities.

Policy directions

Good governance and increased investment in a
more equitable physical infrastructure appear to
have critical importance. A more stable socio-
economic and political environment, corrupt-
free society, an effective public service, good
regulatory environment, and a transparent lea-
dership structure should be considered at least
equally important than other more conventional
economic objectives. Equally distributed and
qualitative physical infrastructure across all the
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provinces in the country could create a con-
ducive environment for private agents or inves-
tors to locate their investments in any part
of the economy without fear of infrastructure
constraints.

Investment in education is a crucial element to
the development of South Africa. The quality of
basic education (especially in public educational
institutions) needs an urgent revamp. To address
skill gaps in the economy, a strong educational
foundation is needed. However, since the appro-
priate skills to drive the economy to its full
potential is lacking, it is appropriate for govern-
ment to set-up a medium- to long-term skills
transfer mechanism for South African citizens.
To revamp the quality of basic education, there is
an urgent need to invest in qualified trained tea-
chers, especially in the areas of science and mathe-
matics, and generate the appropriate knowledge and
skills that the economy needs. In addition, computa-
tion of skill-needs per sector or field of specialization
is required in order to guide government efforts to
boost adequate matching skills development.

Education can also be used as a tool for
redistributing land in the country. Government
could create a medium- to long-term mentor-
ship/apprenticeship programme to facilitate the
transfer of land ownership for agricultural pro-
duction. Farmers’ training programmes should
be established at every level of educational
attainment. On completion of such training pro-
grammes, each prospective farmer could be
posted to the located farms where he/she will
receive practical training with the aid of experi-
enced farmers; alongside this, the trainee will
begin to own a percentage of land and its
produce. This will also depend on the period of
time spent on a particular farm. However, pro-
grammes of this nature would require strong
political and societal will.

Moreover, boosting skill levels through quality
education, pursuing good governance by putting
in place the appropriate structures, and creating
equal distribution of physical infrastructure could
increase the pool of entrepreneurs and eventually
lead to declining income inequality in the country.

Notes
1 It should be noted that in the case of a TSLS estimation, the coefficient of variations (R2) presented are no

more valid since we can no longer decompose the variation in inequality into different independent components
(Wooldridge, 2010: 89–115).

2 The computed inequality indices from the estimation results are about 0.72, 0.65 and 0.53 for income, education
and land measures, respectively (based on the mean of the pooled sample of all provinces). The computed inequality
indices are very close to the actual values from the mean of the pooled sample.

3 The scale of the per capita income broadened to a high of $60,000 for better comparison with high-income countries.
4 The regression results presented in Table 1 are used to calculate the thresholds. The thresholds for economic and

social inequality in relation to GDP per capita (Figure 1) are obtained by controlling for average investment
spending levels, infrastructure index, financial inclusion, openness, governance, tax rate and where necessary
income equality. A similar procedure was carried out in Figure 2 by controlling for average GDP per capita,
investment spending, financial inclusion, openness, tax rate and where necessary income equality. This is based on
the mean of the pooled sample of selected provinces. In addition, the obtained thresholds also controlled for all other
unobserved variables in the estimations, which is captured through the error term.

5 Similar idea was adopted in Kraay and Nehru (2006) when categorizing weak, medium and strong policy using the
World Bank’s Country Policy and Institutional Assessment.

6 The derived Lorenz curves and Gini index for economic and socio-inequality per province are presented in
Appendices A and B.

7 According to Statistics South Africa’s General Household Survey of 2012, on average, there are about four members
in a particular household in the country.

8 The following are codes to access the data from Statistics South Africa via Quantec Easydata database: ‘Q413hect’
for land distribution, ‘Q16hiedu’ for education distribution, and ‘totmhinc’ for income distribution.

9 To derive the Lorenz curves, the cumulative distribution of the income or social variables is plotted against the
cumulative distribution of the population variable after specifying the line of equality. This is done for every year
where data are available between 1995 and 2012 (see Appendix A).
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Appendix A

Theoretical framework, methodology and
data analysis

The distribution of a country’s economic
resources is vital in achieving its major national
development objectives. Income inequality in
South Africa is closely inter-linked to social
inequality. For instance, access to quality basic
and higher education, and access to land for
production are all associated with the level of
income (UNDP, 2013).

The study presented in this article looks at the
macroeconomic, structural and institutional
determinants of social and economic inequal-
ities, examining their impact across the nine
provinces of South Africa. The analysis employs
a panel data econometric technique to estimate
the determinants/drivers of inequalities in the
country.

Structural factors are linked to the level or
stock of physical infrastructure, while institu-
tional factors are associated with the level of
governance embedded in the system. Therefore,
three distinct panel estimations were carried out
to determine the factors responsible for inequal-
ity in South Africa over the period 1999–2012,
1995–2012 and 2002–2012 (based on available
data) for income, education and land inequality,
respectively.

The econometric models are presented alongside
their a priori sign below:

ln gini incit = β1 - β2 ln gdp pcit - β3 ln invit
± β4 ln openit ± β5 ln creditit

- β6 ln piiit - β7govit ± ln taxit ± eit ðA1Þ

ln gini eduit = β1 - β2 ln gdp pcit - β3 ln invit
± β4 ln openit ± β5 ln creditit

- β6 ln piiit - β7govit ± ln taxit
+ ln gini incit ± eit ðA2Þ

ln gini landit = β1 - β2 ln gdp pcit - β3 ln invit
± β4 ln openit ± β5 ln creditit

- β6 ln piiit - β7govit ± ln taxit
+ ln gini incit ± eit ðA3Þ

Where gini_inc is the level of gini (income) index;
gini_edu is the level of gini (education) index;
gini_land is the level of gini (land) index; inv is the
investment spending; gdp_pc is the gross domestic
product (GDP) per capita; open is the level of
openness (globalization); credit is the level of finan-
cial inclusion/deepening; tax is the average tax
rates; pii is the physical infrastructure index (PII);
gov is the level of governance index; e is the
error term and the subscript (it) refers to prov-
ince and time period respectively. All variables are
presented in their natural logarithm (ln_) forms
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except for the governance index, which has nega-
tive values.

The GDP per capita is expected to pose a
negative relationship with inequality, as evidenced
in the literature. Therefore, an increase in GDP per
capita should reduce the level of both income and
non-income (social) inequality, given that the cause
of the rising GDP is pro-poor otherwise a positive
relationship may ensue. Similarly, the level of invest-
ment spending (public and private) is expected to
have a negative relationship with inequality. The
rate of openness (globalization) of an economy, the
level of financial inclusion/deepening and tax rates
are ambiguous in relation to the level of inequality.
An open economy may reduce inequality, with
more equal access to economic activity. Also, equal
access to finance or credit is expected to lead to
reduction in inequality. Tax rates could lead to
redistribution of income in the economy if tax
revenue collected by government benefits the poor
in the society. A rising tax level may not be effective
in granting equal access to quality education,
healthcare facilities and land especially in a mixed
economy with huge structural constraints such as
South Africa. Therefore, increased taxation could
lead to continuing social inequality.

Quality physical infrastructure and good govern-
ance structures set a strong foundation for a more
inclusive economy where every individual can
engage in meaningful economic activity. Therefore,
physical infrastructure and governance are expected
to pose a negative relationship with inequality.

Income inequality index is included as an addi-
tional explanatory variable to the two measures of
social inequality (access to education and land).
Income inequality is expected to pose a positive
relationship with social inequality (UNDP, 2013).
Therefore, a reduction in income inequality should
also lead to a reduction in the level of social
inequality.

The specification of the models reveals a possible
endogeneity problem among the regressors and
this has rendered the use of ordinary least squares
inappropriate in the estimations. This implies that
the explanatory variables in the model could be
determined by each other and hence can be
correlated with the error term. In this scenario,
an instrumental variables regression is appropriate

to derive robust estimates of the parameters in
Equations (1) – (3). Following similar steps as in
Akanbi (2013, 2015), a two-stage least squares
(TSLS) estimation method is adopted and in
order to correct for possible omitted variables and
error-in-variables, suitable instruments that are
assumed to be highly correlated with the observed
explanatory variables and uncorrelated with the
error term are used (Wooldridge, 2010: 89–115).
The instruments used are one to two period lag of
all the dependent and independent variables in the
estimations.

In addition, province-specific characteristics
were considered in the estimations under the
assumption that although these provinces may
have similar economic structures, there still exist
major differences in their patterns of inequality.
Time-specific characteristics could not be captured
due to the limited time period used. Given this, the
study carried out the TSLS with one-way (cross-
section-specific) fixed effect estimation techniques.

Data description and analysis

The data used in the analysis are obtained from the
Statistics South Africa, South African Reserve Bank,
Quantec; EasyData, World Bank; World Databank,
IMF; International Financial Statistics, and World-
wide Governance Indicators database. It covers the
period between 1995 and 2012 for the nine pro-
vinces. Where necessary, all data are measured in
local currency (South African rand). Data availabil-
ity and weaknesses limited the analysis, especially
with regard to the survey data from Statistics South
Africa employed in deriving the inequality variables.

Deriving the Lorenz curves and Gini index

Social inequality is analyzed in terms of the dispa-
rities in the distribution of human capital – access
to education and land ownership, while economic
inequality refers to unequal income distribution in
the society.

Economic inequality is analyzed on the basis of
general household income and expenditure distri-
bution and categorized as the percentage of the
household population belonging to a particular
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income bracket in the nine provinces of South
Africa.6

Social inequality is analyzed as follows:

Education inequality

This refers to the percentage of the total popula-
tion who have completed a particular level
of education per province using an outcome-
based approach. The education sector has regis-
tered poor outcomes over the past two decades
despite increased spending in the sector with
approximately 20 percent of the country’s bud-
get devoted to education. There is a huge dis-
parity between the quality of public and private
education, especially at the basic education
level. Only middle- to high-income earners can
access quality private education. This setback
has hindered many South Africans from pursu-
ing higher education. Therefore, access to edu-
cation is a key indicator of social inequality in
South Africa.

Land inequality

This refers to the percentage of household popula-
tion who have access to land for production
purposes per province.7 As a factor of production,
land plays a crucial role in any economy and
therefore when it is evenly distributed among
citizens, this enhances production efficiency. Land
distribution remains one of the most debatable
socio-economic issues in South Africa. The legacy
of apartheid continues to hinder the equal distribu-
tion of land. Majority land ownership remains in
the hands of a minority, and this presents a major
social threat. The analysis spotlights the land size
that is accessible to each household for production
purposes.

Lorenz curves are derived for the nine provinces
using the Statistics South Africa Household Sur-
vey.8 The Lorenz curves and Gini coefficients are
calculated following Slack and Rodrigue (2009)
and presented below:

G=1 -
Xz

i=0

σYz -1 + σYzð Þ σXz -1 - σXzð Þ (A4)

where σY is the cumulative distribution of the
income or social variables, for i=0,…z with Y0=0
and Y1=1; and σX is the cumulative distribution
of the population variable, for i=0,…z with =0
and X1=1.9

The Gini coefficient is a ratio between zero and
one, where zero implies that each individual or
household in the economy receives the same
income or social capital and one implies that only
one individual or household receives all the
income and social capital (Benson, 1970).

Since the distribution in the household sur-
veys changes frequently over time, this creates
volatility in the calculated annual Gini index. To
reduce this noise between these years, a five-year
moving average for the Gini index is calculated
using the initial year Gini index as the bases for
the previous five years. This is based on the
assumption that significant changes in inequal-
ity or other development issues will only be
visible over the medium-term period (i.e. five
years).

Measuring infrastructure

The measure of infrastructure is updated from
Akanbi (2013) derived index, which includes
South Africa. Infrastructure is represented by a
composite PII, which is based on three infra-
structure stocks of (i) roads, (ii) telecommunica-
tion, and (iii) electricity. Empirical literature on
the link between infrastructure and economic
development has been plagued by single-infra-
structure stock (Calderón, 2009). To avoid this
shortcoming, Calderón and Servén’s (2004)
approach was adopted in building an aggre-
gate index that combines the three infrastruc-
ture stocks. In addition, the aggregation of the
infrastructure stocks will help to reduce the
measurement error associated with a single-
infrastructure indicator.

Measuring governance

The worldwide governance indicators developed
by Kaufmann et al. (1999) were utilized in this
analysis. The indices cover a broad range of policy
and institutional outcomes for a large number of
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countries, and include the rule of law, corruption
control, government effectiveness, regulatory qual-
ity, voice and accountability, and political instability.
These indices are also employed in Globerman and
Shapiro (2002) and Akanbi (2012) as a measure
of governance.

Governance is captured in a broader context
by taking the average value of the six elements
in the governance indicators as a measure of
governance. The governance indicators’ series
is only available from 1996 onward, with miss-
ing values for 1997, 1999 and 2001. To circum-
vent this problem, an interpolation technique
was adopted in order to fill in the missing data
points.

Other variables

Other variables included in the specifications are:
real GDP per capita, measured as the ratio of real
GDP to population per province; investment spend-
ing is measured as the gross capital formation per
province; openness/globalization is measured as
the sum of exports and imports in relation to GDP
per province; financial inclusion is measured as
the ratio of broad money supply to GDP; and, tax
rate is measured as the ratio of GDP to total tax
revenue in the economy. The financial inclusion
and tax rate variables use the aggregated (overall)
values for all the provinces due to unavailability of
disaggregated data.
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Northern Cape Free State Kwazulu-Natal

North West Gauteng Mpumalanga
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Figure A1: Total economy and provincial Lorenz curves – based on income distribution
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Total Economy Western Cape Eastern Cape

Northern Cape Free State Kwazulu-Natal

North West Gauteng Mpumalanga
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Figure A2: Total economy and provincial Lorenz curves – based on education distribution
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Northern Cape Free State Kwazulu-Natal

Figure A3: Total economy and provincial Lorenz curves – based on land distribution
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Figure B1: Total economy and provincial Gini (income) index 1999–2012
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Figure B3: Total economy and provincial Gini (land) index 2002–2012Panel A: Downward trending provinces;
Panel B: Upward trending provinces
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