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Abstract

Policymakers need better information regarding wellbeing inequality
to ascertain the contributing factors and to determine whether policy has
been successful in improving the spread over time. In this paper, we con-
struct a multidimensional composite wellbeing measure, at a micro level,
which includes “economic and non-economic” and “objective and subjec-
tive measures” of wellbeing. We use NIDS data spanning the period 2008
— 2015. We compare the results on measuring wellbeing inequality using
the composite index and income. This allows us to gain insight into, which
is a better measure of wellbeing inequality. Additionally, we investigate
the determinants of cross-sectional wellbeing inequality in 2008 and 2015
using regressions of the recentered influence function. Lastly, we use the
Oaxaca-Blinder decomposition to identify the role played by covariates in
shaping the evolution in wellbeing inequality. This allows us to determine
if the observed change in wellbeing inequality is mainly due to a coeffi-
cient — or endowment effect. We focus on South Africa, as it is one of
the most unequal societies in the world. Our results show a more equal
distribution in multi-dimensional wellbeing than either income per person
or life satisfaction and indicate that the spread in wellbeing has improved
from 2008 to 2015. Factors that decrease wellbeing inequality are mostly
demographic in nature. Factors that increase wellbeing inequality are (i)
the gap in wellbeing between rural and urban areas (ii) the limited number
of people that have access to computer literacy, credit and transport and
(iii) relative income. Lastly, we find that improved wellbeing inequality is
due to better efficiencies in the use of endowments, rather than increases
in the endowments itself. Policies should not only endeavour to increase
endowments but also to improve the efficient translation of these endow-
ments into higher levels of wellbeing equality by improving institutions
and limiting corruption.
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1 Introduction

In this paper, we construct a multidimensional composite measure of wellbeing,
which includes domains comprising of an economic and non-economic nature,
as well as objective and subjective indicators. The purpose of doing this lies
in determining the most appropriate measure to be used when determining the
long-run outcome on the improvement in wellbeing (Stiglitz et al. 2009, Deaton
2013, OECD 2013). Furthermore, we utilise the wellbeing index to investigate,
at a micro level, what determines the level — and drives the change in wellbeing
inequality.

This is an essential study, since knowing what drives wellbeing inequality
and being able to stop the digression, could ease social tension with regard to
i) social-capital problems, such as crime, violence, imprisonment, and a lack
of trust; ii) health-related problems, such as substance abuse, life expectancy,
obesity and mental illness; and iii) human-capital problems, such as lack of
child wellbeing, high school dropouts and teenage pregnancies (Wilkinson &
Pickett 2009, Helliwell et al. 2015). Unfortunately, for South Africa, a country
known for being a highly unequal society, these issues mentioned above are more
commonly found within such as a society (Macinko et al. 2003, Lynch et al.
2004, Subramanian & Kawachi 2004, Wilkinson & Pickett 2006, 2007, 2008,
2009). It is thus imperative that we find research-guided policy interventions in
order to address inequality within South Africa.

Traditionally, most studies that focus on distributional patterns approach
them from an objective point of view. Inequality in material wellbeing, as
measured by either income, expenditure or consumption, at a macro level, has
received most attention thus far (see Kuznets 1955, Neckerman & Torche 2007,
Morrison et al. 2011, Corak 2013, Deaton 2013, Atkinson & Bourguignon 2015,
Puntscher et al. 2015, Keeley 2015, OECD 2015, Mikucka et al. 2017, Main et
al. 2017, Lundberg & Waldenstrom 2018). In saying this, there is a growing
interest in looking beyond material inequality, and numerous studies focus on
measuring distributional patterns for single objective social indicators or from a
subjective point of view. These studies also primarily focus on the macro level,
but utilise objective social — or subjective indicators, such as life expectancy, in-
fant mortality rates, happiness or life satisfaction (see Dasgupta & Weale 1992,
Alesina et al. 2004, Kalmijn & Veenhoven 2005, Graham & Felton 2006, Di-
ener et al. 2010, Gandelman & Porzecanski 2013, Becchetti et al. 2014, Clark
& D’Ambrosio 2014, Delhey & Dragolov 2016, Goff et al. 2016, Helliwell et
al. 2016, Barrington-Leigh & Escande 2018). In terms of composite indices,
the following studies analyse wellbeing inequality (Decancq et al. 2007, Aristei
& Bracalente 2011, Rijpma 2014, Jorda et al. 2015, Poppitz 2017, Medcalfe
2018), but suffer from being focused on only the economic and non-economic
domains of income, health and education. Additionally, four wellbeing indices
capture inequality dynamics, the Genuine Progress Index, Index of Economic
Wellbeing, Index of Sustainable Economic Wellbeing and the Sustainable Soci-
etal Index whom all focus on one domain, namely economic inequality (Peterson
2013). However, there is one index that relates to our newly constructed com-



posite wellbeing measure, the Inequality-Adjusted Human Development Index
(IAHDI). It accounts for inequality in income, education and health but not
subjective wellbeing, on a macro level (not micro level).

The principle that the link between objective conditions and subjective well-
being is sometimes contradictory and, therefore, monitoring subjective, as well
as objective measures, has been well-established in the social indicators’ lit-
erature (see Easterlin 1974, Land 2000, Stiglitz et al. 2009, OECD 2013).
Wellbeing is multidimensional and as such no single unidimensional measure
can adequately capture the full extent of wellbeing achievement (see Sen 1982,
1985, 1993, Stewart 1985, Doyal & Gough 1991, Ramsay 1992, Max-Neef 1993,
Schwartz 1994, Cummins 1996, Narayan et al. 2000, Nussbaum 2000, McGillivray
& Shorrocks 2005, Bérenger & Verdier-Chouchane 2007, Kahneman & Deaton
2010, Rossouw & Naudé 2008, Higgs 2007, Rahman et al. 2011, Greyling &
Tregenna 2017, Diener & Suh 1997, Ven 2015, Fleurbaey 2015, Peiré-Palominol
& Picazo-Tadeo 2018, Medcalfe 2018).

Therefore, previous literature is limited, through either i) its focus on sin-
gle measures (either objective or subjective of nature), ii) using a composite
index without a subjective domain, and iii) investigating the factors which in-
fluence the levels and changes in inequality over time at a macro — rather than
a micro level. As such, there are no studies that investigate the inequality of a
multidimensional composite wellbeing index, such as the one proposed in this
study.

Consequently, the current paper adds to the above literature by being the
first known study to construct a multidimensional composite wellbeing index
at a micro level, comprising domains of an economic and non-economic nature,
as well as objective and subjective indicators. This composite index is used to
investigate the distribution of wellbeing within a country, and then compared to
the distributional patterns obtained for a single pure objective and subjective
measure. Furthermore, the study investigates the drivers of wellbeing inequality
at a micro level for both specific levels and changes over time. To the knowledge
of the authors, this has not been done before, though for comparative studies re-
lated to happiness/life satisfaction see Shepherd (2008), Burger & Jafta (2012),
Becchetti et al. (2014), Fredricks & Yu (2017) and Yang et al. (2018). It is
essential to determine the factors influencing wellbeing inequality to allow for
direct policy intervention if equality, which is in the interest of all, is to be
achieved.

Lastly, this study adds to the relatively sparse array of studies focusing on
inequality in the Sub-Saharan African region, as most studies focus on either
Europe, the United States of America (USA) or the South/South East Asia
region. These studies mainly focus on material inequality as there are no previ-
ous studies on wellbeing inequality (see Shepherd 2008, Tregenna & Tsela 2012,
Burger & Jafta 2012, Fredricks & Yu 2017, Kollamparambil 2019).

The first contribution of constructing a multidimensional composite wellbe-
ing index recognises the argument put forth by Deaton (2013) which defines
wellbeing, as all the things that are good for a person that makes for a good
life. Therefore, our composite wellbeing index follows both Stiglitz et al. (2009)



and the OECD’s Better Life Index (OECD 2018) and consists of the follow-
ing domains: housing, income, jobs, community, education, life satisfaction and
safety!.

In order to construct the composite wellbeing index, the study uses the
National Income Dynamics Survey (NIDS) panel dataset, which includes four
waves and spans a period from 2008 to 2015. To determine the change over
time in wellbeing inequality, we compare the results obtained for waves 1 (2008)
and 4 (2015)s, respectively. In measuring inequality, we follow Kalmijn and
Veenhoven (2005) and primarily use the variance of the indicators, although we
also use a wide array of other inequality measures for robustness purposes. We
use the regression of the recentered influence functions (RIF) to determine the
influencing factors of wellbeing inequality, in terms of both the variance and the
Gini-coefficient. For interpretation purposes, we rely on the results from the
variance, as it is the most appropriate measure for bounded variables. Lastly,
we apply an adjusted form of the Oaxaca-Blinder decomposition technique to
the two periods (2008 and 2015) to determine whether the endowments (com-
position effect) or the structure that exists between the covariates and wellbeing
(coefficient effect) causes a change in wellbeing inequality over time.

Our results indicate that South Africa has a more equal distribution in well-
being, compared to either real income per person or life satisfaction. About the
determinants of wellbeing inequality, we find that being in a stable relationship
and feeling better connected to society decrease inequality. On the other hand,
residing in rural — rather than in urban areas, having a lower perceived relative
income, being part of the small group, which is computer literate and having a
loan or possessing a vehicle, increase wellbeing inequality. We find that the co-
efficient effect contributes most in explaining the improved spread in wellbeing
from 2015 to 2018. This means that policy should not focus on merely increasing
the absolute levels of endowments for the group of individuals lagging, but also
on the efficient translation of the endowments to improve wellbeing inequality.
Factors that can improve the spread in wellbeing and should be used more ef-
ficiently include ownership of a mobile phone, being computer literate, having
access to formal credit, being a homeowner and being a grant recipient.

The rest of the paper is structured as follows. Section 2 contains the outline
of the methodology used, whereas section 3, describes the data and the selected
variables. The results and analysis follow in section 4, while the paper concludes
in section 5.

2 Approach

In the empirical analysis, we use various stages and methodologies and, as such,
we divide this section into four parts;

1. construction of the composite wellbeing index for the period from 2008 to

1'Unfortunately, we were limited by our dataset and could not include variables representing
the domains of the environment, civic engagement and work-life balance.



2015;
2. inequality measures used in obtaining the distributional patterns;

3. the methodology employed to investigate the determinants of cross-sectional
wellbeing inequality at two-time periods;

4. the methodology applied to determine whether different characteristics
or structural changes explain the difference in the observed inequality
between 2008 and 2015.

2.1 Methodology followed for constructing the composite
wellbeing index

In constructing the composite wellbeing index for South Africa, we follow the
methodology as put forth in the ‘Handbook on Constructing Composite Indica-
tors’ (OECD 2008), Hagerty and Land (2012), Land (2014) and Greco, Ishizaka,
Tasiou and Torrisi (2019). Firstly, guided by the literature (Stiglitz et al. 2009
and the OECD Better Life Index) we identify the specific domains of wellbe-
ing as well as the indicators within each of the domains to be included in the
composite wellbeing index. Next, we normalise each of these indicators in order
to make the variables comparable, as our measures are in different units such
as years, currencies or scales. To normalise the indicators, we make use of the
minimum-maximum method?.

To weight the index, we choose equal weighting with linear aggregation. As
argued by Hagerty and Land (2012), equal weighting has the benefit of simplicity
(see also the HDI), which is essential for policymakers when formulating effective
policy. Furthermore, we agree with Saisana and Tarantola (2002), Freudenberg
(2003) and the OECD (2008) to instead see the weights not as a measure of
importance, but rather as a trade-off between pairs of indicators. Decancq and
Lugo (2013) stress this point by showing how weights in this setting express the
marginal rates of substitution among pairs of indicators. Understandably, this
trade-off implies constant compensability between indicators and dimensions;
thus, a unit could compensate for the loss in one dimension, with a gain in an-
other (OECD 2008; Munda and Nardo 2009, Mazziotta and Pareto 2017, 2018).
Although compensability might not be desirable when constructing composite
indices to measure the performance of countries or regions, it is beneficial at
a micro level, where we measure the level of wellbeing of an individual, rather
than comparing the wellbeing of each or ranking individuals.

To test the sensitivity of our composite wellbeing index to subjective choices
we made regarding, the (i) normalisation of the indicators, (ii) method of weight-
ing — and (iii) aggregation of the composite index, we construct alternative com-
posite indices, using these different options. The different methods of normalisa-
tion that we use are the minimum-maximum method and standardisation. The

2The Min-Max method normalise an index to have an identical range [0, 1] by subtracting
the minimum value and dividing by the range (Arellano and Bover 1995, Tabachnick and
Fidell 2007, OECD 2008).



weighting methods we apply are principal component analysis (PCA) and equal
weighting. Furthermore, using equal weighting, we distinguish between linear —
and geometric aggregation®. To test the robustness of our index to these subjec-
tive choices, we calculate the Pearson correlation coefficient between our index
and the alternative indices. If the correlation is strong, positive and significant,
we assume our index to be robust (see Jords et al. 2015).

Furthermore, we test the linkage (correlation) of our composite index to other
published indices and wellbeing measures, as an additional method to validate
our index (Hagerty & Land 2012, OECD 2008). We are limited in our choices,
as no other multidimensional composite wellbeing index exists for South Africa.
A likely alternative measure for wellbeing that we use as a robustness check is
the HDI. In saying this, one must remember that it is constructed at the macro
level and includes only three domains, compared to our index, which is more
comprehensive and constructed at the micro level. However, we do compare the
trend in these indices over time. Furthermore, we also compare the trend of
two single indicators of wellbeing to our index, included in the dataset, but not
included in the composite index itself. For this purpose, we make use of the
real household income per person and a subjective measure of wellbeing that
captures happiness, derived from the question, “Are you happier, the same or
less happy with life than you were 10 years ago?” If the trend over time is
positively correlated and statistically significant, we assume that our composite
wellbeing index is a valid representation of wellbeing in South Africa (Groh et

al. 2010).

2.2 Inequality measures

Average statistics of income, consumption, health and wellbeing can contribute
to policymaking in a meaningful way but can hide the true picture of the overall
living standards in a country. The distribution of these indicators needs more
prominence when considering policy intervention. Inequalities in human condi-
tions are integral to any assessment of wellbeing across countries and the way
that it is developing over time. Wellbeing inequalities should be assessed across
people, socio-economic groups and gender (Stiglitz et al. 2009).

According to the research of Kendall and Stuart (1977), there are many sta-
tistics for quantifying the dispersion in distributions, such as the range, average
deviation from the mean, variance and its square root, the standard deviation,
relative standard deviation, interquartile range, mean pair distance, the Gini-
coefficient, Lorenz curves, Theil’s measure of entropy and the Atkinson’s class
of inequality measures. However, not all of these measures perform equally well
in measuring the dispersion of bounded indicators such as happiness or in the

3 As the minimum-maximum method is our preferred method of normalisation, it implies
that some indicators do have a value of zero, which can result in a dimension with a value of
zero, which has implications if geometric aggregation is used. However, in the complete data
set there are very few dimensions of individuals that have a value of zero. In the instance
where a dimension is equal to zero, the whole observation is deleted. Nonetheless, the rate of
missingness is very low and the results are comparable to that of the linear aggregated index.



current paper, the composite wellbeing index. In this study we were led by the
works done by Kalmijn and Veenhoven (2005) who found that pure statistical
measures of dispersion such as the variance and its square root, the standard
deviation, and the interquartile range give the most satisfactory results in mea-
suring the inequality in bounded variables (see also Theil 1967, Atkinson 1970,
Yitzhaki 1973, Shorrocks 1980, 1982a, 1982b, Cowell 2003, Wagstaff 2005, 2009,
Behboodian 2006, Erreygers 2009a, 2009b, Ovaska & Takashima 2010, Farris
2010, Ott 2011, Clark et al. 2012). Therefore, given the nature of our compos-
ite wellbeing index, we use these measures of dispersion to determine inequality
in wellbeing and also adjust these measures according to the mean values for
comparison. The Gini-coefficient is not deemed to be the most appropriate mea-
sure for bounded variables but following Ferrer-i-Carbonell and Frijters (2004),
van Praag and Ferrer-i-Carbonell (2004, 2006), van Praag (2007), Becchetti et
al. (2014) and Fattore (2017) we accept that when we treat a variable as either
cardinal or ordinal in a regression framework, it is likely that we will obtain
similar results as is the case for continuous or unbounded variables. Conse-
quently, seeing as the Gini-coefficient is arguably the most cited measure of
inequality, especially for those studies investigating income inequality, we use it
for a robustness check.

2.3 Methodology employed to investigate the determinants
of cross-sectional wellbeing inequality at two-time pe-
riods

Which factors determine wellbeing inequality in South Africa? In order to
answer this question, the study utilises a relative newly developed regression
method?, called the recentered influence functions (RIF) regression® (Firpo et
al. 2009, Yang et al. 2018, Kollamparambil 2019).

We denote the outcome variable by Y and assume that F' represents its
distribution. v (F'), thus a statistic of Y, such as its variance (see section 3.2 for
a discussion of dispersion measures). The RIF regression aims to measure how
explanatory variables, influences v(F'), and we write the regression as follows:

RIF (Wellbeingvariance) =a+X; + ¢

where the explained variable is the variance in wellbeing inequality and as a
robustness check, the Gini-coefficient. A vector of explanatory variables is rep-
resented by X; moreover, the error term is ;.

4See Alaimo and Solivetti (2019) and Ferrari and Cribari-Neto (2004) for fractional — (the
former study) and beta models (the latter study) used for bounded variables [0,1].
5For a detailed discussion of “recentered influence functions” (RIF) see Firpo et al. 2009.



2.4 Methodology applied to determine whether different
characteristics or structural changes explain the dif-
ference in the observed inequality from 2008 and 2015

Why did wellbeing inequality decrease from wave 1 (2008) to wave 4 (2015)7
Following a number of studies (see for example Shepherd 2008, Burger & Jafta
2012, Fortin et al. 2012, Becchetti et al. 2014, Fredricks & Yu 2017, Yang et
al. 2018) we use the Oaxaca-Blinder decomposition technique to decompose the
wellbeing inequality difference between wave 1 and wave 4 and determine the
causes of the decrease in wellbeing inequality.

The technique decomposes inequality in wellbeing into two distinct com-
ponents, a composition and coefficient component. The composition effect is
related to the change in the distribution of the covariates, for example, access
to healthcare and loans, whereas the coefficient component is related to the
changes in the returns of these covariates. Using the Oaxaca-Blinder decompo-
sition allows us to derive both the aggregate and the detailed decomposition of
the mean.

The following sub-section will provide an abridged illustration of the decom-
position technique as applied in this study (taken from Becchetti et al. 2014:13).

Let Ybe the degree of wellbeing. Let also Y;; be the wellbeing of an individual
1 observed in wave 4, and Yjo the corresponding value in wave 1. For each i the
observed degree of wellbeing is Y; = Y;1 ¢ T; + Y;p e (1 — T7), where T; = 1 if we
observe the individual in wave 4, and 0 otherwise. Finally, let X be a vector of
K individual covariates, which we observe in both waves.

We write the conditional mean of Y on X at time ¢ = 0,1 as E(Y|XT =
t) = Xf,, where 3, is the vector of regression coefficients. The Oaxaca-Blinder
decomposition allows one to break down the overall differences in means, A# =
[, — Mg, into two components, the coefficient effect, A#, and the composition
effect, AX.

However, in this study, we are not interested in the mean differences, but
rather in the distributional differences in wellbeing between wave 1 and wave
4. Therefore, we make use of the extension of the Oaxaca-Blinder method, as
suggested by Di Nardo et al. (1996) and Fortin et al. (2012) and is adopted in
the study of Becchetti et al. (2014). In this study, the Oaxaca-Blinder is applied
to distributional parameters other than the mean, such as the variance and Gini
index. This is done through a reweighting procedure when making use of the
RIF regression method. By reweighting the distribution of X’s (wellbeing) in
wave 1 to have the same distribution as in wave 4, it is possible to estimate the
counterfactual mean X1, as well as the counterfactual coefficients 44, from the
regression of our RIF (Yy;v) on the reweighted sample.

Thus, by adding and subtracting the counterfactual estimated RIF regression
X0196, it is possible to decompose the overall change as:

Ay = X196 — Xorvo] + [Xo1961 — Xog] (1)
We define equation 1 as the ‘reweighted-regression’ decomposition. However,
this decomposition entails both a specification and a reweighing error. Then,



we estimate the “pure” composition effect as:

A%, = (Xo1 — Xo)¥o (2)
And the “pure” coefficient effect as:
A%, = Xa[31 — 961 (3)

3 Data and variables

3.1 Data

The data used in this paper comes from the first four waves of the National
Income Dynamics Survey (NIDS), spanning the period 2008-2015. As a first
instance, data from all four waves are combined and pooled to construct a
composite wellbeing index and then we use data for waves 1 and 4 in the cross-
sectional analysis. The purpose for this is to determine the factors that influence
wellbeing in these periods and to determine whether mainly a composite or
coefficient effect is responsible for the change in wellbeing inequality over time.
NIDS is a face-to-face longitudinal survey, which is repeated with the same
individual household members every two years (NIDS 2016b). This dataset
focuses on the livelihoods of individuals and households over time. The reason
for choosing the NIDS data is because it is a rich panel dataset following the
same people over time and providing information on the different wellbeing
domains of the respondents. We restrict the analysis of this study to adults,
successfully interviewed in all four waves. Per wave, there are 9360 individuals
and in the pooled dataset 37440 observations across the four waves.

3.2 Variables

The selection of the variables to be included in the composite wellbeing index
was based on two significant contributions to the field, i.e. the Stiglitz et al.
(2009) secular report and the OECD’s Better Life Index (OECD 2018). The do-
mains outlined as important by the Stiglitz Report included: health, education,
everyday activities including work and housing, participation in the political
process, social relationships, safety from bodily harm and the environment in
which people live. These were functionalised in the Better Life Index through
the inclusion of the domains: housing, material wellbeing, jobs, community, ed-
ucation, environment, civic engagement, life satisfaction, safety and work-life
balance. Unfortunately, limited by our dataset, we could not include variables
representative of all the domains above. We could not include the environment,
civic engagement and work-life balance domains in our composite wellbeing in-
dex.

The precise effect of not including these domains in our composite wellbe-
ing index cannot be estimated. In saying that, we can make a few educated
statements regarding this. The right to vote is often used to measure civic en-
gagement. Since the end of Apartheid in 1994, all South Africans over the age of



18 has the right to vote. According to Nhlapo et al. (2017), who used data from
the South African Social Attitudes Surveys (SASAS), the average proportion of
South Africans that intended to vote in 2014 was 87 per cent. Therefore, we
can assume that voting turnout is relatively high and that this domain will be
relatively evenly spread. Work-life balance in South Africa is quite a complex
concept. Work and home (or family and leisure time) are the two most signifi-
cant domains in the life of an employed individual (see Kofodimos 1993, Lewis
& Cooper 1995, Papalexandris & Kramar 1997, Greenhaus et al. 2003). This
notion of work-life balance is challenging to incorporate in the South African
context since the unemployment rate is exceptionally high; in this sample, more
than 61 per cent is unemployed. Therefore, only a small amount of people will
likely be affected by this domain, and the effect on the distribution could be
minimal. Even though South Africa’s CO5 emissions increased by 21.2 per cent
from 2000 to 2012, it remains relatively low (9.5 tons per person) compared
to developed countries (14.1 tons per person in the USA) (USEIA 2017, DEA
2018). Since the environment affects all South Africans, we are of the opinion
that this domain has a relatively equal distribution among her people.

Against this backdrop, together to use both subjective and objective indi-
cators at a micro level (see section 1 for discussion), the composite wellbeing
index includes eight domains, represented by specific indicators (see table 1 for
descriptive statistics, these statistics are in the raw format before normalisa-
tion).

All variables, utilised in the composite wellbeing index, are recoded to have
the same direction of coding, i.e. that the minimum value indicates the most
‘negative’ and the maximum value the most ‘positive’. Additionally, all variables
were normalised using the minimum-maximum method, ensuring a scale varying
between 0 and 1.

The domains and indicators included in the composite index are as follows:

1. To represent the domain of education, we use the highest level of education
attained. The level of education varied from no schooling (coded as 1) to 16
years of education (coded as 17) (reflecting post-graduate qualifications).

2. To represent the domain of material wellbeing, we use household expendi-
ture per person. The decision to use expenditure over income is two-fold.
Firstly, expenditure excludes consumption not based on market trans-
actions, which is vital since many developing countries engage in home
production activities. Secondly, since formal employment and sources of
income change regularly, expenditure provides a more constant represen-
tation (Deaton & Grosh 2000).

3. Asregards the quality of housing, the study use equal weighting and create
a composite index using four indicators, namely: the number of rooms in
the house per person (after normalisation, thus a range between 0 and 1),
whether a person has access to the following; piped water in the household,
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electricity for cooking purposes® and a flush toilet. To address the problem
of adding binary and a continuous variable, to derive a composite index,
we make use of the following equation:

Quality of housing = (roomsx0.25)+(waterx0.25)+(electricity+0.25)+(toilet*0.25)

This implies a weighting of 0.25 for a successful outcome (water, electricity,
toilet) and a weighting of 0.25 for the indicator rooms per person.

1. To include the economic and social benefits associated with having a job,
the study utilises employment status.

2. In order to gauge the strength of the social network in communities, the
study uses a measure of trust. Participants had to respond to the following
scenario “Imagine you lost a wallet or purse that contained R250 and your
contact details, and it was found by someone who lives close by. Is it very
likely, somewhat likely or not likely at all to be returned with the money
in it?”

3. As a measure of personal security, the study uses a variable that deter-
mines the frequency at which a person is exposed to burglaries, theft or
muggings in their neighbourhood, with a range from ‘never happens’ to
‘very common’.

4. Asa complement to the objective data in the index, we include a subjective
measure for life satisfaction to gain insight into how respondents evaluate
their lives. The study makes use of the question “Using a scale of 1 to 10
where 1 means “Very dissatisfied” and 10 means “Very satisfied”, how do
you feel about your life as a whole right now?”

5. To measure health, we use a self-assessed measure of health, namely "How
would you describe your health at present?" with a response on a scale
from ‘poor’ to ‘excellent’.

In terms of the variables included in the recentered influence functions (RIF)
regression analysis (table 2), we were led by an extensive literature review (see
Moller & Saris 2001, Bookwalter & Dalenburg 2002, Westaway et al. 2007,
Higgs 2007, Hinks & Gruen 2007, Kingdon & Knight 2007, Stevenson & Wolfers
2008, Rahman et al. 2011, Puntscher et al. 2015, Manuel et al. 2017, Yang
2018, Kollamparambil 2019). Noted that most of the studies we rely upon
were focused on determining the influencing factors in either happiness or life
satisfaction inequality on a macro level since no studies (to the knowledge of
the authors) focused on a composite wellbeing index at a micro level.

6The construction of the “quality of housing index” follows the same method (equal weight-
ing and linear aggregation) as is used to construct the education component of the HDI (UNDP
2010).
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In table 2, we give the mean and standard deviation of the variables in wave
1 and wave 4 and also indicate the minimum and maximum values of each. In
brackets, as appropriate, we indicate the coding. We provide the frequencies of
those variables that have more than two categories. The variables included in
the RIF model are age categories, gender, race categories, marriage, religion,
access to healthcare, income relative to that of your neighbour, income relative
to the mean income of the sample, computer literacy, having a loan, cellphone
(mobile), house ownership, being a grant recipient and geographical variables.

In terms of demographic variables, as expected we find that the sample aged
from wave 1 to wave 4 with fewer people in the age category of younger than
25 in wave 4 and more in all other age categories. The dominant racial group
is African (86 per cent), followed by Coloureds (8 per cent), Whites (4.6 per
cent) and Asians (1.4 per cent). Interestingly, we find that the number of people
who were married or in a stable relationship decreased from wave 1 to wave 4
and that the number of people who found religion to be important increased.
From the geotype variables, we noticed a margin of rural-urban migration, with
the urban sector increasing from 55 to 59 per cent from wave 1 to wave 4 (see
section 5.4 for further discussions).

4 Results

The results section reports on (i) the composite wellbeing index derived using
equal weighting; (i) the dispersion of said index as well as the comparative
subjective and objective indicators; (iii) factors influencing wellbeing inequality
in wave 1 (2008) and wave 4 (2015), respectively; and (iv) the decomposition of
wellbeing inequality between wave 1 and wave 4.

4.1 Composite wellbeing index

To construct our composite wellbeing index, we follow the methodology as out-
lined in section 2.1. The sensitivity analysis results in table 3, reveal that
the alternative indices constructed, with different methods of normalisation
(minimum-maximum — and standardisation method), alternative weighting (PCA
and equal weighting) and different aggregation methods using equal weighting
(linear — and geometrical) are all highly correlated. Based on these results, we
conclude that our composite wellbeing index is robust to the subjective choices
regarding normalisation, weighting and aggregation.

As an additional robustness check of our composite wellbeing index, we
compare (correlate) it to previously published indices. In order to do this, we
correlate the trend over time of our index, the HDI and traditional single indica-
tors of wellbeing, namely real household income per person and happiness (see
section 2.1). We find that the trends in these measures are positively correlated
(see figure 1). Furthermore, the Pearson correlation coefficients between these
measures are strong, positive and significant at the 95 per cent significance level,
with 7 = 0.81 (HDI), » = 0.84 (Income) and r = 0.69 (Happiness).
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Based on these findings, we assume our composite wellbeing measure is a
valid representation of wellbeing in South Africa (Groh et al. 2010).

4.2 A comparison of inequality across the composite in-
dex, objective and subjective single wellbeing indica-
tors

This section addresses the second research aim namely, to compare the results
on inequality within a country using our newly constructed composite wellbeing
index, as well as the traditionally used single indicators of real household income
per person (objective) and life satisfaction (subjective wellbeing). In order for
our results to be representative of the South African population, we incorporated
design weights.

Table 4 presents the results of an array of inequality measures for the com-
posite wellbeing index, real household income per person and life satisfaction
for the whole sample. In saying this, for interpretation purposes, the rest of the
study rely only on those statistics proved to be satisfactory in giving an appro-
priate reflection of inequality in bounded measures, as was argued by Kalmijn
and Veenhoven (2005). These statistics include the variance, the standard de-
viation and the interquartile range, as well as statistics adjusted for differences
in the mean values of the measures.

As seen, the dispersion between the variables varies considerably. From
this snapshot, we can infer that, if we want to measure wellbeing inequality
within a country, one cannot rely on results generated by single measures of
material or subjective wellbeing. Our results on the dispersion of the three
measures give very conflicting messages regarding the spread of wellbeing in
South Africa. This adds credibility to the argument that using single indicators
can provide misguided information, which can ultimately lead governments to
formulate inaccurate and inadequate policies, creating a loss of confidence in
government itself (Stiglitz et al. 2009, Stiglitz 2017). We need to use a more
appropriate measure of wellbeing, which incorporates the different domains that
make a ‘good life’; but also represents both the objective and subjective nature
of wellbeing.

In figure 2, we compare the relative standard deviation for the three measures
for the whole sample including waves 1 to 4 (as was done in table 4) and then
again separately for the periods under investigation, i.e. wave 1 and wave 4.
Visually, we see that the three measures all derive at different conclusions: in
all the periods real household income per person has a much wider dispersion
than either life satisfaction or the composite wellbeing index.

Furthermore, and very important, is that inequality, as measured by both the
objective measure (income) and the subjective measure (life satisfaction), has
become greater from wave 1 to wave 4, whereas the dispersion in the composite
wellbeing index has improved slightly over the same period. This initial finding
adds credence to the debate on firstly knowing what it is that you are trying to
measure and secondly for what purpose. Kuznets (1934) already alluded to the
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fact that a country’s wellbeing cannot merely be measured by a single objective
measure such as income. Thus, if we considered either real household income per
person or subjective wellbeing indicators, as a measure of wellbeing, instead of
the composite index, we would have come to different conclusions. For example,
if we only considered the domain of income, we could have concluded that policy
measures to improve the wellbeing in South Africa was unsuccessful, whereas the
opposite is true, in that there was a slight improvement in wellbeing inequality as
measured by the composite wellbeing index. Based on these results, we consider
inequality as derived from the wellbeing index in the rest of the analysis.

4.3 Factors influencing wellbeing inequality within South
Africa

As was discussed in section 2, both Stiglitz et al. (2009) and the OECD (2013)
stress the importance of not merely investigating national averages about well-
being, as these could hide more, than what they reveal, but that we should
give attention to distributional patterns. We use RIF (as explained in section
2.3) to investigate the determinants of wellbeing inequality, in the two periods.
Furthermore, we investigate if there was any change in the determinants during
this period.

As can be seen from table 5 (also see table 9 in the Appendix for the RIF
results, using the Gini-coefficient), the following demographic variables con-
tributed to a more equal spread of wellbeing in society; being younger than the
reference age group of 65+, being from the Coloured racial group rather than
African and being in a stable relationship. Therefore, it seems that policy intro-
duced by, first the Accelerated and Shared Growth Initiative for South Africa
(AsgiSA) in 2006, then the New Economic Growth Path (NEGP) in 2010 and
most recently the National Development Plan (NDP) in 2012, to achieve higher
levels of equality, might have had some success as wellbeing is more equally
spread among the younger generation than the older generation (National Plan-
ning Commission 2012). According to the Human Opportunity Index (HOI)
South Africa scored above 90 per cent for opportunities, such as school atten-
dance by children under the age of 16, school instructors, adequate teachers,
access to telecommunications, and access to electricity (International Bank for
Reconstruction and Development/The World Bank (IBRC/WB) 2018). These
opportunities for the younger generation ensure higher levels of equality.

Regarding race, it seems as if the spread in wellbeing among the Coloured
racial group is more equal than among the African race group. This can be
because within the African race group; there are significant inequalities with a
minority deemed wealthy and the more substantial majority being impoverished.
In the year 2014/2015, even though black South Africans made up about 80 per
cent, of the total population, they accounted for just above 50 per cent of the
middle class and represented the households that were most likely to be food
insecure (IBRD/WB 2018).

Interesting that being married has a negative relationship to the spread in
wellbeing, implying that being married contributes to higher levels of equality.
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Possibly, this signals the economic hardship of single people as they cannot rely
on a spouse’s income to supplement their own and benefit from economies of
scale.

The only other factor, apart from the demographic variables, that is neg-
atively related to the variance, in both periods, is having access to a cellular
device. Thus, owning a mobile phone reiterates the importance of access to
information. From a policy perspective, this result emphasises the importance
of greater connectivity. If mobile phones also provide access to the internet,
it further contributes to the development of the social and economic fabric of
modern society. This can ultimately accelerate the development of a society
from a resource-based to a knowledge-based economy.

On the other hand, income relative to the mean, being computer literate
and having a loan or possessing a vehicle, are positively related to the observed
variance in wellbeing. Any increase in these covariates contributes to higher
levels of inequality.

If income relative to the mean increases, it means there are higher levels
of inequality. To improve this outcome, we need a reduction in the unequal
spread of income. We know that South Africa has a human development index
(HDI) of 0.63, pointing to medium development, and the Gini-coefficient is 0.64.
Of her total population (55,653,654 million), 45.4 per cent were deemed to fall
below the upper poverty line” , and 13 per cent of all households live in informal
settlements (Statistics South Africa 2015, 2016)%. This high income inequality
also has a spillover effect on wellbeing inequality.

Policy, such as higher personal income tax and higher social grant payments,
can provide relief to this type of inequality. In saying this, the government does
face a dilemma of sorts, seeing as tax rates on higher incomes is already very high
(more than 40 per cent) and more than 33 per cent of the population already
receives grants. It seems that in the South African context, these policies have
not been successful in dealing with income inequality and that other policies are
imminently needed.

The other determinants that increase wellbeing inequality are the levels of
skills (especially computer skills), access to the formal credit market and access
to transport services. Only a fraction of the population has access to the above
determinants of wellbeing inequality. If policy addresses these determinants but
the associated benefits flow to the “haves” and not the “have-nots”, inequality
will increase.

What is concerning is that socio-economic policy (AsgiSA, NEGP, NDP)
in South Africa, has focused on these shortcomings, since the democratisation
of the country in 1994 but has failed thus far to make any significant progress
and consequently contributed to higher levels of wellbeing inequality. The latest

"To see the formal definition of South Africa’s upper poverty line please visit
Statistics South Africa at www.statssa.gov.za/publications/Report-03-10-06/Report-03-10-
06March2014.pdf

8The detrimental effects that living in informal settlements in South Africa have on self-
worth, sense of belonging and social cohesion are a well-established area of study (see Richards
O’Leary & Mutsonziwa 2007, Zakerhaghighi et al. 2015).
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socio-economic development plan, NDP, addresses skill shortages, improvement
of infrastructure such as public transport, and higher levels of employment ex-
plicitly, via the support of small — and medium enterprises together with the
development of small-scale farmers. To develop the small — and medium enter-
prises and the small-scale farmers, access to formal credit markets is essential
(National Planning Commission 2012). However, very few of these shortcomings
have improved significantly over the past 13 years, and the government should
take this failure as a signal to change the strategy of their development plans.

In terms of financial services, very few people have loans and therefore, access
to formal credit markets. Even though it has been improving, a mere 15 per cent
of the population in wave 4 (2015) is taking part in the formal credit market.
Providing access to credit markets is vital for especially business development
and entrepreneurial endeavours, which can lead to employment. Millions of
South Africans are said to lack access to the most basic financial tools. These
people do not have secure places to save money or reliable means to transfer it
and use it for transacting (Microfinance Review 2013: 131). In essence, this lack
of access to formal credit markets has led to the dominant influence of micro
— and informal loans in South Africa. As argued by Greyling and Rossouw
(2019) this dependence on micro — and informal loans has a detrimental effect
on the wellbeing of those individuals accessing the only form of credit they can
since they lack proper collateral. This will ultimately increase the inequality in
wellbeing for those that are the most disadvantaged.

There has been some progress made to address the lack of transport of
those that do not have private vehicles (80 per cent of the population in wave
4). However, the developments were mainly in urban areas, such as the Gau-
train, which is more directed at middle — and upper-class commuters. However,
amongst those most in need, the primary means of transport is still individually
owned minibus taxis (carrying approximately 15 million people per day), which
is often not road worthy, unreliable and responsible for ‘taxi wars’ with owners
being ambushed and killed and accounting for approximately 10 per cent of
daily road deaths (McLeod 2018). To improve the socio-economic conditions,
policy should address infrastructure to increase the mobility of people and to
give them access to a fully functional public transport system. The lack of a
proper transport sector serves as a possible deterrent to finding employment.
It can be time-consuming to travel long distances to work, homes, schools, uni-
versities and hospitals. Therefore, investing in the transport sector is an area
where government intervention is urgently needed, especially for South Africa
if the Sustainable Development Goals (SDGs) are to be achieved by 2030 (Yiu
et al. 2018).

As regard to computer skills, the South African government could focus
on improving computer literacy, since approximately only 30 per cent of the
population over the age of 20 are considered to be computer literate (table 2).
Prioritising computer literacy could extend greater opportunities to individuals
through the developments in the information and communication technology
(ICT) area. This would also allow South Africa to fulfil the mandate that was
set by the United Nations Educational, Scientific and Cultural Organization
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(UNESCO) (UNESCO 2014). The organisation supports member states to use
ICT in innovative ways to accelerate the pace and quality of progress made.

The determinants of inequality that changed from wave 1 to wave 4 and are
no longer significant, thereby implying successful policy initiatives, include:

1. Race; being a White South African increased inequality in wave 1, but in
wave 4 is no longer significant. This indicates that the racial wellbeing
gap between White and other racial groups is disappearing. We can infer
that policies implemented to improve the livelihoods of those people pre-
viously disadvantaged (mainly Africans) have had a degree of success. For
example, Black Economic Empowerment (BEE), a transformative govern-
ment policy was introduced in 2003 (Makhunga 2008). At the fore was
achieving several key outcomes, which includes, i) transferral of wealth
and factors of production (for example through land repatriation) to pre-
viously disadvantaged Africans, ii) ensure the development of skills and
employment equity and, iii) facilitate the development of an African mid-
dle class (Makhunga 2008).

On the other hand, those determinants that were not significant in wave 1
and became significant in wave 4 offer new challenges to policymakers. These
include:

1. Access to healthcare. Indicating that if more people have access as opposed
to those that do not have access to healthcare, the spread in wellbeing
will increase, emphasising the importance of universal access to quality
healthcare.

2. Income relative to your neighbour. Over the years, relative income has
become more important as information is more readily accessible. There-
fore, people’s wellbeing is not influenced as such, by absolute levels of
income, but rather by perceived relative levels of income. Mainstream
microeconomic theory generally treats utility as a function of one’s ab-
solute income. However, models in which the income of others enter
the individual’s utility function is gaining support under economists such
as Duesenberry (1949), Scitovsky (1976), Easterlin (1974 and 1995) and
Clark et al. (2007). Frank (1985), Akerlof and Yellen (1990), Frank and
Sunstein (2001) and Layard (2005a and 2005b) have argued that some
well-established ideas about economic policy would be overturned if one’s
relative income was to matter. Additionally, this existence of a relation-
ship between relative income and an individual’s utility is also accepted
in the social science literature particularly in sociology (see Antonelli &
Rehbein 2017) and psychology (see Frey 2008). There is now also a good
deal of empirical support for the notion that subjective wellbeing depends
on relative income (Clark & Oswald 1996, van Praag & Ferrer-i-Carbonell
2004, Kingdon & Knight 2007).

3. Being a grant recipient. Interesting to see that being a grant recipient in
wave 1 contributed to an increase in inequality, but in wave 4, the opposite
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is true. Therefore, we conclude that being a grant recipient in wave 4 can
contribute to a more equal society. It is essential to mention that 33 per
cent of the South African population has access to some form of a govern-
ment grant, which accounts for more than 17 million people (SASSA 2018)
and can contribute to the wellbeing of the more than 61 per cent of people
(in the sample) that do not have employment. The problem here is one of
sustainability. Increasing the number of people depending on government
grants for survival is surely not sustainable in the long run, nor could it
be a viable option to improve the wellbeing distribution in the country. A
more effective policy is addressing employment creation in South Africa.
The previous policy emphasised employment creation through small — and
medium enterprises, but still, employment opportunities have dwindled.
Policy should investigate the type of businesses that create the most em-
ployment opportunities and support those, irrespective of the size of the
enterprise.

4. Area of residence. Traditional - (in both periods) and farm areas (in wave
4) relates positively to the variance in wellbeing thus, staying in these
regions contribute to higher levels of inequality compared to staying in
urban areas. Buch et al. (2014) argue that residents attracted to urban
areas usually move because of the benefits experienced in the domains
of amenities (recreational facilities), climate and accessibility to public
goods. Ultimately, increased access to these leads to a more equal spread
in wellbeing for urban dwellers. However, the development of local gov-
ernment entities in rural areas should be a priority, to provide high levels
of wellbeing to those, and limit migration to urban areas.

To summarise, based on the results of the RIF's, the determinants of in-
equality are demographic but also pertain to areas that could enhance the de-
velopment of the country. Concerning is those socio-economic policy initiatives,
although having limited success, that still has not managed to improve some of
the main determinants of wellbeing. These include skills, access to formal credit
markets, and improving the public transport system, which can all contribute
to higher levels of employment and entrepreneurial development. Furthermore,
we raise additional concerns since 2008 (wave 1), namely inadequate healthcare
and dependency on government grants.

4.4 Decomposition of wellbeing inequality within South
Africa

As was discussed in section 2.4, the purpose of utilising the Oaxaca-Blinder
decomposition technique is to decompose the wellbeing inequality difference
between wave 1 (2008) and wave 4 (2015) and to investigate if the evolution in
wellbeing inequality over time is mainly due to a composition — or a coefficient
effect.

Table 6 shows the composition, the interaction — and the coefficient effects
that explain the wellbeing gap between the two periods. We see that the variance
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has decreased with 2 per cent from wave 1 to wave 4, which implies some progress
towards achieving a more equal spread in wellbeing in South Africa. However,
of concern is the fact that the composition (0.0024) — and the interaction effect
(0.0019) increased the wellbeing inequality gap. Fortunately, the coefficient
effect (0.0047) countered these detrimental effects and narrowed the gap. This
implies that although the level of endowments led to a worsening in the spread
in wellbeing, this was countered by the coefficient effect in that South Africa
has been more successful in translating endowments into a more equal spread
in wellbeing. As the coefficient effect played a significant role in explaining the
gap, we focus our discussion on the covariates that contributed to this. In saying
this, it does not mean that policy should only focus on the coefficient effect,
increasing the levels of endowments (composition effect) remains a priority, such
as increasing access to healthcare, relative income, computer literacy, access to
formal credit, access to public transport and home ownership. However, these
increases should go to those lagging. Otherwise, inequalities in wellbeing will
increase’.

The coeflicient effect arises from differentials in how the covariates are asso-
ciated with wellbeing and are independent of the levels of the covariates; thus,
even if the levels are the same in the two periods, these differences will persist.
Table 6 shows that the covariate relationships that contributed most to the co-
efficient effect are access to healthcare, relative income, owning a mobile phone
and being a grant recipient.

For example, the coefficient effect of access to healthcare contributes to an
increase in the wellbeing gap of 0.0026. Thus, apart from the dispersion in access
to healthcare having increased over time (composition effect), the access to
healthcare coefficient effect, has also contributed to a wider spread in wellbeing.
Therefore, access to healthcare is less efficiently translated into higher levels of
wellbeing. South Africa spends more on voluntary private health insurance (43
per cent) as a share of total health expenditure than any other country in the
world, but this serves only 16 per cent of the population. The concentration of
highly skilled human resources in the private sector and the resultant high cost
of services limit the government’s ability to use private health sector resources
to curb the marked inequality significantly. South Africa has also experienced a
decrease in the quality of public medical facilities, skilled medical practitioners
and access to medical supplies over the period (WHO Regional Office for Africa
2016), all contributing to higher levels of inequalities.

The coefficient effect of the perception of an individual’s income relative to
their neighbour (0.0036) leads to an increase in the spread in wellbeing over
time. Thus, if an individual believes that his/her income is much above or
below that of their neighbour, it increases wellbeing inequality.

Owning a mobile phone (0.0030), being a grant recipient (0.0024), being
computer literate (0.0013), having access to credit (0.0005) and being a home-
owner (0.0016), have the opposite effect than access to healthcare and relative

9We do not discuss the interaction effect in itself, as much of the discussion coincides with
that of the coefficient- and composition effects.
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income. The return to wellbeing on these covariates has decreased the wellbeing
inequality gap over time. Implying that not considering the absolute levels of
these covariates, the ability to translate these covariates into higher levels of
wellbeing has improved the spread in wellbeing over time.

In the instance of higher levels of welfare payments (grants) and higher
ownership of mobile phones, the market might be close to saturation levels,
implying that a one extra unit increase in these endowments in the future would
contribute less to improving wellbeing equality as many people already have
access to grants and own mobile phones. Thus, careful consideration of any
future policy to increase the levels of these endowments is needed.

In the case of computer literacy (0.0013), having access to credit (0.0005)
and being a homeowner (0.0016), the market is far from saturated and higher
levels in these endowments can be efficiently translated into higher wellbeing
equality gains. Efficiency levels can be improved by higher skilled government
officials, less waste of resources, better management and less corruption (Good
Governance Africa, 2019).

Taking all of the above into consideration, two primary aims for government
come to the fore. Firstly, policy intervention to increase the accessibility to the
formal credit market, communication and technology and transport (infrastruc-
ture) sectors are needed to improve the spread of wellbeing in South Africa.
Secondly, it seems that specific policy measures do benefit the disadvantaged in
South Africa. However, policymakers should be aware of the detrimental effects
of relying on social welfare or increases in other endowments (mobile phones),
which are already at high levels, to improve wellbeing inequality, especially in
light of diminishing returns and inefficiencies.

5 Conclusions

South Africa became a democracy in 1994, after an era in which the White
minority group ruled. This system led to widespread inequalities between racial
groups. With the onset of this new democracy, policy measures were intro-
duced to address these inequalities. However, after more than twenty years of
democracy, the country is still faced by deep-seated socio-economic challenges,
including persistent high unemployment, poverty and inequality and a depen-
dency rate on social welfare of more than 33 per cent of the population (17,7
million people). The inequalities are not only between racial groups, but also
across space, gender, income and wellbeing.

In this paper, we constructed a multidimensional composite measure of well-
being, which included domains comprising of an economic and non-economic
nature, as well as objective and subjective indicators. The purpose of doing this
was to determine the most appropriate measure to be used when determining
the long-run outcome on the improvement in wellbeing inequality. By using the
composite wellbeing index to investigate, at a micro level, what determined the
level — and drove the change in wellbeing inequality, we were able to see whether
the policies introduced to address inequality in South Africa has worked.
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After utilising an array of inequality measures, we found that the disper-
sion between our composite wellbeing index, real household income per person
and life satisfaction varied considerably. We noticed that for all periods, real
household income per person had a much wider dispersion than either subjec-
tive wellbeing or the composite wellbeing index. We concluded that if wellbeing
inequality was to be measured within a country, one could not rely on results
generated by single measures of material or subjective wellbeing.

Utilising RIFs allowed us to investigate the determinants of wellbeing in-
equality, in the two periods (2008 and 2015). Furthermore, we investigated
whether there was any change in the determinants during this period. We
found that demography played a significant role since wellbeing is more equally
distributed among individuals younger than the reference age group of 65+,
the Coloured community and married people. Furthermore, being better con-
nected to society also had a decreasing effect on wellbeing inequality. On the
other hand, residing in a rural area, having a perceived lower income and lim-
ited computer literacy and possessing a vehicle, are positively related to the
observed variance in wellbeing.

Additionally, the RIF results indicated that policy regarding racial inequal-
ities had a degree of success over time because the significant effect of being a
White South African changed from 2008 to 2015 and was no longer a significant
determinant of wellbeing inequality. On the other hand, those determinants
that were not significant in 2008 but became significant in 2015 signal new chal-
lenges to policymakers; access to universal quality healthcare, income relative
to your neighbour, dependency on government grants and residing in traditional
— and rural areas.

The adjusted Oaxaca-Blinder decomposition technique was used to decom-
pose the wellbeing inequality difference between 2008 and 2015. We found that
the coefficient effect contributed to the evolution of wellbeing inequality from
2008 to 2015. The coefficient effect has decreased the wellbeing variance by
0.0047, while the combined composition and interaction effect increased the
wellbeing gap by 0.0043. Upon further analysis, we found that the covariate
relationships that contributed most to the coefficient effect are access to health-
care, relative income, owning a mobile phone, being computer literate, having
access to formal credit, being a homeowner and being a grant recipient. Ex-
cept for access to healthcare and relative income, the return to wellbeing on the
remaining covariates has decreased the wellbeing inequality gap over time.

Taking all of the above into consideration, it is clear that government policy
should be directed at the highlighted factors, which are not merely part of well-
being, but ultimately influence the change over the long-run. Policies directed
at the long-run improvement and spread in people’s wellbeing should see pol-
icymakers promoting economic growth whilst protecting and promoting social
trust and driving developmental policies such as access to credit and technology
and improved infrastructure.

In saying this, it is evident that South Africa is struggling with local gov-
ernment effectiveness and unless the skills and ability of officials are addressed,
increasing the level of endowments will be the proverbial ‘throwing good money
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after bad’ because they will not be able to successfully translate higher levels of
endowments into a more equal spread in wellbeing
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Table 1: Descriptive statistics of the variables used to construct the composite wellbeing index in the raw
format before normalisation (pooled data - waves 1 to 4)

Domain (variables used) Observations Mean/frequency Std. Dev Min Max
Education (Highest level of 37,424 8.996 (Mode = 12) 4.153 0 16
education)
Material wellbeing (Real household 37,440 1372.272 2956.032 31.062 | 116882
expenditure per person)
Housing (Composite index) 36,476 0.498 0.273 0 1
Jobs (Employment =1) 36,802 0.383 0.486 0 1
Community (Trust) 35,334 2.355 (Mode =1) 0.762 0 4
Not likely | - 66.91 - - -
Likely | - 20.56. - - -
Very likely | - 12.53 - - -
Safety (Theft and burglary) 37,155 2.992 (Mode=2) 1451 1 5
Never | - 7.07 - - -
Very rare | - 9.00 - - -
Not common | - 6.40 - - -
Fairly common | - 5.94 - - -
Very common | - 8.74 - - -
Life satisfaction (Likert scale — 1= 35,004' 5.113 (Mode=5) 2.391 1 10
very dissatisfied, 10=very satisfied)
Health 37,332 3.663 (Mode =5) 1.150 1 5

Poor | - 4.80 - - -

Fair | - 11.12 - - -

Good | - 26.48 - - -
Very good | - 28.10 - - -
Excellent | - 29.57 - - -

Source: Authors’ calculations from NIDS (2016).

! Please note that certain of the variables are ordinal of nature, but we assume it to be continuous, in line with the findings of Frey & Stutze 2000).




Table 2: Descriptive statistics of the variables used in the recentered influence function regression analysis

Wave 1 Wave 4 Wave 1 and 4
Variable Mean | Std Dev | Mean | Std Dev Min Max
Age < 25 (affirmative=1) 0.319 0.466 0.127 0.333 0 1
Age 25-34 (affirmative=1) 0.182 0.386 0.258 0.437 0 1
Age 35-54 (affirmative=1) 0.334 | 0.472 0.358 0.480 0 1
Age 55-64 (affirmative=1) 0.093 0.290 0.138 0.345 0 1
*Age 65+ (affirmative=1) 0.072 | 0.258 0.119 | 0.324 0 1
Gender (male=1) 0.376 0.484 0.374 0.484 0 1
*African (affirmative=1) 0.867 | 0.339 0.860 | 0.347 0 1
Coloured (affirmative=1) 0.076 0.265 0.079 0.270 0 1
Asian (affirmative=1) 0.013 0.114 0.015 0.122 0 1
White (affirmative=1) 0.043 0.203 0.046 0.210 0 1
Marriage (married =1) 0.301 0.459 0.282 0.450 0 1
Religion 3.307 0.772 3.417 0.702 1 4
Not important at all | 4.16 2.33
Unimportant | 6.67 5,51
Important | 43.48 40.33
Very important | 45.70 51.84
Health access (affirmative=1) 0.847 0.360 0.934 0.248
Income relative to neighbour 3.516 0.923 3.442 1.018 1 5
Much below | 2.45 4.04
Below | 6.95 9.28
Average | 42.96 43.17
Above | 31.85 25.45
Much above | 15.79 18.07
Income relative to mean (>mean=1) 0.258 0.437 0.364 0.481 0 1
Computer literacy (affirmative=1) 0.242 0.428 0.382 0.486 0 1
Loan (affirmative=1) 0.052 0.222 0.153 0.360 0 1
Vehicle (affirmative=1) 0.179 0.383 0.217 0.412 0 1
Cellphone (affirmative=1) 0.865 0.341 0.958 0.201 0 1
House own (affirmative=1) 0.822 0.382 0.792 0.406 0 1
Grant (affirmative=1) 0.620 0.486 0.600 0.490 0 1
*Urban (affirmative=1) 0.552 | 0.497 0.594 | 0.490 0 1
Traditional (affirmative=1) 0.407 0.491 0.366 0.482 0 1
Farm (affirmative=1) 0.042 0.200 0.039 0.194 0 1

Note: * refers to the reference group. Income inconsistencies between wave 1 and wave 4 in time-invariant variable is an indication of missing data.
Source: Authors’ calculations from NIDS (2016).
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Table 3: Correlation between alternative composite wellbeing indices (sensitivity analysis)

Wellbeing indices Cwi CWI (stand) CWI (PCA) CWI (geometric)
CWiI 1.000*** 1x**

CWI (stand) 1,000%** 1.000%***

CWI (PCA) 0.8274*** 0.8274*** 1.0000%***

CWI (geometric) 0.9808*** 0.9808**** 0.8087*** 1.000%**

*Note: CWI = composite wellbeing index with min-max normalisation, equal weighting and linear aggregation, CWI (stand)
composite wellbeing index with standardised normalisation, equal weighting and geometric aggregation, CWI (PCA) composite
wellbeing index weighted using PCA. CWI (geometric) is a composite wellbeing index with min-max normalisation, equal weighting
and geometric aggregation (excluding dimensions =0, missingness=6%).

Table 4. Comparison of inequality across the composite wellbeing index, real household income per person
and life satisfaction using an array of measures

Inequality measure Wellbeing index Income Life satisfaction
Percentile 90/10 2.228 18.254 4.000
GE(1) 0.013 1.128 0.118
Gini 0.086 0.667 0.266
Atkinson(1) 0.007 0.572 0.135
Variance 0.014 136985956.810 5.750
Relative variance 0.020 52090.87 1.130
Std. dev. 0.120 11704.100 2.398
Relative std. dev. 0.166 4.451 0.471
Interquartile range 0.159 1690.200 4.000

Source: Authors’ calculations from NIDS (2016).
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Table 5: RIF regression results of wellbeing inequality in South Arica: 2008-2015°

Variable Wave 1 Wave 4
Coefficient SE Coefficient SE

Age < 25 -0.016 (0.001) -0.0157" (0.001)
(reference
group is age >
65)
Age 25-34 -0.008" (0.001) -0.014" (0.001)
Age 35-54 -0.004" (0.001) -0.0117 (0.001)
Age 55-64 -0.001 (0.001) -0.006" (0.001)
Gender 0.001 (0.001) -0.000 (0.001)
Coloured -0.004™" (0.001) -0.004™" (0.001)
(reference
group is
African)
Asian 0.000 (0.002) -0.002 (0.002)
White 0.011"" (0.001) -0.000 (0.001)
Married -0.003" (0.001) -0.002" (0.001)
Religion -0.000 (0.000) -0.000 (0.000)
Health access 0.001 (0.001) 0.003™" (0.001)
Income relative 0.000 (0.000) 0.001"" (0.000)
to neighbour
Income relative 0.003™" (0.001) 0.002™" (0.001)
to mean
Computer 0.006" (0.001) 0.003"" (0.001)
literacy
Loan 0.005 (0.001) 0.002”" (0.001)
Vehicle 0.004"" (0.001) 0.004"" (0.001)
Cellphone -0.003" (0.001) -0.006" (0.001)
House own 0.001 (0.001) -0.001 (0.001)
Grant 0.001” (0.001) -0.003"" (0.001)
Traditional 0.002"" (0.001) 0.003"" (0.001)
(reference
group is urban)
Farm 0.000 (0.001) 0.003" (0.001)
Cons 0.021"" (0.002) 0.027 (0.002)
N 7775 8780
adj. R? 0.098 0.063
F-stat 41.15 29.13
F.prob 0.000 0.000

Source: Authors’ calculations from NIDS (2016).

2 See table 9 in the Appendix for the RIF regression results based the Gini-coefficient.
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Table 6: Oaxaca-Blinder decomposition of wellbeing inequality

Variance in SE
wellbeing
index
Differential
Predictionl (W 4) 0.0176*** | (0.0002) - - - -
Prediction2 (W 1) 0.0180*** (0.0003) - - - -
Difference -0.0004 (0.0004) - - - -
Decomposition
Composition 0.0024*** | (0.0003) - - - -
Coefficient -0.0047*** (0.0004) - - - -
Interaction 0.0019*** (0.0003) - - - -
Decomposition of the Decomposition of the Decomposition of the
composition effect coefficient effect interaction effect
Age < 25 (reference 0.0024™ (0.0002) 0.0001 (0.0002) 0.0001 (0.0003)
group is age > 65)
Age 25-34 -0.0008" | (0.0001) | -0.0016" | (0.0004) | 0.0005 | (0.0001)
Age 35-54 -0.0002" | (0.0001) | -0.0026" | (0.0005) | 0.0002" | (0.0001)
Age 55-64 -0.0002™" | (0.0000) | -0.0006" | (0.0002) | 0.0002" | (0.0001)
Gender -0.0000 (0.0000) | -0.0006 (0.0003) -0.0000 (0.0000)
Coloured (reference -0.0000 (0.0000) 0.0000 (0.0001) -0.0000 (0.0000)
group is African)
Asian 0.0000 (0.0000) | -0.0000 (0.0000) -0.0000 (0.0000)
White 0.0000 (0.0000) | -0.0005"" | (0.0001) 0.0000 (0.0000)
Married 0.0000 (0.0000) 0.0003 (0.0003) 0.0000 (0.0000)
Religion 0.0000 (0.0000) 0.0001 (0.0017) -0.0000 (0.0001)
Health access 0.00027 (0.0001) | 0.0026 (0.0011) | -0.0002" | (0.0001)
Income relative to -0.0000" (0.0000) | 0.0036" | (0.0013) | 0.0001" | (0.0000)
neighbour
Income relative to 0.0004"" (0.0001) | -0.0003 (0.0004) 0.0001 (0.0001)
mean
Compuiter literacy 0.0005" | (0.0001) | -0.0013™" | (0.0004) | 0.0005 | (0.0001)
Loan 0.0003™" (0.0001) | -0.0005" | (0.0002) | 0.0004~ | (0.0001)
Vehicle 0.0002™" (0.0000) 0.0001 (0.0002) 0.0000 (0.0000)
Cellphone 0.0004" | (0.0001) | -0.0030" | (0.0014) | 0.0003 | (0.0001)
House own 0.00017 (0.0000) | -0.0016" | (0.0008) | -0.0001" | (0.0001)
Grant 0.0001" | (0.0000) | -0.0024" | (0.0005) | -0.0001" | (0.0000)
Traditional -0.0001”" | (0.0000) | 0.0006 (0.0003) 0.0001" (0.0000)
(reference group
urban)
Farm -0.0000 (0.0000) |  0.0001 (0.0001) 0.0000 (0.0000)
Cons - - 0.0030 (0.0032) - -
Total 0.0024™ (0.0003) | -0.0047*** | (0.0032) | 0.0019" | (0.0003)
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Figure 1: A comparison of the trend over time (2009-2015) in the HDI, CWI, real household income per

person (log) and happiness

a» ¢ e ¢ GNP ¢ GEP ¢ eEp ¢ e ¢ an ¢ a» ¢ a» ¢ @» o a»
e ¢ ¢ aEmms ¢ ¢ GEmms ¢ ¢ ammEs ¢ ¢ ammms ¢ ¢ emmmm o o o

2009 2011 2013 2015

@ o oHD| e o (C\\/| e=» e= Happy eeese |[ncome

Source: Authors’ calculations from NIDS (2016).

Figure 2: A Comparison of the relative standard deviation of wellbeing, real household income per person
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Source: Authors’ calculations from NIDS (2016).
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Appendix

Table 8: Comparison of inequality across domains constituting the composite wellbeing index using an array

of measures

Inequality measure Education LS Expenditure | House | Employ | Trust Safety | Health
Percentile 90/10 6.500 4.000 18.460 3.078 1.000 2.000 5.000 2.500
GE(1) 0.111 0.118 0.920 0.155 - 0.051 0.138 0.053
Gini 0.222 0.266 0.655 0.256 0.965 0.158 0.285 0.169
Atkinson(1) 0.169 0.135 0.554 0.301 - 0.050 0.151 0.062
Variance 15.628 5.750 16282532.366 | 0.067 0.241 0.785 2.155 1.320
Relative variance 1.69 1.130 8823,294 0.124 0.593 0.259 0.742 0.355
Std. dev. 3.953 2.398 4035.162 0.259 0.491 0.616 1.468 1.149
Relative Std. Dev 0.412 0.471 2.187 0.478 1.270 0.329 0.506 0.309
Interquartile range 5.000 4.000 1292.950 0.166 1.000 1.000 3.000 2.000

Source: Authors’ calculations from NIDS (2016).

Table 9: RIF regression results of the wellbeing inequality in South Arica: 2008-2015 (Gini-coefficient)
Wave 1 Wave 4

Variable Coefficient SE Coefficient | SE
Age < 25 (reference group is | -0.137*** (0.007) -0.111%** (0.005)
age > 65)
Age 25-34 -0.101*** (0.007) -0.113%** (0.004)
Age 35-54 -0.0071%** (0.006) -0.095%** (0.004)
Age 55-64 -0.032%** (0.007) -0.056%** (0.005)
Gender -0.011%** (0.003) -0.009*** | (0.002)
Coloured (reference group is | -0.023*** (0.006) -0.014*** (0.004)
African)
Asian 0.004 (0.013) -0.003 (0.010)
White 0.028*** (0.008) -0.018*** (0.006)
Married -0.021*** (0.004) -0.006*** (0.003)
Religion -0.006*** (0.002) -0.005*** (0.002)
Health Access 0.006 0.021*** | 0.021*** (0.005)
Income relative to neighbour | 0-013*** (0.002) 0.009*** (0.001)
Income relative to mean 0.005 (0.004) -0.003 (0.003)
Computer literacy 0.014*** 0.004 -0.002 (0.003)
Loan 0.019*** 0.007 0.007** (0.003)
Vehicle 0.007 0.005 0.001 (0.003)
Cellphone -0.026%** (0.005) -0.047*** | (0.006)
House own 0.013%** (0.004) 0.008*** | (0.003)
Grant 0.016%** (0.004) -0.012*** | (0.003)
Traditional (reference group | 0.032*** (0.003) 0.024*** (0.003)
is urban)
Farm 0.009 (0.007) 0.006 (0.006)
_cons 0.235*** (0.013) 0.254*** (0.0112)
N 7775 8780
Adj. R-sq. 0.132 0.150

Source: Authors’ calculations from NIDS (2016).
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