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Abstract

The democratisation of South Africa in 1994 brought about increased

economic opportunity for labour market participants. The impact of

democratisation on the labour market outcomes of both males and fe-

males of various races has been studied extensively in terms of mean

earnings. However, because of the heterogenous distribution of South

African labour force participants, a mean analysis is not su�cient. This

paper investigates changes in the post-Apartheid conditional earnings dis-

tribution of women in South Africa of all races using conditional quantile

regression analysis. Women are exclusively analysed because the labour

market choices and constraints they face are unique. A two part model

is estimated with the �rst part correcting for sample selection into em-

ployment in a South African context. Then, quantile regression analysis

is employed to parsimoniously describe the entire conditional wage distri-

bution aiding the understanding of female labour force dynamics in South

Africa. Individual data on the South African labour market from Statis-

tics S.A is utilised for the analysis. White women are found to earn more

than black and coloured women at all quantiles of the wage distribution

conditional on education, skills level and sector of employment. Inequal-

ity is found to be increasing among women in higher skilled occupations.

Women in lower skilled occupations have witnessed an increase in real

wages at all quantiles of the conditional wage distribution.
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1 Introduction

The South African Apartheid system o�cially fell in 1994 with the onset of a

new democracy. The democratisation of the country brought to an end forty-six

years of o�cial racial discrimination of the (non-white) majority by a white led

nationalist minority, and a promise of new opportunity for South Africa as a

nation. In the labour market, such opportunity began with the implementa-

tion of constitutional changes to ensure equal opportunity and fair treatment

to all labour market participants. A�rmative action and the Employment Eq-

uity Act of 1998 were introduced, and the importance of women in the South

African labour force was acknowledged (Casale, 2004). It has been twenty years

since the implementation of these policies at the judicial level, and a rich ar-

ray of literature exists on the range of issues that underlie the workings of the

South African labour market (Casale, 2004; Fallon and Lucas, 1998; Kingdon

and Knight, 2000, 2004; Knight and McGrath, 1987). These include social is-

sues such as inequality and the distribution of income that are closely linked

to the labour market and its dynamics. Further, the history of patriarchy in

conjunction with Apartheid implies that women (especially women of colour)

are the most vulnerable labour market participants (Kingdon and Knight, 2004;

Ntuli, 2007; Bhorat and Leibbrandt, 1999a). The role that women play in the

South African labour force has been a focal question in many studies (Casale,

2004; Casale and Posel, 2002; Winter, 1999; Van der Westhuizen, Goga and

Oosthuizen, 2007). A substantial increase in the labour force participation of

women since the end of apartheid has been documented, and a feminisation of

the labour force in post-apartheid South Africa has become apparent (Casale,

2004).

This paper thus focuses on the labour market outcomes of women in South

Africa. The aim is to contribute to understanding the dynamics of the female

labour market by providing a full characterization of the evolution of the female

labour force in South Africa. This includes a full description of each stage of the

labour market process, from employment to earnings, taking into account the

labour force participation choice along the way. The emphasis is on earnings of

women of di�ering race, where the earnings outcome is evaluated using quantile

regression analysis of the conditional wage distribution.

More explicitly, the dynamics of the labour force and the outcomes for women
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in the labour market are considered with respect to: (1) The labour force partic-

ipation decisions of women, (2) the employment/unemployment labour market

outcome and (3) realised earnings . Upon modeling entry into the labour force

simultaneously with the employment/unemployment outcome the conditional

distribution of earnings of females (across quantiles) in the post-apartheid era

is evaluated.

The contribution made here uses recent developments in quantile regression

as a tool for analyzing the conditional earnings distribution at di�erent points of

the distribution for women. The aim is to make statements about what factors

are driving the variation at di�erent points of the conditional earnings distribu-

tion of women in South Africa. Using quantile regression assists in explaining the

inherent heterogeneity of earnings outcomes for women across di�erent points

of the distribution over di�erent variables. This is important for understanding

the dynamics of female labour force behaviour and outcomes, especially across

variables like race, education, and skills level.

In order to achieve this aim, the next section presents a brief review of the

multifaceted South African labour market, and a review on quantile regression

in the context of earnings models. This is followed by the economic model which

carefully lays out the theoretical underpinnings at each stage of the labour mar-

ket process for women of all races in South Africa. This begins with modeling

the employment outcome and ends with the conditional (quantile) earnings out-

come. The methodology section discusses how each stage of the economic model

is estimated, it is at this stage that the participation choice of women into the

labour market is accounted for. The data used for the analysis is then intro-

duced, after which the results are presented. There is a brief discussion of these

results, and a conclusion which draws the paper to a close.

2 Literature Review

The literature on both, the South African labour market and quantile regression

in the context of earnings models, is broad and multi-faceted. The literature on

the South African labour market spans the issues of selection, employment, earn-

ings and discrimination; while the literature on quantile regressions is technical

and delves into the realm of econometric theory. For this reason the literature
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review is split into two sections, one discussing the South African labour market

context and the other discussing the literature on quantile regression as applied

to earnings.

2.1 South African Labour Market Context

The e�ects of pre-labour market discrimination in South Africa makes account-

ing for the selection bias associated with the female labour force complicated

(Heckman, 1979). Di�erential provision of education, training and access to

public services, and the in�uences of these on the labour market outcomes of

di�erent race groups must be taken into consideration (Knight and McGrath,

1987; Moll, 1991; Case and Deaton, 1998). In conjunction with these socio-

economic issues it is important to address the issue of how to de�ne the labour

force, and choose whom to omit or include in trying to create an adequate

description of the labour market. The labour market in South Africa is not

understudied and a rich array of literature exists on the issues that underlie it.

A concise review follows highlighting the key results and themes in the litera-

ture concerning female employment, and more importantly, earnings function

estimation in post-apartheid South Africa.

To begin, Kingdon and Knight (2000) address the issue concerning how the

labour force should be de�ned. They investigate whether the non-searching

unemployed state (broad unemployment rate) is distinct from the searching un-

employed state (narrow unemployment rate). The non-searching unemployed

are found to be more deprived than the searching unemployed, where search is

hampered by cost of search, poverty, and distance from urban centers. The au-

thors �nd no evidence of behavioural distinctions between employment states,

implying that non-search is due to constraints faced by individuals as opposed

to a �taste� or preference for unemployment. The use of the broad unemploy-

ment rate in the South African context is suggested. Most of the literature that

follows conduct analyses based on the broad and narrow de�nitions of unem-

ployment. This study uses the broad unemployment rate.

At each stage of the labour market description process � (1) labour force par-

ticipation status, (2) the incidence of employment, and (3) the earnings outcome

� the knock-on e�ects of the apartheid regime's pre-labour market discrimina-

tion is visible. Labour force participation of females has been on the uptake in
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the years following the collapse of the apartheid government (Casale and Posel,

2002). However, Casale (2004) observes that this increase translated into an

increase in unemployment rates for the country. She �nds that there has been

some opportunity for advancement of females in the labour force, but that white

women seem to have been the main bene�ciaries. Ntuli and Wittenberg (2013)

use decomposition analysis to explain the observed increase in labour force par-

ticipation of black women during 1995�2004. They show that black women are

more likely to enter the labour force if they have higher education and assume

urban residency, but that labour force participation does not guarantee employ-

ment. Bhorat and Leibbrandt (1999b) �nd that, for black women, personal,

household, and regional variables are signi�cant determinants of labour force

participation in South Africa.

Kingdon and Knight (2004) observe that unemployment rates for di�erent

groups reveal great disparity in the incidence of unemployment by race, age,

education, region and importantly gender. This �nding has been con�rmed by

Bhorat and Leibbrandt (1999a) and makes the question of understanding female

labour force dynamics an interesting one.

As far as earnings are concerned, as early as 1980 the racial wage hierarchy

in South Africa was being studied upon binary comparisons of the wage position

of whites relative to other race groups (Knight and McGrath, 1987; Moll, 1991).

Allanson, Atkins and Hinks (2002) made use of the �rst waves of nationally

representative labour market related data to describe the evolution of the racial

wage hierarchy over time. The authors �nd that there was a substantial wage

gap (for males) between non-whites and whites in the mid 1990's, but that this

gap had eroded when compared in gross terms to the wage gap prevalent in the

1980's. A comparison to the behaviour of female wages would be interesting to

look at.

Casale (2004); Van der Westhuizen et al. (2007) and Winter (1999) found

that as far as returns to employment (earnings) are concerned, that discrimina-

tion by gender and race are prevalent. African women who do �nd employment

are found to earn considerably less than their white counterparts, with large

di�erences between races, especially at lower skills levels. African women are

thus found to be the most vulnerable participants in the labour force (Bhorat

and Leibbrandt, 1999b; Van der Westhuizen et al., 2007). Understanding how
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exactly the di�erence in earnings di�ers for women in South Africa across race

and skills level is thus necessary.

Few of the papers written on labour force participation explicitly take into

account the unique context of the South African labour market when concep-

tualising earnings models and the associated selection biases (Bhorat and Leib-

brandt, 1999a). Some South African studies have attempted to model selection

into the labour market by establishing such an interface between the estimated

earnings equations and sample selection equations (Schultz and Mwabu, 1997;

Fallon and Lucas, 1998; Winter, 1999; Hofmeyr, 1998). All of these studies

consider selection into the labour market based on all potential labour market

participants. Winter (1999), in her characterization of the gender bias inherent

in earnings for women omits the sample selection term in her earnings function.

Fallon and Lucas (1998) move from the employment decision straight to earn-

ings, ignoring the choice to participate. Schultz and Mwabu (1997) attempt

to correct for selection into the labour market, selection into employment and

participation in the informal sector using one participation equation identi�ed

by agricultural variables. Their selection term is insigni�cant.

As a remedy, Bhorat and Leibbrandt (1999b) address the issue of the partici-

pation decision being separate from the employment outcome by building a three

step participation, employment and earnings model. This model captures the

transition between labour force participation and the selection into employment.

Van der Westhuizen et al. (2007) extend the work done by Casale (2004) and

Bhorat and Leibbrandt (1999b) by employing an extensive descriptive analysis

then estimating a participation-employment-earnings model for females between

1995-2005. The authors �nd that the post-apartheid feminisation of the labour

force has been driven by more women entering the labour force, with majority

of women entering �nding jobs that are unskilled and low-paid. The inability of

the labour market to absorb new entrants resulted in an over-representation of

young women, and African women among the unemployed. Bhorat and Leib-

brandt (1999b) using 1995 South African labour market data, tell a similar story

with black women being the group most a�ected by labour market discrimina-

tion.

Finally, the above studies (Bhorat and Leibbrandt (1999b), Van der West-

huizen et al. (2007), Allanson et al. (2002), inter alia) have investigated the
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participation choice, the employment outcome, the earnings function and wage

gaps exclusively at the means of their distributions. The standard earnings re-

gression �ts models based only on the conditional expectation of earnings on

the covariates considered. Since the wage distribution is skewed to the left, with

a long right tail, the conditional expectation of income estimated is a misrep-

resentative measure of location. These models implicitly standardize the size

of the wage gap at every point of the conditional distribution and ignore the

potential for there to be a distribution of wages that corresponds to the change

in the conditional wage structure over time (Machado and Mata, 2005; Ntuli,

2007). To remedy this, the wage structure can be estimated by focusing on dif-

ferent points in the wage distribution using quantile regression, the justi�cation

for which lies in extreme value theory (Yu, Lu and Stander, 2003; Buchinsky,

1998a). This is discussed in the next section.

2.2 Quantile Regression in the Context of Wage Equations

Conditional quantile regression analysis is used to characterize the entire dis-

tribution of wages given a set of regressors. Since the objective function is a

(weighted) sum of absolute deviations, it renders a more robust measure of loca-

tion than simple mean regression (Buchinsky, 1998a). This is useful in the case

of wages since it implies that the estimated coe�cient vector is not sensitive to

outlier observations. A short review of the literature on quantile regression as

applied to wages, education and the labour market follows, with emphasis on

the empirical �ndings.

First, Buchinsky (1994) in his seminal work, studies the general distribu-

tion of wages in the USA across di�erent education and skills levels. He uses

quantile regression to parsimoniously describe the conditional wage distribu-

tion. Buchinsky analyses wage inequality � de�ned as the di�erence between

two conditional quantiles � via narrowly de�ned education-experience groups.

He �nds that when using a single quantile regression, it appears that at dif-

ferent quantiles the returns to experience and education are di�erent, but that

the changes over time have followed a similar pattern. By breaking skills into

separate groups he �nds that the returns to education at di�erent quantiles do

not all follow the same pattern of change for all skills groups. In his paper he

estimates the model using a linear programming algorithm; he derives a new
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estimator for the asymptotic covariance matrix as well as a new algorithm for

estimating the censored quantile regression.

Relevant to the present context, Buchinsky (1998b) studies the dynamics

of the female wage structure in the USA between 1968 and 1990. He analyses

changes in the conditional log-wage quantiles across nine age-groups for women

between the ages of 20 and 64, focusing on returns to education. He corrects

for sample selection (Mroz, 1987) using a non-parametric correction procedure

similar to the one suggested by Heckman (1979). In the �rst step participa-

tion equation he �nds that traditional family and household duties played a

less signi�cant role in determining labour force participation status in the late

1980s than in the late 1960s, with the signi�cant variables being number of

children and family size. Buchinsky (1998b) rejects the parametric probit speci-

�cation of the sample selection equation against the non-parametric alternative.

For the second stage conditional log-wage quantile regression estimation,

Buchinsky (1998b) �nds pronounced returns to college education among the

upper quantiles. High school graduates exhibit a less systematic upward trend

in their earnings over the period of concern. Buchinsky (1998b) notes that the

conditional mean return for all levels of education is consistently below the con-

ditional median, which once again makes a case for the use of quantile regression

to analyse the distribution of wages over time (Yu et al., 2003).

Machado and Mata (2005) identify sources of increased wage inequality in

Portugal between 1986 and 1995 by estimating marginal wage distributions

consistent with a conditional distribution estimated by quantile regression. The

authors decompose changes in the wage distribution over time and distinguish

between changes in the characteristics of the working population and the returns

to these characteristics. They �nd that increases in education levels contribute

to wage inequality. The authors importantly note that the heterogeneity be-

tween types of workers (high and low skilled) is substantial. The quantile re-

gression results point out that wages are more spread out in higher skills groups,

and an increase in the level of schooling reduces the weight of the low spread

group, contributing to increased wage dispersion and overall inequality. These

results are in line with Buchinsky (1998a) and Fitzenberger and Kurz (1997).

The authors discover that a higher proportion of more educated individuals is

inequality increasing. Individual characteristics (age, education, etc) and re-
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turns to these characteristics contributed in the same direction to increases in

wage inequality.

In a South African context, Ntuli (2007) applies quantile regression decom-

position analysis to the description of the conditional wage distribution. Her

analysis focuses on the gender wage-gap, with emphasis on the vulnerable in the

labour force. She applies a �Heckman like� selection correction and then obtains

coe�cients of gender wage discrimination for Africans at di�erent points of the

wage distribution. However, like Bhorat and Leibbrandt (1999b) she models

the participation � employment � earnings paradigm by �rst independently es-

timating the inverse Mill's ratio to correct for selection into the labour force for

females. The problem with this approach will be discussed in the methodology

section. Ntuli's estimation of the correction terms are fully parametric. Since

her analysis is centered around counter-factual decompositions, Ntuli does not

delve into the dynamics of the female wage distribution or the �ndings from

her selection equations. She concludes that a signi�cant gender wage gap is

prevalent in South Africa.

Schultz and Mwabu (1997) o�er varying explanations for returns to edu-

cation in South Africa by race, through the analysis of conditional quantiles

of the wage function. The authors posit that education and ability are com-

plementary and that the return to education (controlling for race) should be

higher at higher quantiles of the wage distribution. They �nd that this is the

case among highly educated white males using South African data for 1993.

The authors also �nd that the wage returns to schooling for males were twice

as high for blacks than for whites, and that returns to schooling were higher

at more advanced levels of schooling. These latter results are consistent with

the ones by Machado and Mata (2005) : increasing education, is expected to

increase wage inequality ceteris paribus. Whether these �ndings hold for women

is an interesting question and one that will be answered in the following sections.

A common thread in Buchinsky (1994, 1998b,a); Machado and Mata (2005);

Ntuli (2007); Schultz and Mwabu (1997), inter alia, is the importance of the

estimation of the variance-covariance matrix when applying quantile regression

estimation. If the assumption of a constant conditional error variance between

quantiles is not met, then the errors across quantiles may be heteroscedastic,

implying a bias in the estimates of the quantile regression variances. Further,
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the assumptions made on the quantile regression speci�cation can complicate

the asymptotic properties of the coe�cient estimates in the presence of sample

selection (Huber and Melly, 2011). These issues surrounding heteroscredasticity

can be dealt with in a range of ways and will be discussed in the methodology

section.

The model presented in the next section follows the papers by Ntuli (2007)

and Buchinsky (1998a) closely, by accounting for the complex structure in-

volved in selection into the South African labour market (Bhorat and Leib-

brandt, 1999b). The model is designed to aid identi�cation at each part of the

participation � employment � earnings paradigm by making explicit linkages

between the employment selection process and the earnings equation. It will

be interesting to observe whether the results at each stage of the female labour

market process are in accordance with the female labour market literature pre-

sented earlier (Casale, 2004; Winter, 1999; Van der Westhuizen et al., 2007),

whether the quantile regression �ndings posit an increase in earnings inequal-

ity over time (Schultz and Mwabu, 1997; Machado and Mata, 2005; Buchinsky,

1998b,a); and whether these results are robust across quantiles, race and time.

3 Economic Model

The economic model introduced considers selection into the labour force in the

context of quantile regression (Buchinsky, 1998b). The conditional quantiles of

the earnings distribution explain how the percentiles (τ) of the earnings distri-

bution change given a set of regressors. The conditional quantile of the observed

wage depends on the bias term from the employment outcome equation. That

is, the bias associated with observing a non-random sample of female workers

(Heckman, 1979).

For the linear form of the conditional quantile regression wage o�er equation,

the bias term in its unknown form can not be corrected for using Heckman's

simple parametric correction for sample selection (Heckman, 1976; Buchinsky,

1998b). Buchinsky (1998b) estimates the correction term non-parametrically.

In this paper, the correction term is estimated fully parametrically, then lin-

earised using a polynomial expansion before being included in the wage o�er

equation to correct for the selectivity bias (Buchinsky, 1998b). The linearisa-
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tion is intended to correct the functional form of the selection correction so that

it is compatible with each respective quantile across each point of the condi-

tional earnings distribution.

The economic model is introduced below, followed by the methodology. The

parametric estimation technique used to obtain the selection correction term is

outlined in the methodology.

3.1 Conditional Expectation Representation of the Wage

O�er

The theoretical underpinning of the employment equation lies in �seek and hire

theory� (Mohanty, 2010). The employer's hiring decision determines whether

a woman will be employed or not and is assumed to be a linear function of

the characteristics of each woman x1 and an idiosyncratic error term ε1 (the i

subscript has been dropped for notational ease):

y1 = x1
′
β1 + ε1. (1)

The vector of individual characteristics x1 consists of each woman's age, ed-

ucation, marital status, household size, the number of children in the household

and a range of demographic variables. The idiosyncratic error term is normally

distributed; ε1 ∼ N(0, 1). It is assumed that E(ε1 |x1) = 0.

The binary outcome employment equation can be expressed as the employ-

ment index:

I1 = I(x1
′
β1 + ε1 > 0)

where I(.) is the usual indicator function.

The wage o�er equation takes the form of the conventional latent index
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y2
∗(Mincer and Polachek, 1974). It is assumed to depend linearly on a set of

labour market and individual characteristics of each woman x2 (industry, occu-

pation, hours worked, among others) and has a normal zero mean idiosyncratic

error ε2 :

y2
∗ = x2

′
β2 + ε2 , (2)

ε2 ∼ N(0, 1) .

The wage outcome is observed if the employer hires the woman (I1 = 1) at

a wage y2
∗. The observed wage y2 outcome is given by

y2 = y2
∗ × I1. (3)

That is, the wage o�er is only observed if the employer hires the woman.

The condition I1 = 1 is su�cient to observe the wage outcome.

The observed wage equation (3) can be written in terms of the regular ex-

pectation based formulation:

E(y2 |x2) = E(y2
∗|x2, I1 = 1)

= E(x2
′
β2 + ε2 |x2, −x1

′
β1 + ε1 > 0)

= x2
′
β2 + E(ε2 | ε1 > −x1

′
β1). (4)

It is clear that the conditional expectation of the error of the observed wage

equation E(ε2 | .) is dependent on the unobservables of the employment o�er

(ε1). The errors of the employment o�er (ε1) and the latent earnings equation
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(ε2) are jointly normally distributed,

(
ε1

ε2

)
∼ N

(
1 0

0 1

)
.

Heckman's (1979) famous result constitutes correcting the wage o�er equa-

tion (3) for the selection bias associated with the employment outcome where

the employment outcome is characterised by a single index model (I1). For the

classic Heckman correction (Heckman, 1979) E(ε2 | .) in (4) takes the form:

E(ε2 | ε1 > −x1
′
β1) = E(σ12ε1 + υ | ε1 > −x1

′
β1)

= σ12E(ε1 | ε1 > −x1
′
β1),

where ε2 = σ12ε1 + υ and υ ∼ N(0, 1). The coe�cient σ12 captures the cor-

relation between ε1 and ε2. Heckman's (1979) simpli�cation of E(ε2 | .) under
the joint normality assumption of ε1 and ε2 implies that the conditional error

term of the employment index E(ε1 | .) can be expressed in terms of the inverse

Mill's ratio evaluated at x1
′
β1 :

E(ε2 | ε1 > −x1
′
β1) = σ12

φ(x1
′
β1)

Φ(x1
′β1)

= σ12 λ(x1
′
β1) (5)

The expression in (5) is the Heckman correction accounting for the selection

bias in the wage equation from observing a non-random sample of employed

women (Mroz, 1987).

In the case of the observed wage conditional quantile regression, the expecta-

tion based sample selection correction term in (5) can not be used to correct for
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selection bias. The expression in (5) is evaluated at the mean and the correction

term for the mean is not suitable at di�erent points of the conditional earnings

distribution. As a result an appropriate sample selection correction term must

be estimated for each respective quantile. The estimation of the quantile spe-

ci�c sample selection correction is outlined in the methodology section. First,

however, the conditional quantile regression representation of the wage o�er is

presented.

3.2 Conditional Quantile Regression Representation of the

Wage O�er:

The latent wage o�er equation can be written in quantile regression form fol-

lowing Koenker and Bassett (1978) as:

y2
∗ = x2

′
βτ + ετ , (6)

where Qτ (ετ |x2) = 0 assuming that Qτ (y2
∗ |x2

′
) = x2

′
βτ and 0 < τ < 1.

It is clear thatQτ (.) is the τth quantile of y2
∗.

A woman will be employed conditional on being o�ered a job by the em-

ployer (I1 = 1). This implies that the conditional quantile of the observed wage

in the presence of the selection bias from the employment equation is:

Qτ (y2 |x2
′
βτ ) = Qτ (y2

∗ |x2 , I1 = 1)

= Qτ (x2
′
β2 + ε2 |x2 , I1 = 1)

= x2
′
βτ + Qτ (ετ | I1 = 1), (7)

and in general: Qτ (ετ | I1 = 1) 6= 0. The conditional quantile of the observed

wage is equal to the conditional quantile of the latent wage o�er equation given

that the employment index takes on the value one.
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The similarity between the conditional quantile representation of the ob-

served wage (7) and the conditional expectation representation of the observed

wage (4) in the presence of sample selection is apparent.

Assume that Qτ (ετ | I1 = 1) is only a function of the index x1
′
β1, which

holds under homoscedasticity. The observed wage equation (7) then becomes:

y2 = x2
′
βτ + hτ (x1

′
β1) + ε̃τ , (8)

where Qτ (ε̃τ ) = 0. The function hτ (.) is a quantile speci�c selection cor-

rection for the employment selection process (I1) and depends on x1
′
β1. The

function hτ (x1
′
β1) is de�ned as:

hτ (x1
′
β1) = Qτ (ετ | I1 = 1)

= Qτ (ετ | ε1 > −x1
′
β1), (9)

and the exact functional form of hτ (.) is unknown. To make the selection

correction hτ (.) compatible with each quantile regression performed at the τth

quantile (8), hτ (.) is approximated using a polynomial series expansion that is

fully parametric. This expansion is outlined in the methodology section below.

4 Methodology

The economic model presented above illustrates that �rst the employment choice

is modeled from which the selection e�ect hτ (.) is obtained. The quantile regres-

sions are modeled second using this selection e�ect to correct for the associated

bias.

Given the model, the estimation procedure is conducted in two steps. The

�rst step estimates the probability of employment as outlined in the �rst part of

the model, but takes special consideration of the South African labour market
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context and the choice of women to participate in the labour force Bhorat and

Leibbrandt (1999b). The second step uses the estimates from the probability of

employment to obtain an estimate of hτ (.) after which the conditional earnings

quantile regressions are estimated.

4.1 First Step Estimation: Probability of Employment

As was discussed in the literature review, the nature of the South African labour

market is complex. The labour market consists of a sequential dependent three

step process made up of labour force participation, employment and earnings-

Bhorat and Leibbrandt (1999b). The employment of a woman in South Africa

according to Bhorat and Leibbrandt (1999b) depends on her choice to partici-

pate before the employment o�er is made by the employer. After the partici-

pation choice is made, the employment outcome is observed for a non-random

sample of women and it is this selection e�ect from the exogenous employment

o�er that is used to correct the earnings equation (Heckman, 1979; Meng and

Schmidt, 1985).

In the case of the single employment index (I1) outlined in Section 3.1 the

probability of a woman working takes the form:

P (I1 = 1 |x1, β1) = P (ε1 > −x1
′
β1)

= Φ(x1
′
β1). (10)

This corresponds with a probit speci�cation. However because we know that

participation and employment are closely related processes in South Africa (the

�rst being a choice, the second being exogenously determined), it will be in-

consistent to estimate the selection bias by the probit speci�cation outlined in

(10) (Meng and Schmidt, 1985). The single outcome probit ignores the choice a

woman makes to participate in the labour force (Bhorat and Leibbrandt, 1999b).

Instead the probability of employment can be modeled �rst by introducing

a temporary index, IP , a linear participation index dependent on a set of re-
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gressors xp that determine the labour force participation decision of a woman.

This index takes the form:

Ip = (xp
′
βp + εp > 0), (11)

where εp ∼ N(0, 1).

The probability of a woman working is then dependent on her participation

choice (IP ) and the employment outcome (I1) from the economic model:

P (IP = 1 , I1 = 1) = P ( εp > −xp
′
βp , ε1 > −x1

′
β1)

= Φ(xp
′
βp, x1

′
β1, ρ). (12)

The correlation between the unobservables of the employment index (I1)

and the participation index (IP ) is captured by ρ. The above speci�cation is a

bivariate probit model with partial observability. There is partial observability

because if a woman chooses not to participate in the labour force (IP = 0) the

employment outcome (I1) is censored (not observed). The speci�cation in (12)

is used to obtain the estimates of x1
′
β1 that are needed for the sample selection

correction function hτ (.) outlined in Section 3.2. The bivariate probit speci�ca-

tion that accounts for the participation decision ensures that the estimates of

x1
′
β1 are consistent (Meng and Schmidt, 1985). A key assumption used here is

that ρ is uncorrelated with the unobservables of the wage o�er equation (ε1).

Further , in estimating the bivariate probit model, and the quantile regres-

sions that follow special attention is paid to exclusion restrictions. At each stage

of the selection process variables are selected and then carefully omitted to aid

identi�cation.
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4.2 Quantile Regression Estimation: Approximating the

Bias Term by a Polynomial Series Expansion

Once the estimates for x1
′
β1 are obtained from the bivariate probit model out-

lined above an estimate of the sample selection correction function hτ (.) can be

obtained.

The observed wage equation in quantile regression from is given by (8). The

exact functional form of the sample selection correction hτ (.) is unknown. In the

case of the conditional expectation model the parametric normality assumption

on the errors of the employment equation (1) and the wage outcome (2) imply

that sample selection bias can be corrected for using the inverse Mill's ratio

(5). This normality assumption does not hold in the case of quantile ression,

because the conditional outcome at the τth quantile is not evaluated upon the

conditional expectation1. Since the inverse Mill's ratio is a correction derived

at this conditional expectation it would be incorrect to use this (mean based)

correction as a regressor across quantiles to correct for sample selection bias. It

is, however, used as a starting point to obtain the correct functional form of the

selection correction bias for each of the τ quantiles.

Following Heckman's (1979) result derived in equation (5) the choice of poly-

nomial expansion2 of the correction term hτ (x1
′
β1) outlined in (8) takes the

form:

hτ (λ(x1
′
β1)) = Poly[δτ

′
(λ(x1

′
β1))]

=
J∑
j=1

aj [δτ
′ ̂
λ(x1

′ β̂1)]
j−1. (13)

The polynomial expansion corrects the functional form of the parametric

inverse Mill's ratio estimate so that it can be included as a regressor in each

respective quantile regression to correct for the sample selection bias associated

1The quantile regression objective function is estimated by minimal distance and is a
weighted sum of absolute deviations(Buchinsky, 1998a)

2Note that the mathematical operator Poly[.] used below is a non-standard operater de�ned
for the sole purpose of this paper and for simplicity of notation and exposition of the estimated
polynomial correction term hτ (.).
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with women in the labour force.

Other polynomial expansion forms such as:

Poly(x1
′
β1) =

J∑
j=1

aj

(
f̂(x1

′
β1)

F̂ (x1
′β1)

)j−1

, (14)

where f̂(.) and F̂ (.) are the nonparametric densities and CDF's of the error

terms from the employment selection index could have been used. Nevertheless,

the polynomial expansion of hτ (.) using the Heckman correction when studying

the female labour force (Mroz, 1987) is chosen.

Using the polynomial expansion of the selection correction term (13) in the

observed wage equation (8) implies that the observed wage equation at the τth

quantile becomes:

y2 = x2
′
βτ +

J∑
j=1

aj [δτ
′ ̂
λ(x1

′ β̂1)]
j−1 + ε̃τ . (15)

The expression
̂

λ(x1
′ β̂1) is the estimate of the inverse Mill's ratio obtained

from the bivariate probit model (12). The polynomial expansion in (13) is in-

cluded here as a regressor. The j products of aj and δτ can not be disentangled,

and are hence jointly estimated as j single coe�cients in each of the quantile

regression models.

It is worth mentioning at this point that the conventional method used to

obtain standard errors in the case of quantile regression (Koenker and Bassett,

1978) is unproblematic in the case of homoscedasticity. However, if the ho-

moscedasticity assumption fails then the method of Koenker and Basset (1978)

will understate the standard errors (Rogers, 1992). Exploring heteroscedastic

errors is one of the major bene�ts of using quantile regression in the context of

the earnings equation. To remedy this, the method of Gould (1992) is used to

obtain estimates of the quantile regression standard errors by using bootstrap

resampling.
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4.3 Heteroscedasticity Concerns

If the variance of the error terms are not fully independent of the covariates

in the employment selection equation, then the coe�cient estimates in the em-

ployment selection equation will be inconsistent. This inconsistency may then

lead to quantile regression coe�cient estimates that are inconsistent (Melly and

Huber, 2007). In order to avoid quantile regression estimates that are inconsis-

tent it is important to test the selection equations for heteroscedasticity3, and

to adjust for initial heteroscedasticity before estimating the respective earnings

quantile regressions. To do so univariate heteroscedastic probits are estimated

for the employment index4, evidence of heteroscedasticity in the selection equa-

tion is found and corrected for throughout the rest of the study. The next section

presents a discussion of the data used. After which the results are presented

following the sequence in the methodology discussed above.

5 Data

The dataset used for this study is the Post Apartheid Labour Market Series5

(PALMS). The PALMS dataset is a stacked cross-sectional dataset consisting of

data from thirty-nine surveys conducted by Statistics South Africa (Stats S.A)

between 1994 and 2012. These include the October Household Surveys (OHS)

from 1994-1999, the bi-annual Labour Force Surveys (LFS) from 2000-2007 and

the Quarterly Labour Force Surveys (QLFS) that were conducted from 2008

onwards. The data is presented at the individual level, but no attempt has

been made to link individuals or households across waves, despite there being a

partial panel element to the earlier rounds of the LFS.

The OHS's are independent cross-sectional annual surveys undertaken by

Stats S.A from 1993-1999. The OHS was designed with the particular aim of

making data available on the population, particulars of dwellings, the labour

market and public services in South Africa. The LFS, on the other hand, is

semi-annual rotating panel household survey, speci�cally designed to measure

3Di�erences in the variance of unobservables of women at di�erent stages of the labour
force process may be correlated with the observed variables in the selection equations.

4These results are not presented here, but all results that follow correct for heteroscedas-
ticity

5PALMS v2.1 (1994-2012)
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the dynamics of employment and unemployment in South Africa. For the pur-

pose of this study, to keep the data at an annual level of analysis, the second

installment of each LFS (LFS_2) is used. This second installment (LFS_2) was

conducted each September from 2000-2007. Finally, the QLFS are an extension

to the LFS, the objective of which is to collect quarterly information about

persons in the labour market (employed, unemployed and not economically ac-

tive). For consistency the third wave of the LFS is used, to keep the data at

an annual level and to ensure comparability with the OHS and the LFS_2 waves.

PALMS Version 2.1 contains variables which are de�ned across all thirty-nine

waves of the OHS, LFS and QLFS6. For these data sets, samples were explicitly

strati�ed by province, magisterial district, urban/rural status and population

group. All subsequent analyses take into consideration sampling weights to

ensure that the estimated results are population representative. The PALMS

dataset contains weights created using entropy estimation, which results in con-

sistent demographic and geographic trends over time for both the individual

and the household. These weights are applied at the individual level.

For this study the PALMS dataset is pooled7 into �ve relatively homogenous

sub-periods; 1994-1995, 1997-1998, 2000-2002, 2005-2007 and 2010-2011. Each

of these periods is treated as a cross-section and no panel structure is assumed.

The �rst two periods consist of data from the OHS. The periods 2000-2002 and

2005-2007 consist of data from the second installment of the LFS (LFS_2), and

the period 2010-2011 consists of the third quarter of data from the QLFS.

5.1 Data Issues

The sub-sample of interest consists of working age females (16-65) from the

black, white and coloured race groups. The Indian/Asian population group was

omitted from the analysis from the outset due to small sample sizes across pe-

riods8. A woman is de�ned as employed if she worked in the week prior to the

interview, or did not, but had a paid job to return to and reported a positive

income. Working women are considered from across all occupations and sectors

6Special dwellings such as prisons, hospitals, boarding houses, hotels, guest houses, schools
and churches were excluded from the entire PALMS sample.

7The reason the data are pooled is that following the modeling procedure outlined in Section
4, at each stage of the estimation process observations are dropped. In order to maintain an
adequate sample size for estimation pooling across periods was necessary.

8Less than 5% of total observations in the data belonged to this group.
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of the economy, bar the informal sector.

A woman is de�ned as o�cially unemployed9 if she has not held a paid job

for at least seven days prior to the interview but has taken active steps to �nd

work in the four weeks preceding the interview, and would be willing and able to

work within two weeks after the interview. A woman is de�ned as a discouraged

worker if she has not actively searched for a job in the last four weeks, but is

willing and able to take up employment within two weeks after the interview.

The broad de�nition of the labour force includes discouraged workers among

the unemployed. For this study the broad de�nition of unemployment is used

following Kingdon and Knight (2000).

A woman is de�ned as not economically active (out of the labour force) if she

is not able to work. This includes the case of full time home-makers, scholars

and students, those who are retired, and those who are unwilling or unable to

work.

Due to data constraints it is not possible to identify the early retirees or

the disabled, implying that only scholars and students have been removed from

the not economically active population. The not economically active thus in-

cludes early retirees and the disabled10. It should be borne in mind that the

selection e�ect later estimated to account for women who are involved in child

rearing activities is con�ated by the presence of early retirees and the disabled11.

A key data issue relates to the way income has been reported over time. The

initial waves of PALMS which correspond to the OHS, report data on both, in-

come from a main job and income from self-employment. The later waves of

PALMS, which correspond to the LFS and QLFS, contain data only on income

from an individuals main job (which could in turn be self-employment). For

consistency, the dependent variable (log of monthly wages) used in the condi-

tional earnings quantile regressions has been de�ned using only income from an

individual's main job, converted to a monthly period. The earnings variable is

9According to the narrow de�nition of the labour force.
10Assuming disability occurs randomly across the population implies that the disabled

among the not economically active can be ignored.
11The inclusion of retirees and disabled individuals is still expected to lead to a bias in the

estimate of the selection e�ect.
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in real terms12.

As is the case with collecting data on earnings, some individuals reported an

earnings amount and others provided bracketed responses in each time period.

The extent of bracketed responses varies between surveys (the OHS, LFS and

QLFS). Ignoring bracketed responses, and taking into account only the reported

earnings amounts is likely to misrepresent the earnings distribution. This is be-

cause women with higher incomes are less likely to provide an exact earning

amount and more likely to respond by choosing an income bracket. Further,

the quality of the responses to income questions varied greatly between data-

sets with the 2011 income data (from the QLFS) being of notably poor quality.

To remedy the issue surrounding di�erences in quality of reported incomes,

and to adjust for bracketed responses multiply imputation analysis is used. The

real earnings variable is the one that was imputed to account for bracketed re-

sponses. Income values were not imputed for women who reported zero incomes.

The imputation method used was predictive mean matching. The (weighted)

kernel densities of real-earnings and imputed real-earnings are presented for the

periods 1994-1995, 2000-2002 and 2010-2011 in the Appendix (Figure A.1). The

kernel densities illustrate that for 1994-1995 and 2000-2002 there seem to have

been many bracket responses among the upper ends of the income distribution,

for this reason the imputed real-earnings density is placed slightly to the right of

the ordinary real-earnings density. For the period 2010-2011, the imputed den-

sity and the real-earnings density coincide. This illustrates that for this period,

there were barely any bracket responses in the data. Imputed real-earnings is

used as the outcome variable in the rest of this study13.

Another problem concerning the data is that PALMS does not include data

on actual work experience. This could be computed using potential experience

(age - education - 6) as a proxy, but this does not make for a good proxy for

womens' actual work experience because of the decisions associated with home-

making, child-rearing, and large scale unemployment. The lack of a control for

actual work experience should be noted from the outset.

12All nominal earnings has been de�ated to the base year 2000 using the Consumer Price
Index

13This corresponds to multiply imputed real income variable 1 (imputed_real_v1) in
PALMS.

24



The �nal data limitation is that there is no identi�er linking each woman

in the dataset to her own children. It is possible to identify whether there are

children present in a woman's household, but not how many of these children

belong to a woman biologically.

All variables (described in detail below) are de�ned for all �ve sub-periods,

with the exception of the household characteristics variables, which have been

excluded from the original data-sets for the periods 2005-2007 and 2010-2011.

5.2 Summary Statistics

Before analysing the empirical results, the summary statistics of the explanatory

variables used at each stage of the estimation procedure are brie�y discussed.

Tables A.1, A.2, A.3, A.4 and A.5 in the Appendix present the means and

standard deviations of these variables. The variables are split into di�erent sub-

groups; industry, occupation, province, individual characteristics and household

characteristics. The summary statistics are presented for each respective race

group (black, coloured and white) for each of the �ve periods considered. While

the full tables of summary statistics are presented in the Appendix, the discus-

sion below highlights some of the key themes presented in these statistics.

Following the discussion in the literature review, the skills levels that women

possess are important determinants of earnings. Sector of employment is strongly

correlated with skills level. Looking at sector of employment over time, it can

be seen that the manufacturing, trade and service sectors were the densest ones

for women in all three race groups. For instance in the period 1994-1995, 28% of

black, 27% of coloured and 37% of white women were employed in the services

sector. Over time participation in the �nance sector was more prominent for

white women, but the proportion of non-white women participating in the �-

nance sector grew steadily between the mid 1990's and the late 2000's. Coloured

women have participated quite substantially in the agricultural sector over time

(15% of coloured women worked in agriculture in 1994-1995, 11% worked in

agriculture in 2000-2002 and 6% worked in agriculture in 2010-2011). For black

females, participation in the agricultural sector increased between 1994-1995

and 2000-2002, from 9% to 14%, and declined again by 2010-2011 to 4%. The

mining, construction and utilities sectors account for between zero and three
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percent of the employment of women in each race group over all �ve periods of

consideration. These tend to be male dominated sectors historically.

Occupation is also tightly related to skills level. For occupation, it is clear

that the higher and medium skilled occupations (professional, technician and

clerks) exhibit a higher participation rate for white women, in line with the a pri-

ori expectation regarding the pre-labour market discrimination associated with

apartheid. Over time white women increasingly took up managerial positions,

increasing from 7% in 1994-1995 to 18% by 2010-2011 with slight �uctuations in

between. It is worth noting that a moderate proportion of non-white women are

employed in medium skilled occupations (technicians and clerks), with coloured

women taking up an increasing proportion of positions as clerks between the pe-

riods 1994-1995 (16%) and 2010-2011 (22%). For black and coloured women the

low-skilled occupations, elementary and domestic work, are the most common

forms of occupation. For these non-white women there is not much evidence of a

change in the proportion of women working as domestic workers and elementary

workers between 1997-1998 and 2010-2011. This re�ects low inter-occupation

mobility of women in lower skilled occupations, and emphasises potential skill

disparities by race.

With respect to provincial location, the rural provinces of Limpopo, the

North-West and the Eastern-Cape were collectively home to 44% of black women

in the period in the period 1994-1995, and this proportion decreased to 37% by

2010-2011. This re�ects that over time black women may be migrating out

of rural provinces. Overall, the distribution of each race across provinces still

re�ects the large scale geographical segregation by race that is prevalent in

South Africa, between each period there have been slight �uctuations around

the proportion of each race group living in each province but the patterns have

remained relatively constant over time. For instance, 40% of white women and

14% of black women lived in the Gauteng in 1994, while 39% of white women

and 20% black women lived in Gauteng by 2010-2011.

The average household size for black women is higher than that of coloured

and white women over all �ve periods of consideration. The average household

size is roughly constant for each race group over time, with the average house-

hold size of black women being just over 6 individuals, for coloured women it is

just about 6 individuals, and for white women the mean household size is about
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3 individuals per household. On average it is also clear that over all �ve periods

white women are older at a mean age of 41 in the period 2010-2011. The lower

mean ages of black and coloured women (34 and 36 in 2010-2011) re�ects both

higher fertility and higher mortality among these groups.

Marital status is an important variable of consideration, especially in relation

to the labour force participation decision of women. As far as marital status is

concerned, in the period 1994-1995 26% of black women, 32% of coloured women

and 51% of white women were married or cohabiting. These proportions have

remained relatively constant over time, with the number of black women who

are married decreasing to 22% by the period 2010-2011. An insight at this point

is that marital status does not seem to be positively correlated to household size.

Years of education14 will be an important explanatory variable in the earn-

ings equation. Immediately, it is noticeable that white women have a consis-

tently higher mean level of education over all time periods when compared to

blacks and coloureds. The mean level of education of black women has steadily

increased since the end of apartheid. It was reported at 5.15 (grade 5) years in

1994-1995, increased to 5.56 years by 2000-2002 and increased further to 6.59

(grade 7) years by 2010-2011. The same is true of coloured women who reported

average years of education at 5.34 (grade 5) in 1994-1995 which increased to 7.34

(grade 9) by 2010-2011.

Finally, as far as access to amenities is concerned, household characteristics

and urban/rural status are reported for the periods 1994-1995, 1997-1998 and

2000-2002. Here the legacy of apartheid regarding the discrepancy in service

delivery across race is apparent. In the period 1994-1995, 65% of black women

lived in rural areas whereas only 17% of coloured women and 8% of white women

lived in rural areas. In this period, 98% of white households had piped water,

whereas 75% of coloured women reported having piped water and only 26% of

black women had access to piped water. All white homes used a �ush toilet

where only 40% of black homes and 83% of coloured homes used a �ush toi-

let. Interestingly, 57% of black women lived in a brick house, 76% of coloured

14Years of education is a variable that takes into account the years of schooling of a woman.
The range of the variable is 0-16. A value of 13 corresponds to matriculation plus a diploma.
A value of 14 corresponds to matric and a technical certi�cate of a two year duration. A value
of 15 corresponds to a bachelors degree. A value of 16 corresponds to a master's or doctoral
degree.
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women lived in a brick house and 88% of white women lived in a brick house.

No white or coloured women lived in a traditional dwelling where 26% of black

individuals lived in a traditional home. From these statistics important residen-

tial di�erences as well as the gap in service delivery and access to services across

race groups at the end of apartheid is visible (Leibbrandt, Woolard, Finn and

Argent, 2010). The knock-on e�ects of these on the labour market outcomes of

women in the South African labour force are considered in the following section.

6 Results

6.1 Employment Selection Equation Results

The employment selection equation results consist of the results from the bi-

probit selection equation outlined in (12)15. The dependent variable of the main

outcome equation is whether or not a woman is employed according to the broad

de�nition of employment (discouraged workers are counted as unemployed), this

outcome is estimated simultaneously with the labour force participation choice

of a woman (Ip) under the joint normality assumption of errors.

The independent variables used for the employment outcome include: race,

province, age, age-squared, a marital dummy, years of education, number of

children in the household under the age of six and number of children in the

household between the ages of seven and �fteen. The participation choice of

a woman is simultaneously estimated using the same independent variables as

those used in the employment equation but for the �rst three periods (1994-1995;

1997-1998; 2000-2002) additional regressors capturing household characteristics

and urban/rural status are included. These variables are related with socioeco-

nomic standing and may in�uence the labour force participation decision of a

woman. For the periods 2005-2007, 2010-2011 these household characteristics

variables are not included in the data and are hence omitted.

The results of the bivariate probit model (Meng and Schmidt, 1985) are pre-

sented in Table 116. The coe�cients of the variables in the employment part

15As per the discussion in the Methodology section, the estimates of the simple employment

probit (10) render inconsistent estimates of the coe�cient estimates (x1
′
β1). Nevertheless,

the simple probit estimates are presented in the Appendix (Table A.7).
16Selected controls are presented here. The full table with all controls is presented in the

Appendix (Table A.6)
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Table 1: Bi-Probit Results: Broad De�nition of Employment
1994-1995 1997-1998 2000-2002 2005-2007 2010-2011

Dependent Variable: Employment Outcome
Household Size -0.097∗∗∗ -0.022∗∗∗ -0.059∗∗∗ -0.051∗∗∗ -0.025∗∗∗

(0.011) (0.004) (0.003) (0.004) (0.005)
Num Child (0-6) 0.078∗∗ -0.029∗∗∗ -0.007∗∗ -0.017∗∗∗ -0.011∗∗∗

(0.028) (0.008) (0.003) (0.003) (0.003)
Num Child (7-15) 0.048∗ -0.023∗∗ -0.001 -0.001 -0.017∗∗∗

(0.023) (0.007) (0.002) (0.002) (0.003)
Age 0.127∗∗∗ 0.209∗∗∗ 0.219∗∗∗ 0.199∗∗∗ 0.276∗∗∗

(0.020) (0.005) (0.004) (0.004) (0.004)
Age-Squared -0.001∗ -0.003∗∗∗ -0.003∗∗∗ -0.002∗∗∗ -0.003∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000)
Years of Educ 0.028∗∗∗ 0.056∗∗∗ 0.047∗∗∗ 0.058∗∗∗ 0.082∗∗∗

(0.008) (0.002) (0.002) (0.002) (0.002)
Married -0.011 -0.255∗∗∗ -0.228∗∗∗ -0.175∗∗∗ -0.150∗∗∗

(0.060) (0.016) (0.016) (0.016) (0.016)
Black -2.062∗∗∗ -0.314∗∗∗ -0.201∗∗∗ -0.090∗∗ -0.185∗∗∗

(0.230) (0.024) (0.024) (0.033) (0.027)
Coloured -1.119∗∗∗ 0.082∗∗ 0.038 0.033 -0.024

(0.227) (0.031) (0.033) (0.041) (0.035)
Northern Cape -0.514∗∗∗ -0.204∗∗∗ -0.171∗∗∗ -0.233∗∗∗ -0.115∗∗∗

(0.126) (0.036) (0.036) (0.033) (0.034)
North-West -0.113 -0.138∗∗∗ -0.229∗∗∗ -0.261∗∗∗ -0.261∗∗∗

(0.084) (0.027) (0.027) (0.030) (0.029)
Limpopo -0.279∗∗ -0.201∗∗∗ -0.140∗∗∗ -0.352∗∗∗ -0.235∗∗∗

(0.100) (0.029) (0.029) (0.029) (0.027)
Dependent Variable: Labour Force Participation
Household Size 0.005 0.006 -0.017∗∗∗ -0.018∗∗∗ -0.003

(0.010) (0.004) (0.003) (0.004) (0.004)
Num Child (0-6) -0.127∗∗∗ -0.053∗∗∗ -0.011∗∗∗ -0.015∗∗∗ -0.011∗∗∗

(0.022) (0.008) (0.003) (0.003) (0.003)
Num Child (7-15) -0.038∗ -0.032∗∗∗ -0.003 -0.003 -0.016∗∗∗

(0.017) (0.007) (0.002) (0.002) (0.002)
Age 0.079∗∗∗ 0.173∗∗∗ 0.149∗∗∗ 0.137∗∗∗ 0.283∗∗∗

(0.011) (0.004) (0.004) (0.005) (0.004)
Age-Squared -0.001∗∗∗ -0.002∗∗∗ -0.002∗∗∗ -0.002∗∗∗ -0.003∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000)
Years of Educ 0.079∗∗∗ 0.059∗∗∗ 0.062∗∗∗ 0.072∗∗∗ 0.087∗∗∗

(0.004) (0.002) (0.002) (0.002) (0.002)
Married -0.378∗∗∗ -0.386∗∗∗ -0.353∗∗∗ -0.252∗∗∗ -0.300∗∗∗

(0.033) (0.016) (0.018) (0.017) (0.017)
Black 0.646∗∗∗ 0.290∗∗∗ 0.329∗∗∗ 0.395∗∗∗ 0.141∗∗∗

(0.058) (0.027) (0.030) (0.038) (0.028)
Coloured 0.308∗∗∗ 0.232∗∗∗ 0.234∗∗∗ 0.256∗∗∗ 0.098∗∗

(0.047) (0.033) (0.037) (0.046) (0.037)
Piped Water 0.018 0.009 0.110∗∗∗

(0.046) (0.019) (0.021)
Public Tap -0.404∗∗∗ 0.057∗ 0.092∗∗

(0.063) (0.025) (0.032)
Borehole -0.257∗∗∗ 0.001 0.059

(0.065) (0.035) (0.042)
Natural Source -0.515∗∗∗ -0.034 0.015

(0.062) (0.029) (0.035)
Traditional Dwelling -0.287∗∗∗ 0.070∗∗ -0.032

(0.052) (0.022) (0.027)
Flat/Cluster 0.054 0.038 0.095∗∗

(0.043) (0.023) (0.032)
Informal -0.042 0.126∗∗∗ 0.068∗

(0.070) (0.024) (0.028)
Chemical Toilet -0.205 -0.043 0.477∗∗

(0.152) (0.074) (0.182)
Pit Toilet 0.027 0.006 -0.002

(0.055) (0.019) (0.029)
Bucket -0.113 -0.024 -0.030

(0.061) (0.030) (0.038)
Rural 0.082∗ -0.103∗∗∗ -0.111∗∗∗

(0.041) (0.019) (0.025)
Rho 0.081 0.994 0.980 0.988 0.994
N 29395 49519 48812 87890 55818

Standard errors in parentheses. All results are estimated using sampling weights.
∗ p < 0.05 , ∗∗ p < 0.01 , ∗∗∗ p < 0.001
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of the model are of interest here. First, the tetrachoric correlation coe�cients

(rho) are around .99 for the periods 1997-1998, 2000-2002, 2005-2007 and 2010-

2011. This illustrates that the participation choice and the hiring decision of

the employer are dependent processes, and that the simple probit estimation of

the employment outcome (Appendix Table A.7) presents inconsistent estimates.

The correlation coe�cient for the �rst period considered (1994-1995) is only 8%

indicating that the two processes of participation and employment are uncor-

related, this is unlikely and brings into question the quality of data in this period.

The coe�cients from the employment equation illustrate that household size

has a negative and signi�cant e�ect on the probability of employment of a white

woman. From the second period onwards, the number of children below the age

of six in the household have a negative e�ect on the probability of employment

of white women holding all else constant.

As far as race is concerned, Table 1 shows that for all periods considered

black women have a lower probability of employment than white women ceteris

paribus. Coloured women display a lower and signi�cant probability of employ-

ment than white women for the period 1994-1995. The years of education and

age variables have a positive and signi�cant e�ect on the probability of employ-

ment.

Relative to white women, black and coloured woman have a higher prob-

ability of labour force participation ceteris paribus. This illustrates the racial

di�erences within the labour force in line with the �ndings of Casale (2004). It

is important to note at this point that the �ndings from the bivariate probit

illustrate that although women of colour face a higher probability of participa-

tion this does not ensure positive employment probabilities. This is precisely

what was found by Ntuli and Wittenberg (2013).

The e�ects of other covariates on the probability of labour force participa-

tion are similar to the e�ect of the covariates on the probability of employment.

Household size, the number of children per household and marital status all

have negative and signi�cant e�ects on the probability of labour force partic-

ipation, holding all else constant. Years of education and age have a positive

and signi�cant e�ect on the probability of participation. The direction of these

e�ects are the same for the probability of employment.
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Upon comparison of the results in Table 1 presented above to the results

of the ordinary (inconsistent) employment probit presented in Appendix Table

A.7 it is clear that the impact on the covariates in the employment equation on

the probability of employment (simple probit) are the same as in the bivariate

probit model. This �nding is reassuring.

Overall the results from the bivariate employment selection equation clearly

illustrate that in the South African context the labour force participation choice

and the employment o�er are correlated processes. The important point is that

the zero earners evaluated in this part of the model are an integral part of the

labour market in South Africa and play an important role in the employment

outcome, which in turn a�ects the earnings part of the model. The selection

e�ect from the employment part of the model is obtained using the method

outlined in Section 4.2. The coe�cients from the employment part of the se-

lection equation (biprobit) are obtained, after which the inverse Mill's ratio is

calculated, this selection e�ect is then linearised to make it compatible with

each quantile. The linearised correction term is included as a control in the

conditional log-wage quantile regressions, the results for which are presented

below.

6.2 Earnings Equations: Conditional Quantile Regression

Results

The results of the conditional quantile earnings model (15) are presented be-

low. The wage equation contains only employed women, and the focus is on

the characterisation of changes at various points of the conditional log-wage

distribution. The �ndings from the summary statistics provided evidence in

support of di�erences across race regarding socio-economic characteristics. The

�rst step estimation results illustrated that these di�erences a�ect the condi-

tional probability that a woman will (1) participate in the labour force and (2)

�nd employment. Given these �ndings, the earnings outcome is evaluated for

women who are employed using conditional quantile regression with emphasis

on di�erences in skills levels of women, as captured by industry and occupation,

across race.

The dependent variable used in the quantile regression equations is log of
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monthly real earnings. The independent variables used include race, industry,

occupation, log of hours worked in the last week, age, age-squared, a marital

dummy, number of children in the household under the age of six and between

seven and �fteen17. Interaction terms between race and secondary schooling

were omitted because they were reported insigni�cant. The sample selection

correction terms estimated via the polynomial expansion from the �rst step es-

timation are also included as independent variables in the quantile regressions18.

A variable for tenure or experience is replaced by the weak proxy of age and

age-squared in the earnings equations, so there may be some omitted variables

bias. The number of children in the household are not expected to a�ect the

earnings outcome directly but are expected to be negatively related to labour

market experience. These variables are thus included in the wage equation. Fol-

lowing Buchinsky (1994) the de�nition of inequality is seen as the gap between

two conditional log-wage quantiles.

The quantile regressions were estimated at �ve selected quantiles: 0.1, 0.25,

0.5 (the median), 0.75 and 0.9. The results presented in Tables 2, 3, 4, 5 and 6

consist of the quantile regressions for each period in the dataset.

For the �rst period (1994-1995) following the end of apartheid, the condi-

tional quantile regression output is presented in Table 219. Concerning race,

black and coloured women earn signi�cantly less than their white counterparts

at all quantiles of the conditional wage distribution. For a black woman at the

bottom 10% of the conditional wage distribution, earnings are 20% less than a

white woman, holding all else constant. As quantile increases, the gap between

17The base race is white, the base industry is manufacturing, the base occupation is plant
operator and the base province is Gauteng. Controls for province are also included in the
model.

18The polynomial correction function uses the logic of the Taylor Series approximation. The
true value of the correction term function hτ (.) is unknown , and is seen to be approximated
by an expansion that is based on an in�nite sum of the terms calculated from the functions
derivative at a single point. The choice of j is based on the notion that if j =

√
n then the

results of the linearisation would result in a reliable estimate of hτ (.) . However,
√
n in this

sample is quite large. For the period 2005-2007, alone, j =
√
n = 181, this would mean that

181 additional variables would have to be added to the quantile regression leading to obvious
identi�cation problems. Further, the value of the correction terms are small, and approach
zero rapidly as j increases. Various values for j were tested and it was decided that j = 5
represented a choice for j that was high enough to achieve the desired linearised convergence,
but would avoid the problem of almost perfect collinearity that would arise from a higher
value of j such as

√
n.

19The complete table with all coe�cients is presented in Table A.8 (Appendix)
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white and black earnings increases. A black woman at the median earns 22% less

than a white woman at the median of the income distribution, ceteris paribus.

At the top end of the income distribution a black woman earns 28% less than a

white woman, all else being equal. This may be interpreted as evidence of racial

discrimination against black women, and the extent of discrimination increases

as the conditional earnings quantile increases. This is an issue that is picked up

in the discussion section (6.3).

For coloured women, the magnitude of the gap between white and coloured

wages is not as big as the gap between the wages of black and white women. For

a coloured woman in the bottom decile, earnings are 9% less than that of a white

woman in the base occupation and province. The wage gap between coloured

and white women also increases as conditional log-wage quantile increases. At

the median coloured women earn 11% less than white women, and at the 90th

percentile coloured women earn 20% less than white women, ceteris paribus. In

comparing these results to those from the mean-based regression, one can see

how much information is lost.

The returns to occupation by quantile tie in perfectly with the observations

made about occupation in the summary statistics section. Relative to the base

occupation of plant operator, it can be seen that for the more highly skilled

occupations (manager, professional and technician) there is a wage premium for

the top half of the distribution (the median, the 75th percentile and the 90th

percentile). For clerks, agricultural and artisanal workers, at the median, 25th

percentile and 10th percentile, earnings are signi�cantly less than for the base

profession. Working as an elementary worker or domestic service worker at all

conditional log-wage quantiles implies that a woman in these occupations will

earn signi�cantly less than a plant operator, ceteris paribus.

For sector of occupation, all sectors aside from agriculture exhibit a positive

coe�cient for all quantiles. This means that the mining, utilities, construction,

trade, transport, �nance and service sectors all pay a wage premium relative to

manufacturing (the base sector). For the construction, trade, transport, �nance

and services sectors the wage premium relative to the manufacturing sector is

decreasing as quantile increases. For instance, a woman at the bottom decile

of construction earns monthly wage 39% higher than a (white) woman in man-

ufacturing, but a woman in the 90th percentile of construction earns a wage
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Table 2: Imputed Quantile Regression-With Heckman Correction: 1994-1995
.10 .25 .5 .75 .9 Mean Reg

Log Hrs Worked 0.451∗∗∗ 0.340∗∗∗ 0.269∗∗∗ 0.190∗∗∗ 0.142∗∗∗ 0.308∗∗∗

(0.029) (0.028) (0.018) (0.020) (0.021) (0.062)
Num Child (0-6) -0.022∗∗ -0.001 0.004 0.006 0.005 0.013

(0.008) (0.007) (0.005) (0.007) (0.007) (0.025)
Num Child (7-15) -0.026∗∗ -0.021∗∗∗ -0.015∗∗ -0.007 -0.006 -0.006

(0.008) (0.005) (0.005) (0.004) (0.006) (0.021)
Age 0.040∗∗∗ 0.042∗∗∗ 0.043∗∗∗ 0.040∗∗∗ 0.045∗∗∗ 0.020

(0.007) (0.005) (0.004) (0.004) (0.005) (0.019)
Age-Squared -0.000∗∗∗ -0.000∗∗∗ -0.000∗∗∗ -0.000∗∗∗ -0.000∗∗∗ -0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Years of Educ 0.097∗∗∗ 0.101∗∗∗ 0.105∗∗∗ 0.099∗∗∗ 0.087∗∗∗ 0.076∗∗∗

(0.003) (0.002) (0.003) (0.002) (0.002) (0.008)
Married -0.045∗∗ -0.043∗∗∗ -0.029∗∗ -0.013 -0.007 -0.043

(0.016) (0.013) (0.010) (0.013) (0.011) (0.048)
Black -0.198∗∗ -0.239∗∗∗ -0.222∗∗∗ -0.218∗∗∗ -0.284∗∗∗ 0.022

(0.067) (0.039) (0.038) (0.029) (0.059) (0.172)
Coloured -0.087∗ -0.116∗∗∗ -0.109∗∗∗ -0.142∗∗∗ -0.197∗∗∗ 0.245∗

(0.040) (0.026) (0.023) (0.024) (0.033) (0.117)
Manager -0.280∗∗ -0.174∗∗ 0.076∗ 0.405∗∗∗ 0.865∗∗∗ -0.205

(0.092) (0.055) (0.033) (0.042) (0.090) (0.193)
Professional 0.038 0.020 0.104∗∗∗ 0.224∗∗∗ 0.351∗∗∗ -0.444∗

(0.043) (0.041) (0.030) (0.022) (0.053) (0.174)
Technician 0.071 0.078∗ 0.173∗∗∗ 0.312∗∗∗ 0.421∗∗∗ 0.231

(0.041) (0.033) (0.023) (0.020) (0.040) (0.142)
Clerk -0.185∗∗∗ -0.209∗∗∗ -0.148∗∗∗ -0.045 0.023 -0.340∗

(0.036) (0.036) (0.016) (0.025) (0.035) (0.135)
Agricultural -0.906∗∗∗ -0.844∗∗∗ -0.479∗∗∗ -0.026 0.550∗∗∗ 0.304

(0.090) (0.080) (0.093) (0.194) (0.132) (0.325)
Artisan -0.536∗∗∗ -0.356∗∗∗ -0.153∗∗∗ -0.038 0.067 -0.225

(0.056) (0.042) (0.027) (0.037) (0.049) (0.161)
Elementary -1.048∗∗∗ -1.021∗∗∗ -0.795∗∗∗ -0.493∗∗∗ -0.255∗∗∗ -0.369∗∗

(0.046) (0.035) (0.029) (0.025) (0.034) (0.134)
Domestic Service -0.728∗∗∗ -0.699∗∗∗ -0.526∗∗∗ -0.321∗∗∗ -0.147∗∗∗ -0.445∗∗∗

(0.031) (0.034) (0.019) (0.023) (0.039) (0.121)
Agri (Sector) 0.354∗∗∗ 0.266∗∗∗ 0.087∗∗ -0.105∗∗∗ -0.074 -0.248∗

(0.043) (0.024) (0.029) (0.024) (0.042) (0.102)
Mining 0.609∗∗∗ 0.450∗∗∗ 0.345∗∗∗ 0.414∗∗∗ 0.451∗∗∗ 0.088

(0.102) (0.068) (0.081) (0.078) (0.109) (0.311)
Utilities 0.308∗ 0.415∗∗∗ 0.339∗∗∗ 0.290∗∗∗ 0.188∗ 0.500

(0.122) (0.081) (0.071) (0.074) (0.083) (0.422)
Construction 0.392∗∗∗ 0.346∗∗∗ 0.290∗∗∗ 0.194∗ 0.197∗∗ 0.315

(0.062) (0.050) (0.055) (0.083) (0.065) (0.253)
Trade 0.383∗∗∗ 0.371∗∗∗ 0.289∗∗∗ 0.189∗∗∗ 0.156∗∗∗ 0.167∗

(0.036) (0.021) (0.014) (0.015) (0.017) (0.075)
Transport 0.611∗∗∗ 0.558∗∗∗ 0.469∗∗∗ 0.357∗∗∗ 0.298∗∗∗ 0.250

(0.078) (0.039) (0.026) (0.043) (0.038) (0.189)
Finance 0.541∗∗∗ 0.454∗∗∗ 0.352∗∗∗ 0.236∗∗∗ 0.201∗∗∗ 0.210

(0.043) (0.025) (0.010) (0.017) (0.021) (0.119)
Services 0.471∗∗∗ 0.418∗∗∗ 0.313∗∗∗ 0.174∗∗∗ 0.113∗∗∗ 0.222∗∗

(0.032) (0.023) (0.016) (0.014) (0.023) (0.071)
λmean 0.763

(1.326)
N 25930 25930 25930 25930 25930 16006

Standard errors in parentheses. All results estimated using sampling weights.
Dependent variable: Natural Logarithm of Imputed Real Earnings (2000 prices).
All standard errors obtained via bootstrap resampling.
∗ p < 0.05 , ∗∗ p < 0.01 , ∗∗∗ p < 0.001
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that is 19% higher than a woman in manufacturing, ceteris paribus. The fact

that there are di�erential returns to working in di�erent sectors and di�erential

returns to race implies that using the mean regression to characterise the con-

ditional log-wage distribution would lead to misrepresentative conclusions.

Other explanatory variables that are interesting determinants of earnings at

each conditional quantile include log of hours worked, age, marital status and

years of education. The impact of these variables on the conditional earnings

outcome is discussed brie�y for the initial period, but for the sake of brevity for

each subsequent time period the discussion focuses only on returns to occupation

and sector at di�erent quantiles highlighting other variables where necessary.

At the turn of the new democracy log of hours worked in the last week is

a signi�cant determinant of the logged monthly wage of (white) women in the

manufacturing sector, holding all else constant. The elasticity of wages with

respect to hours worked is quite high. For the bottom decile, a 1% increase in

hours worked is expected to lead to a 45% increase in monthly wages, holding

all else constant. The magnitude of the elasticity of wages with respect to hours

worked is decreasing by quantile. For the 90th percentile a 1% increase in hours

worked in the last week leads to a 14% increase in monthly earnings, ceteris

paribus.

Age is seen to have a linear signi�cant impact on the earnings of all quantiles;

the squared age variable has a signi�cant zero e�ect on earnings at all quantiles.

The e�ect of an increase in age by one year leads to an increase in monthly real

earnings of between 4% and 5% for all quantiles. There appears to be no dif-

ferential return to age at di�erent ends of the income distribution in this period.

Years of education has a signi�cant positive impact on log monthly earn-

ings at all points of the conditional income distribution. For the bottom four

quantiles a 1 year increase in education is expected to lead to a 10% increase

in earnings, holding all else constant. For the 90th percentile, an increase in

education by one year leads to an increase in earnings of 9%.

Interestingly marital status and number of children in the household under

the age of �fteen report signi�cant coe�cients for the median and below. A

married woman at the bottom decile earns 5% less than a non-married woman
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at the bottom decile, ceteris paribus. A woman at the bottom decile with one

child between the ages of seven and �fteen earns 3% less than a woman with

no school-going children, ceteris paribus For the 25th percentile and above the

number of children below the ages of six in the household have no e�ect on the

earnings of women ceteris paribus.

As far as the selection e�ect from observing a non-random part of the em-

ployed female population is concerned, the linearised sample selection correction

terms20 are at large not signi�cant for the period 1994-1995. The selection e�ect

for the mean regression is also not signi�cant.

The results from later sub-periods are now presented. While the results

are interesting their own right, changes over time relative to the base period

are highlighted. For the second period (1997-1998) the conditional quantile re-

gression estimates are presented in Table 321. As far as race is concerned, for

1997-1998, black women exhibit negative coe�cients over all �ve quantiles. The

conditional log-wage gap between black and white women now decreases up to

the 75th percentile then increases slightly at the 90th percentile, in the previ-

ous period the gap increased with quantile. For coloured women, the gap be-

tween coloured and white conditional log-wage is smaller than the gap between

coloured and black conditional log-wages. For instance a coloured woman at

the median earns 22% less than a white woman at the median, where a black

woman at the median earns 40% less than a white woman at the median ceteris

paribus. The gap between coloured and white wages decreases between the �rst

two quantiles then increases from the median on as quantile increases.

In terms of returns to working in certain occupations; artisan, elementary

and domestic services exhibit negative signi�cant coe�cients for all quantiles,

this is inline with what was found for the period 1994-1995. The gap between

the base occupation and domestic services occupation is now larger (more nega-

tive) for all quantiles. Clerks earn signi�cantly less than plant operators for the

median and 75th percentile. Agricultural workers earn signi�cantly less than

plant operators for the median and below this is opposite to the results from

the preceding period. At the top half of the conditional quantile distribution

technicians earn more than their plant operating counterparts. Professionals

20These are presented in Table A.8 in the Appendix.
21The complete table with all coe�cients and controls is presented in Table A.9 (Appendix)
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Table 3: Imputed Quantile Regression-With Heckman Correction: 1997-1998
.10 .25 .5 .75 .9 Mean Reg

Log Hrs Worked 0.172∗∗∗ 0.062∗∗∗ 0.020 0.002 0.007 0.041∗∗∗

(0.040) (0.011) (0.013) (0.006) (0.007) (0.012)
Num Child (0-6) -0.061∗∗ -0.027∗∗ -0.011 -0.000 0.007 -0.044∗∗

(0.019) (0.009) (0.011) (0.012) (0.015) (0.016)
Num Child (7-15) -0.057∗∗ -0.042∗∗∗ -0.020∗ -0.004 -0.002 -0.045∗∗∗

(0.021) (0.008) (0.010) (0.011) (0.013) (0.013)
Age 0.180∗∗ 0.125∗∗∗ 0.055 0.013 -0.004 0.179∗∗∗

(0.070) (0.024) (0.039) (0.043) (0.044) (0.046)
Age-Squared -0.002∗ -0.001∗∗∗ -0.001 -0.000 0.000 -0.002∗∗∗

(0.001) (0.000) (0.000) (0.001) (0.001) (0.001)
Years of Educ 0.125∗∗∗ 0.109∗∗∗ 0.088∗∗∗ 0.071∗∗∗ 0.060∗∗∗ 0.116∗∗∗

(0.020) (0.008) (0.010) (0.011) (0.012) (0.013)
Married -0.223∗ -0.104∗∗∗ 0.010 0.054 0.079 -0.200∗∗∗

(0.087) (0.031) (0.047) (0.054) (0.049) (0.055)
Black -0.492∗∗∗ -0.464∗∗∗ -0.397∗∗∗ -0.371∗∗∗ -0.399∗∗∗ -0.603∗∗∗

(0.118) (0.044) (0.064) (0.072) (0.085) (0.075)
Coloured -0.238∗∗∗ -0.206∗∗∗ -0.218∗∗∗ -0.303∗∗∗ -0.384∗∗∗ -0.261∗∗∗

(0.061) (0.035) (0.024) (0.030) (0.043) (0.055)
Manager -0.256∗∗ -0.045 0.078 0.246∗∗∗ 0.377∗∗∗ -0.009

(0.081) (0.068) (0.041) (0.043) (0.090) (0.092)
Professional 0.170 0.178∗∗ 0.175∗∗∗ 0.190∗∗∗ 0.196∗∗∗ 0.172∗

(0.088) (0.055) (0.036) (0.037) (0.057) (0.082)
Technician 0.002 0.048 0.078∗ 0.120∗∗∗ 0.105∗ -0.025

(0.053) (0.063) (0.033) (0.036) (0.046) (0.079)
Clerk -0.020 -0.088 -0.118∗∗∗ -0.080∗ -0.086 -0.161∗

(0.049) (0.062) (0.031) (0.040) (0.053) (0.076)
Agricultural -0.392∗∗ -0.440∗∗∗ -0.328∗∗∗ -0.216 0.027 -0.395∗∗∗

(0.140) (0.075) (0.062) (0.111) (0.169) (0.110)
Artisan -0.544∗∗∗ -0.388∗∗∗ -0.213∗∗∗ -0.139∗∗∗ -0.118∗ -0.399∗∗∗

(0.064) (0.064) (0.036) (0.041) (0.047) (0.078)
Elementary -0.610∗∗∗ -0.517∗∗∗ -0.380∗∗∗ -0.279∗∗∗ -0.267∗∗∗ -0.509∗∗∗

(0.042) (0.048) (0.024) (0.033) (0.050) (0.072)
Domestic Service -0.715∗∗∗ -0.743∗∗∗ -0.655∗∗∗ -0.508∗∗∗ -0.381∗∗∗ -0.688∗∗∗

(0.059) (0.044) (0.022) (0.027) (0.047) (0.068)
Agri (Sector) -0.437∗∗∗ -0.358∗∗∗ -0.407∗∗∗ -0.452∗∗∗ -0.319∗∗∗ -0.345∗∗∗

(0.091) (0.024) (0.031) (0.033) (0.081) (0.049)
Mining 0.533∗∗ 0.519∗∗∗ 0.499∗∗∗ 0.408∗∗∗ 0.370∗∗ 0.579∗∗∗

(0.163) (0.078) (0.056) (0.059) (0.113) (0.144)
Utilities 0.440∗∗∗ 0.251∗∗ 0.406∗ 0.383∗∗∗ 0.510 -0.029

(0.066) (0.085) (0.162) (0.096) (0.343) (0.205)
Construction 0.348∗ 0.286∗∗∗ 0.129 0.161 0.125 0.341∗∗

(0.137) (0.087) (0.070) (0.085) (0.097) (0.122)
Trade -0.108∗∗ 0.053∗ 0.115∗∗∗ 0.142∗∗∗ 0.192∗∗∗ 0.003

(0.041) (0.026) (0.020) (0.022) (0.027) (0.033)
Transport 0.339∗∗∗ 0.419∗∗∗ 0.471∗∗∗ 0.489∗∗∗ 0.376∗∗∗ 0.436∗∗∗

(0.084) (0.053) (0.055) (0.043) (0.064) (0.094)
Finance 0.370∗∗∗ 0.346∗∗∗ 0.356∗∗∗ 0.337∗∗∗ 0.318∗∗∗ 0.423∗∗∗

(0.045) (0.032) (0.028) (0.031) (0.039) (0.060)
Services 0.325∗∗∗ 0.427∗∗∗ 0.457∗∗∗ 0.407∗∗∗ 0.363∗∗∗ 0.463∗∗∗

(0.041) (0.025) (0.029) (0.024) (0.030) (0.040)
λmean 0.863∗∗

(0.299)
N 16453 16453 16453 16453 16453 11096

Standard errors in parentheses. All results estimated using sampling weights.
Dependent variable: Natural Logarithm of Imputed Real Earnings (2000 prices).
All standard errors obtained via bootstrap resampling.
∗ p < 0.05 , ∗∗ p < 0.01 , ∗∗∗ p < 0.001
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earn more than plant operators for the 25th percentile and above, and their

earnings are between 18% and 20% higher than that of plant operators, ceteris

paribus.

Sector of employment exhibits some di�erent results for the period 1997-

1998 relative to 1994-1995, agriculture now exhibits a negative coe�cient for

all quantiles, and this e�ect is signi�cant at the 1% level. Mining, utilities

and construction exhibit positive and signi�cant coe�cients. Mining will pay

a sectoral premium relative to manufacturing for all �ve conditional log-wage

quantiles. The transport, �nance and service sectors report positive and signif-

icant coe�cients for all �ve quantiles, but the pattern of returns to working in

these sectors has changed since 1994-1995. For instance, instead of the wage gap

between these sectors and the base sector decreasing by quantile, the gap for

services and transport increases after the �rst quantile (.10) and then decreases

again by the last (.90) quantile.

Marital status is reported to have a signi�cant negative e�ect on the condi-

tional monthly wage of a woman in the bottom two quantiles of -22% (at 0.10)

and -10% (at 0.25), respectively. For this period, age displays a quadratic e�ect.

The elasticity of wage with respect to hours worked is only signi�cant for the

quantiles below the median. Years of education exhibits a positive e�ect for each

quantile. The e�ect of years of education on conditional log-wages decreases as

quantile increases.

Regarding the selection e�ect for this period, none of the polynomial se-

lection correction terms are reported signi�cant in these quantile regressions22.

The lack of signi�cance may be evidence of multicollinearity between the lin-

earised quantile regression correction terms since the mean regression sample

selection coe�cient is signi�cant.

Overall for the 1990's it has been shown that the results from the quantile

regressions di�er from the results presented by the mean regressions. Across

quantiles, black and coloured women earn less than white women. Conditional

earnings also di�er based on quantile, occupation and sector. Individuals in

lower skilled jobs and sectors earn less than women in higher skilled sectors

22These are presented in Table A.9 in the Appendix
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across all quantiles for the 1990's. Increasing years of education is expected to

lead to an increase in wages for all quantiles, although the size of the increase

may vary.

For the 2000's the results are presented in Tables 4, 5 and 623. The coe�-

cients for these three periods are interpreted jointly, for simplicity and brevity.

For black women, in 2000-2002, the conditional log-wage gap between black

and white wages increased between the period 1995-1997 and 2000-2002 for the

bottom decile. In 2000-2002 the conditional log-wage gap no longer increased

by quantile, instead for this period it decreased to the median, then increased

to the .90 quantile. This u-shaped pattern is also prevalent for the period 2005-

2007. For the period 2010-2011, the wage gap decreases from 64% at the .10

quantile to 36% at the median then increases by a percent thereafter. Within

each period considered, the wage gap seems to follow a rough u-shape pattern

between the bottom decile and top quantile. However, the dynamics of the wage

gap between periods warrants further investigation. The discussion in Section

6.3 systematically investigates the change in wages by race across quantiles over

time.

For coloured women, for all three periods in the 2000's, the conditional log-

wage gap between white and coloured wages exhibits a u-shape across quantiles.

It decreases to the median than increases. The size of the gap is larger than it

was in the mid 1990's for all quantiles. The gap between coloured and white

womens' wages is still smaller than the black-white conditional wage gap.

As far as occupation is concerned, in the �rst period (1994-1995) it was seen

that for some professions (manager, clerk, agricultural workers) there were dif-

ferential returns relative to being a plant operator, by quantile. That is, for

the lower quantiles, a woman in the aforementioned profession would earn less

than a plant operator, and for higher quantiles, a woman in the aforementioned

professions would earn more than a plant operator (ceteris paribus). By 1997-

1998, this pattern had changed slightly and by the 2000's it can be seen that

systematic di�erential e�ects between quantiles for each occupation have dis-

appeared. In other words there is no longer a pattern of negative coe�cients

for lower quantiles and positive coe�cients for higher quantiles across various

23The complete tables with all coe�cients are presented in Table A.10, A.11 and A.12 in
the Appendix.
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Table 4: Imputed Quantile Regression-With Heckman Correction: 2000-2002
.10 .25 .5 .75 .9 Mean Reg

Log Hrs Worked 0.203∗∗∗ 0.111∗∗∗ 0.033∗∗∗ 0.018∗∗∗ 0.012∗ 0.054∗∗∗

(0.020) (0.013) (0.006) (0.002) (0.005) (0.004)
Num Child (0-6) -0.009∗ -0.009∗∗∗ -0.005∗ -0.005∗ -0.008∗ -0.006∗∗

(0.004) (0.002) (0.002) (0.002) (0.004) (0.002)
Num Child (7-15) -0.007∗ -0.008∗∗∗ -0.010∗∗∗ -0.006∗∗∗ -0.006∗∗ -0.010∗∗∗

(0.003) (0.001) (0.002) (0.002) (0.002) (0.002)
Age 0.028 0.041∗∗∗ 0.054∗∗∗ 0.061∗∗∗ 0.081∗∗∗ 0.070∗∗∗

(0.017) (0.010) (0.009) (0.010) (0.012) (0.010)
Age-Squared -0.000 -0.000∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Years of Educ 0.067∗∗∗ 0.071∗∗∗ 0.073∗∗∗ 0.077∗∗∗ 0.085∗∗∗ 0.073∗∗∗

(0.004) (0.004) (0.003) (0.002) (0.002) (0.003)
Married 0.022 0.007 -0.004 -0.000 0.000 -0.022

(0.018) (0.016) (0.013) (0.015) (0.022) (0.013)
Black -0.564∗∗∗ -0.470∗∗∗ -0.452∗∗∗ -0.496∗∗∗ -0.543∗∗∗ -0.523∗∗∗

(0.032) (0.024) (0.020) (0.020) (0.030) (0.021)
Coloured -0.392∗∗∗ -0.258∗∗∗ -0.240∗∗∗ -0.285∗∗∗ -0.328∗∗∗ -0.310∗∗∗

(0.039) (0.027) (0.027) (0.021) (0.030) (0.025)
Manager 0.455∗∗∗ 0.536∗∗∗ 0.506∗∗∗ 0.539∗∗∗ 0.554∗∗∗ 0.499∗∗∗

(0.090) (0.046) (0.032) (0.030) (0.044) (0.048)
Professional 0.543∗∗∗ 0.489∗∗∗ 0.388∗∗∗ 0.331∗∗∗ 0.346∗∗∗ 0.407∗∗∗

(0.082) (0.056) (0.026) (0.035) (0.046) (0.043)
Technician 0.317∗∗∗ 0.323∗∗∗ 0.274∗∗∗ 0.246∗∗∗ 0.219∗∗∗ 0.250∗∗∗

(0.055) (0.035) (0.032) (0.029) (0.040) (0.034)
Clerk 0.174∗∗ 0.086∗ 0.022 0.014 0.031 0.026

(0.057) (0.037) (0.033) (0.029) (0.034) (0.032)
Agricultural -1.025∗∗∗ -0.693∗∗∗ -0.614∗∗∗ -0.279∗∗ 0.047 -0.655∗∗∗

(0.156) (0.069) (0.045) (0.103) (0.059) (0.051)
Artisan -0.517∗∗∗ -0.382∗∗∗ -0.372∗∗∗ -0.269∗∗∗ -0.198∗∗∗ -0.348∗∗∗

(0.085) (0.049) (0.032) (0.039) (0.057) (0.035)
Elementary -0.529∗∗∗ -0.590∗∗∗ -0.567∗∗∗ -0.460∗∗∗ -0.371∗∗∗ -0.529∗∗∗

(0.050) (0.035) (0.027) (0.028) (0.037) (0.030)
Domestic Service -0.563∗∗∗ -0.663∗∗∗ -0.698∗∗∗ -0.625∗∗∗ -0.547∗∗∗ -0.643∗∗∗

(0.044) (0.035) (0.022) (0.022) (0.035) (0.028)
Agri (Sector) 0.130∗∗∗ 0.043 -0.055∗ -0.152∗∗∗ -0.202∗∗∗ -0.030

(0.025) (0.028) (0.022) (0.024) (0.035) (0.023)
Mining 0.643∗∗∗ 0.669∗∗∗ 0.698∗∗∗ 0.742∗∗∗ 0.592∗∗∗ 0.725∗∗∗

(0.100) (0.079) (0.059) (0.069) (0.067) (0.073)
Utilities 0.577∗ 0.764∗∗∗ 0.808∗∗∗ 0.727∗∗∗ 0.847∗∗∗ 0.718∗∗∗

(0.262) (0.100) (0.056) (0.085) (0.091) (0.094)
Construction 0.127 0.122∗ 0.191∗∗∗ 0.233∗∗ 0.568∗∗∗ 0.157∗∗

(0.102) (0.055) (0.041) (0.074) (0.116) (0.056)
Trade -0.140∗∗∗ -0.013 0.141∗∗∗ 0.210∗∗∗ 0.269∗∗∗ 0.107∗∗∗

(0.034) (0.022) (0.015) (0.014) (0.022) (0.015)
Transport 0.229∗∗∗ 0.436∗∗∗ 0.554∗∗∗ 0.549∗∗∗ 0.553∗∗∗ 0.534∗∗∗

(0.044) (0.050) (0.044) (0.042) (0.052) (0.046)
Finance 0.343∗∗∗ 0.445∗∗∗ 0.482∗∗∗ 0.473∗∗∗ 0.451∗∗∗ 0.508∗∗∗

(0.043) (0.031) (0.026) (0.016) (0.022) (0.026)
Services 0.388∗∗∗ 0.528∗∗∗ 0.630∗∗∗ 0.643∗∗∗ 0.589∗∗∗ 0.636∗∗∗

(0.037) (0.025) (0.032) (0.021) (0.019) (0.019)
λmean -0.013

(0.058)
N 32006 32006 32006 32006 32006 24831

Standard errors in parentheses. All results estimated using sampling weights.
Dependent variable: Natural Logarithm of Imputed Real Earnings (2000 prices).
All standard errors obtained via bootstrap resampling.
∗ p < 0.05 , ∗∗ p < 0.01 , ∗∗∗ p < 0.001
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Table 5: Imputed Quantile Regression-With Heckman Correction: 2005-2007
.10 .25 .5 .75 .9 Mean Reg

Log Hrs Worked 0.218∗∗∗ 0.118∗∗∗ 0.044∗∗∗ 0.022∗∗∗ 0.018∗∗∗ 0.056∗∗∗

(0.029) (0.021) (0.007) (0.004) (0.004) (0.004)
Num Child (0-6) -0.003 -0.006 -0.004 -0.003 -0.004 -0.011∗∗∗

(0.005) (0.004) (0.003) (0.003) (0.004) (0.003)
Num Child (7-15) -0.012∗∗∗ -0.014∗∗∗ -0.013∗∗∗ -0.010∗∗∗ -0.007∗ -0.015∗∗∗

(0.003) (0.004) (0.002) (0.002) (0.003) (0.002)
Age -0.007 0.033∗ 0.033∗∗ 0.033∗∗ 0.028 0.056∗∗∗

(0.017) (0.016) (0.011) (0.012) (0.015) (0.011)
Age-Squared 0.000 -0.000 -0.000∗ -0.000 -0.000 -0.001∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Years of Educ 0.063∗∗∗ 0.077∗∗∗ 0.074∗∗∗ 0.070∗∗∗ 0.076∗∗∗ 0.076∗∗∗

(0.007) (0.006) (0.003) (0.004) (0.004) (0.003)
Married 0.013 0.028 0.030∗ 0.039∗ 0.077∗∗∗ -0.002

(0.023) (0.019) (0.013) (0.015) (0.019) (0.013)
Black -0.548∗∗∗ -0.479∗∗∗ -0.460∗∗∗ -0.509∗∗∗ -0.620∗∗∗ -0.543∗∗∗

(0.032) (0.024) (0.017) (0.015) (0.021) (0.021)
Coloured -0.317∗∗∗ -0.267∗∗∗ -0.270∗∗∗ -0.349∗∗∗ -0.457∗∗∗ -0.330∗∗∗

(0.039) (0.029) (0.018) (0.017) (0.023) (0.025)
Manager 0.317∗∗∗ 0.475∗∗∗ 0.644∗∗∗ 0.690∗∗∗ 0.677∗∗∗ 0.532∗∗∗

(0.077) (0.049) (0.037) (0.028) (0.073) (0.042)
Professional 0.622∗∗∗ 0.669∗∗∗ 0.630∗∗∗ 0.473∗∗∗ 0.293∗∗∗ 0.570∗∗∗

(0.045) (0.045) (0.029) (0.033) (0.057) (0.039)
Technician 0.147∗∗∗ 0.328∗∗∗ 0.442∗∗∗ 0.343∗∗∗ 0.197∗∗∗ 0.313∗∗∗

(0.042) (0.061) (0.032) (0.027) (0.054) (0.033)
Clerk 0.201∗∗∗ 0.208∗∗∗ 0.218∗∗∗ 0.144∗∗∗ 0.028 0.165∗∗∗

(0.048) (0.048) (0.024) (0.027) (0.047) (0.032)
Agricultural -1.041∗∗∗ -0.761∗∗∗ -0.405∗∗∗ -0.115∗ -0.009 -0.583∗∗∗

(0.081) (0.114) (0.045) (0.057) (0.065) (0.053)
Artisan -0.474∗∗∗ -0.287∗∗∗ -0.219∗∗∗ -0.177∗∗∗ -0.181∗∗ -0.262∗∗∗

(0.035) (0.037) (0.032) (0.031) (0.064) (0.033)
Elementary -0.516∗∗∗ -0.473∗∗∗ -0.405∗∗∗ -0.386∗∗∗ -0.401∗∗∗ -0.439∗∗∗

(0.032) (0.034) (0.027) (0.029) (0.051) (0.030)
Domestic Service -0.473∗∗∗ -0.454∗∗∗ -0.420∗∗∗ -0.444∗∗∗ -0.459∗∗∗ -0.445∗∗∗

(0.028) (0.031) (0.024) (0.025) (0.049) (0.028)
Agri (Sector) 0.386∗∗∗ 0.329∗∗∗ 0.204∗∗∗ 0.058∗ 0.001 0.219∗∗∗

(0.037) (0.021) (0.020) (0.026) (0.032) (0.022)
Mining 0.673∗∗∗ 0.667∗∗∗ 0.747∗∗∗ 0.774∗∗∗ 0.724∗∗∗ 0.796∗∗∗

(0.081) (0.051) (0.070) (0.068) (0.072) (0.066)
Utilities 0.605∗∗∗ 0.745∗∗∗ 0.874∗∗∗ 0.988∗∗∗ 1.025∗∗∗ 0.802∗∗∗

(0.150) (0.151) (0.093) (0.067) (0.075) (0.093)
Construction 0.266∗∗∗ 0.133∗∗∗ -0.000 0.096∗∗∗ 0.134 0.117∗∗∗

(0.045) (0.032) (0.034) (0.025) (0.071) (0.035)
Trade -0.259∗∗∗ -0.092∗∗∗ 0.042∗∗ 0.122∗∗∗ 0.169∗∗∗ 0.011

(0.033) (0.019) (0.013) (0.016) (0.020) (0.014)
Transport 0.196∗∗∗ 0.305∗∗∗ 0.462∗∗∗ 0.546∗∗∗ 0.687∗∗∗ 0.378∗∗∗

(0.042) (0.071) (0.023) (0.063) (0.057) (0.046)
Finance 0.209∗∗∗ 0.385∗∗∗ 0.378∗∗∗ 0.429∗∗∗ 0.471∗∗∗ 0.415∗∗∗

(0.043) (0.038) (0.013) (0.020) (0.027) (0.024)
Services 0.242∗∗∗ 0.421∗∗∗ 0.578∗∗∗ 0.678∗∗∗ 0.681∗∗∗ 0.544∗∗∗

(0.032) (0.021) (0.026) (0.022) (0.024) (0.017)
λmean 0.078

(0.072)
N 32975 32975 32975 32975 32975 24759

Standard errors in parentheses. All results estimated using sampling weights.
Dependent variable: Natural Logarithm of Imputed Real Earnings (2000 prices).
All standard errors obtained via bootstrap resampling.
∗ p < 0.05 , ∗∗ p < 0.01 , ∗∗∗ p < 0.001
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Table 6: Imputed Quantile Regression-With Heckman Correction: 2010-2011
.10 .25 .5 .75 .9 Mean Reg

Log Hrs Worked 0.038∗∗∗ 0.024∗∗ 0.015∗∗∗ 0.007 0.006∗ 0.024∗∗∗

(0.008) (0.008) (0.004) (0.004) (0.003) (0.004)
Num Child (0-6) -0.008 -0.006 -0.008∗ -0.004 0.004 -0.018∗∗∗

(0.006) (0.005) (0.004) (0.003) (0.004) (0.004)
Num Child (7-15) -0.006 -0.007 -0.003 0.003 0.010 -0.012∗∗

(0.004) (0.005) (0.004) (0.005) (0.007) (0.004)
Age -0.065 -0.048 -0.047 -0.040 -0.118 0.077∗

(0.052) (0.049) (0.045) (0.034) (0.067) (0.031)
Age-Squared 0.001 0.001 0.001 0.001 0.001 -0.001∗

(0.001) (0.001) (0.001) (0.000) (0.001) (0.000)
Years of Educ 0.050∗∗ 0.061∗∗∗ 0.063∗∗∗ 0.059∗∗∗ 0.036 0.103∗∗∗

(0.018) (0.015) (0.013) (0.011) (0.019) (0.009)
Married 0.011 0.032 0.066∗ 0.054∗∗ 0.114∗∗ -0.023

(0.032) (0.036) (0.030) (0.020) (0.039) (0.022)
Black -0.637∗∗∗ -0.522∗∗∗ -0.363∗∗∗ -0.370∗∗∗ -0.366∗∗∗ -0.455∗∗∗

(0.054) (0.045) (0.048) (0.026) (0.061) (0.030)
Coloured -0.471∗∗∗ -0.320∗∗∗ -0.307∗∗∗ -0.314∗∗∗ -0.334∗∗∗ -0.289∗∗∗

(0.036) (0.038) (0.029) (0.030) (0.047) (0.033)
Manager 0.466∗∗∗ 0.537∗∗∗ 0.764∗∗∗ 0.833∗∗∗ 0.807∗∗∗ 0.651∗∗∗

(0.087) (0.064) (0.044) (0.059) (0.073) (0.060)
Professional 0.535∗∗∗ 0.600∗∗∗ 0.798∗∗∗ 0.735∗∗∗ 0.704∗∗∗ 0.665∗∗∗

(0.076) (0.067) (0.040) (0.058) (0.060) (0.060)
Technician 0.310∗∗∗ 0.420∗∗∗ 0.610∗∗∗ 0.501∗∗∗ 0.305∗∗∗ 0.469∗∗∗

(0.070) (0.059) (0.051) (0.047) (0.048) (0.053)
Clerk 0.248∗∗∗ 0.186∗∗∗ 0.278∗∗∗ 0.259∗∗∗ 0.179∗∗∗ 0.281∗∗∗

(0.066) (0.046) (0.047) (0.044) (0.040) (0.052)
Agricultural -0.396 -0.219 -0.116 -0.026 0.278∗ -0.120

(0.256) (0.160) (0.119) (0.103) (0.118) (0.139)
Artisan -0.096 -0.046 -0.013 0.028 0.087 -0.042

(0.090) (0.051) (0.057) (0.073) (0.096) (0.062)
Elementary -0.341∗∗∗ -0.338∗∗∗ -0.341∗∗∗ -0.377∗∗∗ -0.406∗∗∗ -0.329∗∗∗

(0.078) (0.052) (0.045) (0.048) (0.047) (0.052)
Domestic Service -0.175∗∗ -0.297∗∗∗ -0.317∗∗∗ -0.387∗∗∗ -0.406∗∗∗ -0.272∗∗∗

(0.063) (0.044) (0.044) (0.039) (0.049) (0.048)
Agri (Sector) 0.431∗∗∗ 0.254∗∗∗ 0.160∗∗∗ -0.025 -0.168∗∗∗ 0.188∗∗∗

(0.053) (0.044) (0.021) (0.040) (0.035) (0.047)
Mining 0.663∗∗∗ 0.665∗∗∗ 0.815∗∗∗ 0.805∗∗∗ 0.742∗∗∗ 0.789∗∗∗

(0.099) (0.109) (0.079) (0.087) (0.064) (0.090)
Utilities 0.370∗∗ 0.525∗ 0.711∗∗∗ 0.840∗∗∗ 0.886∗∗∗ 0.739∗∗∗

(0.117) (0.266) (0.110) (0.147) (0.161) (0.143)
Construction 0.180∗ -0.006 -0.046 0.185∗ 0.347∗∗∗ 0.137∗

(0.073) (0.057) (0.054) (0.086) (0.074) (0.060)
Trade 0.046 0.147∗∗∗ 0.201∗∗∗ 0.251∗∗∗ 0.433∗∗∗ 0.191∗∗∗

(0.035) (0.023) (0.018) (0.027) (0.029) (0.025)
Transport 0.162 0.183∗∗∗ 0.336∗∗∗ 0.453∗∗∗ 0.591∗∗∗ 0.335∗∗∗

(0.106) (0.055) (0.069) (0.058) (0.067) (0.053)
Finance 0.275∗∗∗ 0.322∗∗∗ 0.345∗∗∗ 0.347∗∗∗ 0.428∗∗∗ 0.350∗∗∗

(0.042) (0.032) (0.015) (0.026) (0.040) (0.032)
Services 0.185∗∗∗ 0.273∗∗∗ 0.442∗∗∗ 0.590∗∗∗ 0.674∗∗∗ 0.422∗∗∗

(0.023) (0.025) (0.024) (0.028) (0.038) (0.025)
λmean 0.323∗

(0.164)
N 18826 18826 18826 18826 18826 18817

Standard errors in parentheses. All results estimated using sampling weights.
Dependent variable: Natural Logarithm of Imputed Real Earnings (2000 prices).
All standard errors obtained via bootstrap resampling.
∗ p < 0.05 , ∗∗ p < 0.01 , ∗∗∗ p < 0.001
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occupations.

For 2000-2002, highly skilled workers (managers, professionals, and techni-

cians) all report signi�cant positive coe�cients across all �ve quantiles. For

clerks, the bottom two quantiles report positive and signi�cant coe�cients. A

white woman who is a clerk at the .10 quantile earns 17% more than a woman

who is a plant operator holding all else constant. By 2005-2007 the coe�cients

on clerks are signi�cant up to the 75th percentile, and by 2010-2011 the co-

e�cients on clerks are positive and signi�cant for all quantiles. Clerks have

increased in importance over this period in terms of relative earnings potential.

For 2005-2007 and 2010-2011 managers, professionals, and technicians, all re-

port signi�cant positive coe�cients across all �ve quantiles.

In 2000-2002, all signi�cant coe�cients for lower skilled occupations (ar-

tisans, elementary workers and domestic service workers) are negative for all

quantiles. For agricultural workers, these coe�cients are negative for the 75th

percentile and below. By 2005-2007, agricultural workers earn less than plant

operators for the median and below. For artisans, elementary workers and do-

mestic service workers all quantiles earn less than plant operators in 2005-2007.

By 2010-2011, agricultural workers earn less than plant operators only for the

bottom quantile, artisans do not report any signi�cant coe�cients and elemen-

tary and domestic service workers earn signi�cantly less than plant operators

at all quantiles. The pattern that agricultural workers exhibit illustrates that

there may be decreasing importance of agricultural work on the earnings out-

come of women in the labour force holding all else constant. The magnitude of

the returns to working in di�erent occupations di�er by quantile over time and

are investigated in Section 6.3.

The patterns for sector of occupation following the periods in the 2000's are

interesting. First, the returns to working in di�erent sectors exhibit di�erent

behaviour across quantiles when compared to the mid 1990's. For 1994-1995

the returns to working in the construction, trade, transport, �nance and ser-

vices sectors all exhibited decreasing returns to earnings as quantile increased.

This meant that in this period, moving up the earnings distribution decreased

the gap between the manufacturing sector and the above mentioned sectors. By

2000-2002 however for the construction, trade, transport, �nance and services

sectors the gap between the manufacturing sector and these sectors is shown
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to be increasing by quantile. This illustrates that returns in the manufacturing

sector seem to have decreased by quantile over time, the manufacturing sector

also seems to have decreased in importance overall (it has a lower impact on

earnings).

The agricultural sector displays decreasing returns by quantile for all three

periods in the 2000's. For the period 2000-2002, this e�ect is positive for the �rst

two quantiles then negative for the median and above. For the period 2005-2007

the coe�cient on agriculture is positive and signi�cant up to the 75th quantile,

for 2010-2011, this e�ect is positive and signi�cant for the .10, .25, .50 and .90

quantiles. The mining and utilities sectors exhibit positive coe�cients relative

to manufacturing for all three periods in the 2000's. For these two sectors the

e�ect of being employed in one of them on wage is not increasing or decreasing

by quantile, but exhibits di�erent behaviour across the distribution.

The coe�cients on years of education are signi�cant for all quantiles for the

period 2000-2002, 2005-2007, and for four quantiles in 2010-2011. The returns

to education seem to have changed over the years. While the return to educa-

tion is still positive over all time periods and quantiles, the magnitude of the

e�ect has decreasing slightly over all quantiles between the 1990's and the 2000's.

Finally, concerning the sample selection e�ects for the 2000's24, it is clear

that as was the case for both periods in the 1990's at large almost all of the

sample selection correction e�ects are not signi�cant. One exception to this

is the 90th percentile for the period 2000-2002. For the period 2000-2002 and

2005-2007 the mean sample selection correction terms are also not reported as

signi�cant. However, before concluding that there is no bias inherent in the

earnings function it is worth mentioning that a few issues could be causing this

insigni�cance; the �rst is potential multicollinearity of the orders of the poly-

nomial expansion. These variables are all highly correlated which may decrease

reported signi�cance. The other reason is an incorrect speci�cation of the poly-

nomial selection correction in the Methodology (Section 4.2). The correction of

these terms may be a possible area for improvement of this study.

The results from the conditional quantile regressions illustrated that us-

24Presented in Tables, A.10, A.11 and A.12 in the Appendix.
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ing mean regression to characterise the female earnings distribution provides

a misrepresentative measure of the impact of determininants of earnings. The

quantile regressions presented above not only provide insight into the determi-

nants of earnings at di�erent points of the distribution, they also provide a look

at the evolution of earnings for women in the South African labour force over

time. Racial di�erences in earnings are evident, so are di�erentials in returns to

education, occupation and sector of employment. To what extent skills levels

and observed individual characteristics are driving the di�erences in wages of

women of di�erent races across quantiles is investigated graphically in the next

section.

6.3 Discussion

To summarise the results presented in the above section, the graphs of predicted

(log) wage by race are presented. The sample was split into a high skilled occu-

pation group and a low skilled occupation group and earnings per quantile were

predicted for mean values of the explanatory variables of each respective race

group, conditional on a woman being high skilled or low skilled. High skilled

occupations consist of professionals, managers, technicians and plant operators.

Low skilled occupations include clerks, domestic service workers, elementary

workers and artisans. The choice to split the sample by high and low skilled

workers stems from the large variation in coe�cients on occupation between

quantiles in Section 6.2. For the graphs presented below, predicted log-earnings

appear on the y-axis and the time period25 on the x-axis.

Figure 1 plots predicted income of high-skilled workers by quantile for all

three races on separate graphs. The top most graph predicts earnings for black

high-skilled women, the second graph predicts earnings for coloured women in

high-skilled professions and the third graph presents predicted earnings for white

women who hold high skills. The �rst thing to note is that all predicted quantile

curves do not cross. The range of earnings of women in high skilled professions

is between R812.41 (ln(6.7)) at the 10th percentile and R6002.91 p.m (ln(8.7))

at the 90th percentile.

For black women in high-skilled professions over all quantiles there has been

25Period 1 corresponds to 1994-1995, period 2 to 1997-998, period 3 to 2000-2002, period 4
to 2005-2007 and period 5 to 2010-2011.
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Figure 1: Predicted Log of Monthly Wage By Race (High Skilled Women)
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a change in predicted earnings over time. For the median and above there has

been an increase in predicted earnings since the end of apartheid. For the bot-

tom two quantiles of the conditional wage distribution there has been a decrease

in predicted earnings between the mid 1990's and late 2000's. Visual inspection

of the graph illustrates that the dispersion of predicted wages between quantiles

has increased over time. The 90-10 and 75-25 measures of inequality 26 have in-

creased over time. That is, the di�erence in predicted earnings of black women

in the top 25% of the conditional earnings distribution and the bottom 25% of

women in the conditional earnings distribution has increased between the �rst

period and the last period.

This general pattern of change is the same for coloured and white women.

For both coloured and white women in high-skilled occupations the predicted

average wage for skilled women at the median and above increased between the

mid 1990's and late 2000's. The increase in predicted earnings of white women

at the median and above is smoother than for coloured and black women. For

the bottom two quantiles of high-skilled coloured women it can be seen that

there has been a decrease in predicted monthly wage by quantile over time.

White highly-skilled women are the only race group that observe an increase

in predicted wage at the bottom two quantiles between period 1 and period

5. In all graphs the dispersion of predicted monthly earnings, holding all else

constant, has increased over time. The 75-25 and 90-10 measures of inequality

have increased over all �ve periods of consideration irrespective of race. This

corresponds with the �ndings of Machado and Mata (2005) who showed that

wages tend to be more dispersed in higher skills groups.

Figure 2 presents the conditional quantile predicted earnings of women in

lower skilled occupations. The �rst graph corresponds to predicted earnings

of black women in low-skilled occupations, the second to earnings of coloured

women in low-skilled occupations and the third to earnings of white women

in low skilled occupations, respectively. The graphs on predicted earnings for

women in lower skilled occupations show that the trends followed by the pre-

dicted earnings curves are not as systematic as they were for women in higher

skilled occupations. This coincides with the observation made by Buchinsky

(1994) that predicted earnings across quantiles do not follow the same pattern

26De�ned as the gap between the 90th percentile and 10th percentile, and the gap between
the 75th percentile and 25th percentile.
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Figure 2: Predicted Log of Monthly Wage By Race (Low Skilled Women)
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of change for high and low skilled groups. The range of predicted earnings for

low-skilled women is much lower than the range of earnings of women in high

skilled occupations. The minimum log of monthly earnings for all race groups is

6.5 which corresponds to a monthly �gure of R665.14. The maximum monthly

earnings of women in low skilled occupations is natural logarithm 8.5 which

corresponds to a monthly wage of R4914.77.

For all women in low-skilled occupations conditional predicted earnings be-

tween period 1 and period 5 have increased, but the pattern of change has been

di�erent across race between periods 1 and 5. For black women at all quantiles,

predicted earnings increased by period two, decreased during periods 3 and 4

and increased again by period 5. For low-skilled coloured women at the top

three quantiles predicted earnings remained relatively unchanged over time and

the bottom two quantiles saw an increase between periods 1 and 5. For white

women in low skilled occupations between period 1 and 3 there was a dip in

predicted earnings and an increase again by period 5.

The 90-10 and 75-25 measure of earnings inequality for women in low skilled

occupations illustrate that there has been a decrease in inequality of the earn-

ings of women in these occupations between quantiles. That is, for each race

group, the gap between the top 10% and bottom 10% of women in low-skilled

occupations has decreased. This is a reassuring �nding as it illustrates that

for the lower end of income earners there has been a convergence in predicted

(conditional) earnings. Thus, for these low skilled workers, within race groups,

inequality is decreasing. However, between race groups it can be seen that at

each quantile white women earn more than coloured women and black women,

and that coloured women earn more than black women, holding all else con-

stant. For women in these lower skilled occupations this racial discrepancy in

predicted wages is visible over time. This may allude to di�erences in earnings

across race but can not solely be attributed to racial discrimination since the

mean characteristics of each race group di�er as well.

Figures 1 and 2 jointly illustrate some important �ndings that bring to

fruition the complexities involved in understanding the dynamics of the female

labour force and earnings in South Africa. By analysing earnings di�erences by

skills levels, it is found that the monetary range of monthly earnings is much

higher for women in high-skilled jobs than women in low skilled ones. Condi-
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tioning on the mean characteristics of each respective race group illustrates that

even though apartheid is over, the knock on e�ects of its policies are still visible

as can be seen by earnings of women. At higher and lower skills levels white

women earn more than black and coloured women at each quantile. However, in

the case of lower skilled women the gaps between black and white earnings per

quantile is larger. This directly corresponds to the results of Van der Westhuizen

et al. (2007) who show that black women earn less than their white counter-

parts, especially in lower skilled jobs.

Predicted wages for highly skilled working women of all races has become

more dispersed over time. That is, for each racial group with high skills earn-

ings inequality is increasing. The distribution of predicted conditional quantile

earnings of women in high skilled occupations is more dispersed at the extremes

of the income distribution (90-10 measure of earnings inequality) and less dis-

persed for the intermediate quantiles (75-25 measure of earnings inequality).

For women in lower skilled occupations, conditional on race, earnings in-

equality is decreasing. There is an increase in real wages and a convergence of

wages at all quantiles of lower skilled jobs. The decrease in the inter-quantile

gap of the real wages of women in lower skilled occupations may be explained by

the �ndings of Bhorat and Leibbrandt (1999b) who show that the feminisation

of the South African labour force is characterised by black women �nding low

skilled jobs. The increase in competition for low skilled jobs might be driving

the wages between quantiles closer together for women in these occupations.

This however does not explain why there is still inequality between races at the

lower end of the income distribution and points directly to the question of dis-

crimination. Nonetheless, the above results shed important light on the drivers

of female earnings, provide key insights into the dynamics of earnings across the

distribution as well the evolution of earnings inequality that female labour force

participants with various skills sets are exposed to.

7 Conclusion

This study employs conditional quantile regression analysis to characterise the

conditional female earnings distribution in post-apartheid South Africa. Stan-

dard mean regression analysis of the conditional earnings distribution is not an
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adequate tool to analyse a distribution that is inherently heterogenous. This

paper remedies this issue by analysing the conditional quantiles of earnings of

women in South Africa. Speci�cally, returns to women in occupations of di�er-

ent skills levels and races are evaluated by focusing on the .10, .25, .50, .75 and

.90 quantiles. Prior to modeling the conditional earnings distribution, the em-

ployment outcome of women is evaluated simultaneously with the labour force

participation choice that women make. This accounts for the unique context of

the South African labour market. The conditional quantile earnings equation

corrects for the bias associated with the employment o�er, after which measures

of inter-quantile inequality are evaluated.

The econometric model has been carefully derived to aid the understanding

of the dynamics of the female labour force by accounting for the binary partic-

ipation choice that women make, and the simultaneous employment outcome

that is exogenously determined. The conditional earnings quantile regressions

take into account this multi-layered process while accounting for the bias asso-

ciated with observing a non-random part of the female population.

Importantly, the participation - employment selection part of the model il-

lustrates that black women and coloured women faced a positive probability of

labour force participation in each period following the end of apartheid. Over

time, education also played an important role in the labour force participation

probability of individuals. As far as the employment outcome is concerned, in-

creases in education a�ect the probability of employment positively. However,

racial di�erences vary, and positive probabilites of participation do not trans-

late to increases in employment probabilities for black women. Black women

face a lower employment probability than white women over all time periods.

Geographical location is another important determinant of the employment out-

come, since demand for labour varies across province. These zero-earner dynam-

ics are a crucial part of the earnings distribution.

With respect to the employment outcome the results presented are consistent

with those reported in the literature that use both mean-regression analysis and

quantile regression analysis. The results illustrate key stylised facts surrounding

the evolution of earnings of women in the South African labour market. Black

and coloured women earn a lower wage than white women for each quantile of

the wage distribution. Education a�ects earning positively, by quantile. This ef-
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fect holds over time. Returns to being employed in various sectors have evolved,

and so have returns to holding various occupations. For instance, agriculture

has decreased in importance, whereas returns to holding a managerial position

have increased.

By splitting the sample into lower skilled and higher skilled occupations it

is seen that earnings in high skilled groups are more dispersed and inequality

is increasing. Interestingly, earnings in lower skilled groups are less dispersed

and inequality is decreasing conditional on race along with an increase in real

earnings for women in these occupations. This could be because of increases in

participation numbers of women over time, changes in minimum wage legisla-

tion and women �nding jobs in lower skilled professions.

More importantly the quantile regressions illustrate that white women earn

more than women of colour in both high and low skilled occupations. The gap

between white women and non-white women is larger in lower skilled occupa-

tions. This may be interpreted as evidence of racial discrimination, but the

characteristics of women of di�erent races at di�erent quantiles are di�erent.

The history of apartheid and its in�uence on the socio-economic and individ-

ual characteristics of women of varying race groups has its part to play in the

inter-race wage gap. In order to detect if the gap between wages of women of

di�erent races within the same skills group is indeed a manifestation of racial

discrimination a counter-factual analysis employing Oaxaca-Blinder decompo-

sitions could be used.

Overall, it can be concluded that the distribution of earnings for women in

the South African labour market is a complex but approachable issue. Much

light has been shed on the drivers of earnings at di�erent points of the earnings

distribution. The interplay between access to education and services and the

choice of women to participate coupled with the legacy of apartheid make the

alleviation of poverty and reduction in inequality a precarious issue for policy

makers. The increase in inequality among women in higher skilled occupations

is concerning. The consensus in the literature that increases in education will

increase the inequality gap is equally as disconcerting. Despite this, one reassur-

ing result is that women in lower skilled occupations have observed an increase

real earnings.
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In light of these �ndings there remains a question surrounding how the pat-

tern of increasing inequality can be remedied in the context of women in the

South African labour market. The �rst policy recommendation would look to in-

creasing the skills levels of women at the bottom end of the income distribution,

the second recommendation would be to create more viable education opportu-

nities. The geographic segmentation and isolation of lower skilled groups also

contributes to the pattern of inequality, and �nding ways to create job opportu-

nities for women in these remote locations could assist with poverty alleviation

in the long term. The honest answer however, is that inequality is not going

to decrease among the more highly skilled in South Africa, and any policy de-

signed should be aimed at uplifting those women with lower skills sets and less

opportunity via redistribution.
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8 Appendix



Figure A.1: Imputed Versus Non-imputed Earnings Densities
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Table A.1: Summary Stats 1994-1995
Black Coloured White

Industry

Manufacturing 0.12 0.21 0.11
(0.322) (0.406) (0.312)

Agriculture 0.09 0.15 0.02
(0.286) (0.356) (0.123)

Mining 0.00 0.00 0.01
(0.066) (0.026) (0.087)

Utilities 0.00 0.00 0.01
(0.045) (0.050) (0.089)

Construction 0.01 0.01 0.02
(0.076) (0.080) (0.134)

Trade 0.19 0.21 0.22
(0.392) (0.407) (0.412)

Transport 0.01 0.01 0.05
(0.089) (0.103) (0.218)

Finance 0.02 0.05 0.21
(0.147) (0.209) (0.405)

Services 0.42 0.27 0.37
(0.494) (0.445) (0.482)

Occupation

Plant/Machine Operator 0.04 0.10 0.01
(0.199) (0.294) (0.087)

Manager 0.02 0.01 0.07
(0.148) (0.110) (0.256)

Professional 0.05 0.03 0.10
(0.210) (0.163) (0.299)

Technician 0.12 0.07 0.19
(0.323) (0.259) (0.390)

Clerk 0.09 0.16 0.45
(0.282) (0.370) (0.498)

Agriculture 0.00 0.01 0.01
(0.061) (0.082) (0.082)

Artisan 0.05 0.04 0.03
(0.213) (0.197) (0.176)

Elementary Worker 0.30 0.27 0.03
(0.456) (0.446) (0.158)

Domestic Worker 0.34 0.31 0.12
(0.473) (0.462) (0.322)

Province

Gauteng 0.14 0.08 0.40
(0.351) (0.279) (0.490)

Western Cape 0.02 0.60 0.19
(0.154) (0.489) (0.389)

Eastern Cape 0.18 0.13 0.07
(0.386) (0.331) (0.259)

Northern Cape 0.01 0.11 0.02
(0.088) (0.314) (0.153)

Freestate 0.07 0.02 0.07
(0.260) (0.147) (0.261)

Kwa-Zulu Natal 0.23 0.03 0.12
(0.423) (0.176) (0.321)

Northwest 0.10 0.01 0.05
(0.294) (0.116) (0.215)

Mpumalanga 0.08 0.01 0.05
(0.275) (0.075) (0.226)

Limpopo 0.16 0.00 0.02
(0.364) (0.046) (0.155)

Individual Characteristics

Household Size 6.61 5.94 3.69
(2.819) (2.660) (1.511)

Number Children (0-6) 1.38 1.09 0.49
(1.243) (1.077) (0.777)

Number Children (7-15) 1.65 1.35 0.67
(1.390) (1.252) (0.939)

Age 33.19 34.11 37.72
(13.069) (12.733) (13.580)

Age-Squared 1272.51 1325.93 1606.98
(998.132) (976.681) (1083.396)

Years of Education 5.15 5.80 9.31
(4.291) (4.101) (4.377)

Married (or Cohabiting) 0.26 0.32 0.51
(0.440) (0.468) (0.500)

Household Characteristics

Piped Water in Dwelling 0.26 0.75 0.98
(0.436) (0.433) (0.151)

Piped Water on Site 0.22 0.19 0.00
(0.416) (0.389) (0.045)

Public Tap (Main source of water) 0.16 0.03 0.00
(0.368) (0.170) (0.018)

Borehole (on or o� site) 0.12 0.01 0.02
(0.325) (0.081) (0.124)

Water Tanker, Dam, Pool, etc 0.24 0.03 0.01
(0.428) (0.163) (0.075)

Brick House 0.57 0.76 0.88
(0.495) (0.426) (0.321)

Traditional Dwelling 0.26 0.00 0.00
(0.440) (0.067) (0.015)

Flat/Apartment 0.02 0.18 0.11
(0.136) (0.388) (0.311)

Informal Shack 0.10 0.03 0.00
(0.297) (0.174) (0.019)

Flush-toilet (on or o� site) 0.40 0.83 1.00
(0.490) (0.374) (0.028)

Chemical Toilet (on or o� site) 0.01 0.00 0.00
(0.116) (0.055) (0.014)

Pit Latrine 0.52 0.05 0.00
(0.500) (0.227) (0.022)

Bucket Toilet 0.07 0.11 0.00
(0.250) (0.313) (0.011)

Rural 0.65 0.17 0.08
(0.478) (0.374) (0.275)

Observations 90916 22025 18512

All summary statistics are computed using sampling weights.



Table A.2: Summary Stats 1997-1998
Black Coloured White

Industry

Manufacturing 0.11 0.20 0.11
(0.317) (0.402) (0.316)

Agriculture 0.08 0.13 0.01
(0.267) (0.337) (0.109)

Mining 0.00 0.00 0.01
(0.059) (0.023) (0.104)

Utilities 0.00 0.00 0.01
(0.057) (0.041) (0.108)

Construction 0.01 0.00 0.01
(0.091) (0.064) (0.120)

Trade 0.22 0.20 0.18
(0.414) (0.400) (0.386)

Transport 0.01 0.02 0.06
(0.115) (0.146) (0.236)

Finance 0.03 0.08 0.22
(0.181) (0.265) (0.416)

Services 0.24 0.21 0.36
(0.428) (0.407) (0.480)

Occupation

Plant/Machine Operator 0.03 0.07 0.01
(0.164) (0.248) (0.106)

Manager 0.03 0.04 0.12
(0.159) (0.202) (0.320)

Professional 0.07 0.06 0.16
(0.247) (0.228) (0.369)

Technician 0.10 0.10 0.21
(0.299) (0.304) (0.407)

Clerk 0.08 0.17 0.35
(0.271) (0.374) (0.476)

Agriculture 0.02 0.01 0.00
(0.142) (0.084) (0.068)

Artisan 0.06 0.06 0.03
(0.246) (0.234) (0.156)

Elementary Worker 0.22 0.23 0.02
(0.411) (0.424) (0.125)

Domestic Worker 0.40 0.27 0.11
(0.490) (0.442) (0.309)

Province

Gauteng 0.16 0.07 0.38
(0.365) (0.260) (0.485)

Western Cape 0.03 0.61 0.19
(0.165) (0.488) (0.391)

Eastern Cape 0.17 0.13 0.08
(0.379) (0.338) (0.266)

Northern Cape 0.01 0.11 0.02
(0.089) (0.318) (0.153)

Freestate 0.07 0.02 0.07
(0.252) (0.142) (0.256)

Kwa-Zulu Natal 0.23 0.03 0.13
(0.423) (0.175) (0.335)

Northwest 0.09 0.01 0.05
(0.290) (0.108) (0.216)

Mpumalanga 0.08 0.01 0.06
(0.274) (0.079) (0.230)

Limpopo 0.16 0.00 0.03
(0.362) (0.056) (0.159)

Individual Characteristics

Household Size 6.61 5.83 3.91
(3.159) (2.497) (1.778)

Number Children (0-6) 1.40 1.06 0.55
(1.289) (1.065) (0.865)

Number Children (7-15) 1.69 1.39 0.76
(1.520) (1.306) (1.052)

Age 33.23 34.52 38.17
(12.903) (12.772) (13.626)

Age-Squared 1270.74 1354.60 1642.49
(981.200) (979.379) (1087.298)

Years of Education 5.27 6.16 9.50
(4.409) (4.234) (4.398)

Married (or Cohabiting) 0.26 0.33 0.51
(0.436) (0.469) (0.500)

Household Characteristics

Piped Water in Dwelling 0.21 0.78 0.99
(0.408) (0.413) (0.118)

Piped Water on Site 0.26 0.16 0.01
(0.441) (0.366) (0.089)

Public Tap (Main source of water) 0.24 0.04 0.00
(0.430) (0.191) (0.031)

Borehole (on or o� site) 0.06 0.00 0.00
(0.245) (0.062) (0.063)

Water Tanker, Dam, Pool, etc 0.22 0.02 0.00
(0.411) (0.131) (0.032)

Brick House 0.60 0.72 0.83
(0.490) (0.447) (0.375)

Traditional Dwelling 0.21 0.02 0.00
(0.408) (0.127) (0.063)

Flat/Apartment 0.02 0.20 0.13
(0.149) (0.402) (0.336)

Informal Shack 0.13 0.04 0.00
(0.334) (0.201) (0.018)

Flush-toilet (on or o� site) 0.46 0.90 0.99
(0.498) (0.306) (0.072)

Chemical Toilet (on or o� site) 0.01 0.00 0.00
(0.082) (0.055) (0.027)

Pit Latrine 0.49 0.04 0.00
(0.500) (0.207) (0.052)

Bucket Toilet 0.05 0.06 0.00
(0.208) (0.231) (0.042)

Rural 0.57 0.16 0.05
(0.495) (0.364) (0.220)

Observations 94775 13780 8204

All summary statistics are computed using sampling weights.



Table A.3: Summary Stats 2000-2002
Black Coloured White

Industry

Manufacturing 0.10 0.20 0.11
(0.298) (0.401) (0.315)

Agriculture 0.14 0.11 0.02
(0.351) (0.317) (0.155)

Mining 0.00 0.00 0.01
(0.049) (0.045) (0.100)

Utilities 0.00 0.00 0.00
(0.055) (0.057) (0.060)

Construction 0.01 0.01 0.01
(0.109) (0.071) (0.109)

Trade 0.25 0.20 0.19
(0.435) (0.402) (0.393)

Transport 0.01 0.02 0.05
(0.108) (0.125) (0.208)

Finance 0.04 0.09 0.24
(0.195) (0.286) (0.426)

Services 0.20 0.20 0.36
(0.399) (0.402) (0.480)

Occupation

Plant/Machine Operator 0.03 0.08 0.01
(0.169) (0.266) (0.075)

Manager 0.01 0.02 0.12
(0.103) (0.131) (0.325)

Professional 0.03 0.03 0.13
(0.168) (0.159) (0.339)

Technician 0.10 0.11 0.23
(0.299) (0.315) (0.422)

Clerk 0.07 0.19 0.36
(0.257) (0.392) (0.480)

Agriculture 0.09 0.00 0.01
(0.287) (0.064) (0.108)

Artisan 0.05 0.04 0.02
(0.226) (0.204) (0.132)

Elementary Worker 0.26 0.24 0.02
(0.436) (0.429) (0.126)

Domestic Worker 0.36 0.29 0.11
(0.480) (0.454) (0.307)

Province

Gauteng 0.17 0.09 0.37
(0.379) (0.287) (0.483)

Western Cape 0.03 0.63 0.20
(0.171) (0.483) (0.402)

Eastern Cape 0.17 0.11 0.08
(0.374) (0.317) (0.264)

Northern Cape 0.01 0.10 0.03
(0.089) (0.300) (0.163)

Freestate 0.06 0.02 0.08
(0.245) (0.132) (0.272)

Kwa-Zulu Natal 0.23 0.03 0.12
(0.421) (0.173) (0.328)

Northwest 0.09 0.01 0.05
(0.288) (0.111) (0.214)

Mpumalanga 0.08 0.00 0.05
(0.273) (0.065) (0.221)

Limpopo 0.15 0.00 0.02
(0.361) (0.046) (0.151)

Individual Characteristics

Household Size 7.01 6.12 3.79
(3.419) (2.799) (1.670)

Number Children (0-6) 3.68 2.71 1.04
(3.769) (3.068) (2.015)

Number Children (7-15) 5.04 3.77 1.54
(5.076) (4.034) (2.574)

Age 33.34 34.82 38.84
(12.894) (12.930) (13.726)

Age-Squared 1277.80 1379.89 1696.80
(977.456) (988.790) (1099.689)

Years of Education 5.56 6.40 9.94
(4.498) (4.322) (4.371)

Married (or Cohabiting) 0.23 0.32 0.50
(0.421) (0.468) (0.500)

Household Characteristics

Piped Water in Dwelling 0.22 0.75 0.98
(0.415) (0.432) (0.151)

Piped Water on Site 0.31 0.18 0.01
(0.464) (0.387) (0.105)

Public Tap (Main source of water) 0.20 0.05 0.00
(0.402) (0.211) (0.017)

Borehole (on or o� site) 0.05 0.00 0.01
(0.227) (0.068) (0.102)

Water Tanker, Dam, Pool, etc 0.21 0.01 0.00
(0.406) (0.118) (0.038)

Brick House 0.60 0.72 0.81
(0.490) (0.449) (0.390)

Traditional Dwelling 0.19 0.01 0.00
(0.395) (0.096) (0.048)

Flat/Apartment 0.02 0.18 0.15
(0.152) (0.382) (0.361)

Informal Shack 0.14 0.06 0.00
(0.343) (0.235) (0.033)

Flush-toilet (on or o� site) 0.43 0.90 1.00
(0.494) (0.304) (0.043)

Chemical Toilet (on or o� site) 0.00 0.00 0.00
(0.062) (0.045) (0.000)

Pit Latrine 0.54 0.05 0.00
(0.498) (0.216) (0.043)

Bucket Toilet 0.03 0.05 0.00
(0.174) (0.221) (0.000)

Rural 0.55 0.17 0.08
(0.497) (0.377) (0.268)

Observations 130873 18924 11396

All summary statistics are computed using sampling weights.



Table A.4: Summary Stats 2005-2007
Black Coloured White

Industry

Manufacturing 0.09 0.17 0.10
(0.289) (0.372) (0.297)

Agriculture 0.08 0.08 0.03
(0.270) (0.264) (0.159)

Mining 0.00 0.00 0.01
(0.065) (0.041) (0.094)

Utilities 0.00 0.00 0.01
(0.069) (0.068) (0.073)

Construction 0.02 0.01 0.02
(0.147) (0.112) (0.137)

Trade 0.29 0.24 0.19
(0.454) (0.427) (0.395)

Transport 0.02 0.03 0.04
(0.135) (0.171) (0.194)

Finance 0.06 0.12 0.27
(0.235) (0.322) (0.442)

Services 0.21 0.23 0.34
(0.411) (0.418) (0.473)

Occupation

Plant/Machine Operator 0.03 0.06 0.01
(0.166) (0.236) (0.090)

Manager 0.03 0.03 0.15
(0.164) (0.181) (0.359)

Professional 0.05 0.05 0.13
(0.214) (0.208) (0.337)

Technician 0.09 0.12 0.26
(0.288) (0.322) (0.437)

Clerk 0.09 0.22 0.32
(0.288) (0.413) (0.466)

Agriculture 0.04 0.01 0.01
(0.199) (0.074) (0.098)

Artisan 0.06 0.05 0.02
(0.241) (0.215) (0.151)

Elementary Worker 0.26 0.21 0.01
(0.438) (0.405) (0.119)

Domestic Worker 0.35 0.26 0.09
(0.477) (0.441) (0.281)

Province

Gauteng 0.19 0.06 0.37
(0.391) (0.234) (0.483)

Western Cape 0.03 0.62 0.23
(0.180) (0.486) (0.424)

Eastern Cape 0.16 0.11 0.07
(0.363) (0.314) (0.263)

Northern Cape 0.01 0.11 0.02
(0.100) (0.319) (0.139)

Freestate 0.06 0.03 0.06
(0.243) (0.180) (0.242)

Kwa-Zulu Natal 0.22 0.04 0.11
(0.417) (0.203) (0.315)

Northwest 0.09 0.02 0.05
(0.280) (0.137) (0.227)

Mpumalanga 0.09 0.00 0.04
(0.282) (0.056) (0.201)

Limpopo 0.15 0.00 0.03
(0.360) (0.037) (0.170)

Individual Characteristics

Household Size 6.39 5.89 3.75
(3.112) (2.971) (1.574)

Number Children (0-6) 3.20 2.21 0.78
(3.198) (2.554) (1.505)

Number Children (7-15) 4.39 2.87 1.11
(4.201) (3.230) (1.871)

Age 33.85 35.56 39.82
(12.999) (13.205) (13.997)

Age-Squared 1314.63 1438.66 1781.23
(987.534) (1017.389) (1128.581)

Years of Education 6.07 6.85 10.31
(4.616) (4.376) (4.193)

Married (or Cohabiting) 0.23 0.32 0.51
(0.418) (0.466) (0.500)

Observations 134742 22712 9404

All summary statistics are computed using sampling weights.



Table A.5: Summary Stats 2010-2011
Black Coloured White

Industry

Manufacturing 0.09 0.16 0.11
(0.279) (0.363) (0.309)

Agriculture 0.04 0.06 0.02
(0.189) (0.228) (0.131)

Mining 0.01 0.00 0.01
(0.077) (0.028) (0.107)

Utilities 0.00 0.00 0.01
(0.051) (0.068) (0.077)

Construction 0.02 0.01 0.03
(0.140) (0.111) (0.163)

Trade 0.26 0.24 0.18
(0.438) (0.430) (0.385)

Transport 0.02 0.02 0.04
(0.149) (0.154) (0.206)

Finance 0.08 0.13 0.25
(0.273) (0.341) (0.435)

Services 0.28 0.26 0.35
(0.448) (0.438) (0.478)

Occupation

Plant/Machine Operator 0.03 0.05 0.00
(0.169) (0.217) (0.069)

Manager 0.03 0.06 0.18
(0.170) (0.230) (0.383)

Professional 0.04 0.05 0.14
(0.188) (0.227) (0.347)

Technician 0.12 0.13 0.26
(0.321) (0.336) (0.436)

Clerk 0.12 0.22 0.30
(0.329) (0.417) (0.459)

Agriculture 0.00 0.00 0.01
(0.059) (0.044) (0.080)

Artisan 0.04 0.04 0.01
(0.186) (0.191) (0.098)

Elementary Worker 0.26 0.19 0.02
(0.439) (0.395) (0.135)

Domestic Worker 0.36 0.25 0.09
(0.481) (0.435) (0.279)

Province

Gauteng 0.20 0.08 0.39
(0.401) (0.265) (0.488)

Western Cape 0.04 0.65 0.19
(0.194) (0.478) (0.390)

Eastern Cape 0.15 0.12 0.09
(0.354) (0.324) (0.287)

Northern Cape 0.02 0.09 0.02
(0.126) (0.291) (0.147)

Freestate 0.06 0.02 0.07
(0.241) (0.131) (0.253)

Kwa-Zulu Natal 0.23 0.03 0.11
(0.418) (0.164) (0.309)

Northwest 0.08 0.01 0.06
(0.267) (0.108) (0.236)

Mpumalanga 0.09 0.01 0.06
(0.281) (0.080) (0.236)

Limpopo 0.14 0.00 0.02
(0.352) (0.054) (0.130)

Individual Characteristics

Household Size 6.08 5.59 3.38
(3.306) (2.652) (1.642)

Number Children (0-6) 3.78 2.76 1.06
(4.144) (3.281) (2.175)

Number Children (7-15) 4.50 3.29 1.38
(4.578) (3.441) (2.488)

Age 34.40 36.27 40.88
(13.200) (13.365) (13.928)

Age-Squared 1357.28 1494.12 1865.07
(1010.326) (1037.018) (1143.217)

Years of Education 6.59 7.34 10.60
(4.656) (4.424) (4.201)

Married (or Cohabiting) 0.22 0.32 0.51
(0.413) (0.466) (0.500)

Observations 73276 9601 5945

All summary statistics are computed using sampling weights.



Table A.6: Bi-Probit Results: Broad De�nition of Employment
1994-1995 1997-1998 2000-2002 2005-2007 2010-2011

Dependent Variable: Employment Outcome

Household Size -0.097∗∗∗ -0.022∗∗∗ -0.059∗∗∗ -0.051∗∗∗ -0.025∗∗∗
(0.011) (0.004) (0.003) (0.004) (0.005)

Num Child (0-6) 0.078∗∗ -0.029∗∗∗ -0.007∗∗ -0.017∗∗∗ -0.011∗∗∗
(0.028) (0.008) (0.003) (0.003) (0.003)

Num Child (7-15) 0.048∗ -0.023∗∗ -0.001 -0.001 -0.017∗∗∗
(0.023) (0.007) (0.002) (0.002) (0.003)

Age 0.127∗∗∗ 0.209∗∗∗ 0.219∗∗∗ 0.199∗∗∗ 0.276∗∗∗
(0.020) (0.005) (0.004) (0.004) (0.004)

Age-Squared -0.001∗ -0.003∗∗∗ -0.003∗∗∗ -0.002∗∗∗ -0.003∗∗∗
(0.000) (0.000) (0.000) (0.000) (0.000)

Years of Educ 0.028∗∗∗ 0.056∗∗∗ 0.047∗∗∗ 0.058∗∗∗ 0.082∗∗∗
(0.008) (0.002) (0.002) (0.002) (0.002)

Married -0.011 -0.255∗∗∗ -0.228∗∗∗ -0.175∗∗∗ -0.150∗∗∗
(0.060) (0.016) (0.016) (0.016) (0.016)

Black -2.062∗∗∗ -0.314∗∗∗ -0.201∗∗∗ -0.090∗∗ -0.185∗∗∗
(0.230) (0.024) (0.024) (0.033) (0.027)

Coloured -1.119∗∗∗ 0.082∗∗ 0.038 0.033 -0.024
(0.227) (0.031) (0.033) (0.041) (0.035)

Western Cape 0.310∗∗ -0.135∗∗∗ 0.033 0.086∗ 0.099∗∗
(0.109) (0.029) (0.030) (0.038) (0.032)

Eastern Cape -0.074 -0.316∗∗∗ -0.038 -0.145∗∗∗ -0.194∗∗∗
(0.083) (0.027) (0.026) (0.026) (0.027)

Northern Cape -0.514∗∗∗ -0.204∗∗∗ -0.171∗∗∗ -0.233∗∗∗ -0.115∗∗∗
(0.126) (0.036) (0.036) (0.033) (0.034)

Freestate 0.039 -0.013 -0.025 -0.184∗∗∗ -0.119∗∗∗
(0.081) (0.029) (0.028) (0.029) (0.028)

Kwa-Zulu Natal 0.137 -0.165∗∗∗ -0.042 -0.074∗∗ -0.061∗
(0.073) (0.024) (0.024) (0.026) (0.024)

North-West -0.113 -0.138∗∗∗ -0.229∗∗∗ -0.261∗∗∗ -0.261∗∗∗
(0.084) (0.027) (0.027) (0.030) (0.029)

Mpumalanga -0.336∗∗∗ -0.062∗ 0.012 -0.083∗∗ -0.025
(0.081) (0.029) (0.028) (0.030) (0.029)

Limpopo -0.279∗∗ -0.201∗∗∗ -0.140∗∗∗ -0.352∗∗∗ -0.235∗∗∗
(0.100) (0.029) (0.029) (0.029) (0.027)

Dependent Variable: Labour Force Participation

Household Size 0.005 0.006 -0.017∗∗∗ -0.018∗∗∗ -0.003
(0.010) (0.004) (0.003) (0.004) (0.004)

Num Child (0-6) -0.127∗∗∗ -0.053∗∗∗ -0.011∗∗∗ -0.015∗∗∗ -0.011∗∗∗
(0.022) (0.008) (0.003) (0.003) (0.003)

Num Child (7-15) -0.038∗ -0.032∗∗∗ -0.003 -0.003 -0.016∗∗∗
(0.017) (0.007) (0.002) (0.002) (0.002)

Age 0.079∗∗∗ 0.173∗∗∗ 0.149∗∗∗ 0.137∗∗∗ 0.283∗∗∗
(0.011) (0.004) (0.004) (0.005) (0.004)

Age-Squared -0.001∗∗∗ -0.002∗∗∗ -0.002∗∗∗ -0.002∗∗∗ -0.003∗∗∗
(0.000) (0.000) (0.000) (0.000) (0.000)

Years of Educ 0.079∗∗∗ 0.059∗∗∗ 0.062∗∗∗ 0.072∗∗∗ 0.087∗∗∗
(0.004) (0.002) (0.002) (0.002) (0.002)

Married -0.378∗∗∗ -0.386∗∗∗ -0.353∗∗∗ -0.252∗∗∗ -0.300∗∗∗
(0.033) (0.016) (0.018) (0.017) (0.017)

Black 0.646∗∗∗ 0.290∗∗∗ 0.329∗∗∗ 0.395∗∗∗ 0.141∗∗∗
(0.058) (0.027) (0.030) (0.038) (0.028)

Coloured 0.308∗∗∗ 0.232∗∗∗ 0.234∗∗∗ 0.256∗∗∗ 0.098∗∗
(0.047) (0.033) (0.037) (0.046) (0.037)

Western Cape -0.148∗∗ -0.296∗∗∗ -0.173∗∗∗ -0.063 -0.060
(0.049) (0.031) (0.036) (0.043) (0.033)

Eastern Cape -0.293∗∗∗ -0.392∗∗∗ -0.205∗∗∗ -0.294∗∗∗ -0.363∗∗∗
(0.051) (0.028) (0.031) (0.029) (0.027)

Northern Cape -0.276∗∗∗ -0.293∗∗∗ -0.259∗∗∗ -0.216∗∗∗ -0.216∗∗∗
(0.074) (0.037) (0.040) (0.037) (0.034)

Freestate -0.066 -0.065∗ -0.067∗ -0.201∗∗∗ -0.172∗∗∗
(0.057) (0.031) (0.033) (0.033) (0.028)

Kwa-Zulu Natal -0.280∗∗∗ -0.214∗∗∗ -0.156∗∗∗ -0.253∗∗∗ -0.312∗∗∗
(0.046) (0.026) (0.029) (0.029) (0.024)

North-West -0.323∗∗∗ -0.150∗∗∗ -0.265∗∗∗ -0.281∗∗∗ -0.378∗∗∗
(0.062) (0.029) (0.032) (0.033) (0.029)

Mpumalanga -0.163∗ -0.136∗∗∗ -0.106∗∗ -0.076∗ -0.021
(0.065) (0.030) (0.033) (0.033) (0.028)

Limpopo -0.297∗∗∗ -0.238∗∗∗ 0.065 -0.105∗∗ -0.413∗∗∗
(0.074) (0.031) (0.036) (0.033) (0.027)

Piped Water 0.018 0.009 0.110∗∗∗
(0.046) (0.019) (0.021)

public tap -0.404∗∗∗ 0.057∗ 0.092∗∗
(0.063) (0.025) (0.032)

Borehole -0.257∗∗∗ 0.001 0.059
(0.065) (0.035) (0.042)

Natural Source -0.515∗∗∗ -0.034 0.015
(0.062) (0.029) (0.035)

Traditional Dwelling -0.287∗∗∗ 0.070∗∗ -0.032
(0.052) (0.022) (0.027)

Flat/Cluster 0.054 0.038 0.095∗∗
(0.043) (0.023) (0.032)

Informal -0.042 0.126∗∗∗ 0.068∗
(0.070) (0.024) (0.028)

Chemical Toilet -0.205 -0.043 0.477∗∗
(0.152) (0.074) (0.182)

Pit Toilet 0.027 0.006 -0.002
(0.055) (0.019) (0.029)

Bucket -0.113 -0.024 -0.030
(0.061) (0.030) (0.038)

Rural 0.082∗ -0.103∗∗∗ -0.111∗∗∗
(0.041) (0.019) (0.025)

Rho 0.081 0.994 0.980 0.988 0.994
N 29395 49519 48812 87890 55818

Standard errors in parentheses. All results are estimated using sampling weights.
∗ p < 0.05 , ∗∗ p < 0.01 , ∗∗∗ p < 0.001



Table A.7: Employment Probit Results
1994-1995 1997-1998 2000-2002 2005-2007 2010-2011

Household Size -0.042∗∗∗ -0.029∗∗∗ -0.051∗∗∗ -0.056∗∗∗ -0.029∗∗∗

(0.004) (0.004) (0.003) (0.004) (0.005)
Num Child (0-6) -0.043∗∗∗ -0.025∗∗ -0.014∗∗∗ -0.019∗∗∗ -0.014∗∗∗

(0.007) (0.008) (0.002) (0.003) (0.003)
Num Child (7-15) -0.019∗∗ -0.019∗∗ -0.004∗ -0.001 -0.017∗∗∗

(0.007) (0.007) (0.002) (0.002) (0.003)
Age 0.168∗∗∗ 0.189∗∗∗ 0.202∗∗∗ 0.195∗∗∗ 0.254∗∗∗

(0.004) (0.004) (0.003) (0.004) (0.004)
Age-Squared -0.002∗∗∗ -0.002∗∗∗ -0.002∗∗∗ -0.002∗∗∗ -0.003∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000)
Years of Educ 0.059∗∗∗ 0.053∗∗∗ 0.039∗∗∗ 0.056∗∗∗ 0.081∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.003)
Married -0.243∗∗∗ -0.249∗∗∗ -0.200∗∗∗ -0.166∗∗∗ -0.152∗∗∗

(0.014) (0.015) (0.012) (0.016) (0.017)
Black -0.136∗∗∗ -0.317∗∗∗ -0.193∗∗∗ -0.127∗∗∗ -0.197∗∗∗

(0.018) (0.023) (0.020) (0.031) (0.026)
Coloured 0.129∗∗∗ 0.060 0.003 -0.007 -0.058

(0.022) (0.031) (0.027) (0.040) (0.035)
Western Cape -0.036 -0.110∗∗∗ 0.085∗∗∗ 0.090∗ 0.101∗∗

(0.024) (0.029) (0.026) (0.038) (0.032)
Eastern Cape -0.350∗∗∗ -0.395∗∗∗ -0.070∗∗∗ -0.148∗∗∗ -0.192∗∗∗

(0.022) (0.027) (0.020) (0.027) (0.028)
Northern Cape -0.375∗∗∗ -0.175∗∗∗ -0.138∗∗∗ -0.252∗∗∗ -0.134∗∗∗

(0.030) (0.036) (0.030) (0.034) (0.036)
Freestate 0.083∗∗ 0.025 -0.013 -0.196∗∗∗ -0.117∗∗∗

(0.027) (0.028) (0.023) (0.029) (0.029)
Kwa-Zulu Natal -0.224∗∗∗ -0.155∗∗∗ 0.021 -0.078∗∗ -0.057∗

(0.021) (0.024) (0.019) (0.026) (0.024)
North-West -0.245∗∗∗ -0.152∗∗∗ -0.227∗∗∗ -0.264∗∗∗ -0.281∗∗∗

(0.027) (0.027) (0.022) (0.031) (0.031)
Mpumalanga -0.270∗∗∗ -0.050 0.026 -0.090∗∗ -0.029

(0.028) (0.028) (0.024) (0.031) (0.030)
Limpopo -0.413∗∗∗ -0.211∗∗∗ -0.147∗∗∗ -0.349∗∗∗ -0.211∗∗∗

(0.028) (0.028) (0.022) (0.029) (0.028)
N 70341 56246 83916 87890 55818

Standard errors in parentheses. All results estimated using sampling weights.
Dependent variable: Employment Status.
∗ p < 0.05 , ∗∗ p < 0.01 , ∗∗∗ p < 0.001



Table A.8: Imputed Quantile Regression-With Heckman Correction: 1994-1995
.10 .25 .5 .75 .9 Mean Reg

Log Hrs Worked 0.451∗∗∗ 0.340∗∗∗ 0.269∗∗∗ 0.190∗∗∗ 0.142∗∗∗ 0.308∗∗∗
(0.029) (0.028) (0.018) (0.020) (0.021) (0.062)

Num Child (0-6) -0.022∗∗ -0.001 0.004 0.006 0.005 0.013
(0.008) (0.007) (0.005) (0.007) (0.007) (0.025)

Num Child (7-15) -0.026∗∗ -0.021∗∗∗ -0.015∗∗ -0.007 -0.006 -0.006
(0.008) (0.005) (0.005) (0.004) (0.006) (0.021)

λ1 -0.939∗ -0.599 -0.540 -0.770∗∗ -0.725 -
(0.457) (0.343) (0.312) (0.243) (0.539) -

λ2 2.672∗ 1.804 1.507 2.382∗∗ 2.560 -
(1.354) (1.060) (0.943) (0.778) (1.697) -

λ3 -3.477 -2.571 -1.994 -3.280∗∗ -3.729 -
(1.778) (1.401) (1.231) (1.115) (2.263) -

λ4 1.846 1.466 1.069 1.855∗∗ 2.183 -
(1.004) (0.788) (0.686) (0.676) (1.265) -

λ5 -0.333 -0.280 -0.190 -0.357∗ -0.433 -
(0.199) (0.159) (0.135) (0.141) (0.247) -

Age 0.040∗∗∗ 0.042∗∗∗ 0.043∗∗∗ 0.040∗∗∗ 0.045∗∗∗ 0.020
(0.007) (0.005) (0.004) (0.004) (0.005) (0.019)

Age-Squared -0.000∗∗∗ -0.000∗∗∗ -0.000∗∗∗ -0.000∗∗∗ -0.000∗∗∗ -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Years of Educ 0.097∗∗∗ 0.101∗∗∗ 0.105∗∗∗ 0.099∗∗∗ 0.087∗∗∗ 0.076∗∗∗
(0.003) (0.002) (0.003) (0.002) (0.002) (0.008)

Married -0.045∗∗ -0.043∗∗∗ -0.029∗∗ -0.013 -0.007 -0.043
(0.016) (0.013) (0.010) (0.013) (0.011) (0.048)

Black -0.198∗∗ -0.239∗∗∗ -0.222∗∗∗ -0.218∗∗∗ -0.284∗∗∗ 0.022
(0.067) (0.039) (0.038) (0.029) (0.059) (0.172)

Coloured -0.087∗ -0.116∗∗∗ -0.109∗∗∗ -0.142∗∗∗ -0.197∗∗∗ 0.245∗
(0.040) (0.026) (0.023) (0.024) (0.033) (0.117)

Western Cape -0.093∗∗∗ -0.131∗∗∗ -0.138∗∗∗ -0.123∗∗∗ -0.127∗∗∗ -0.746∗∗∗
(0.019) (0.019) (0.019) (0.017) (0.021) (0.092)

Eastern Cape -0.357∗∗∗ -0.305∗∗∗ -0.275∗∗∗ -0.227∗∗∗ -0.219∗∗∗ -0.303∗∗∗
(0.030) (0.028) (0.016) (0.016) (0.023) (0.082)

Northern Cape -0.454∗∗∗ -0.443∗∗∗ -0.404∗∗∗ -0.382∗∗∗ -0.425∗∗∗ -1.112∗∗∗
(0.037) (0.030) (0.022) (0.026) (0.028) (0.117)

Freestate -0.801∗∗∗ -0.720∗∗∗ -0.548∗∗∗ -0.385∗∗∗ -0.391∗∗∗ -0.720∗∗∗
(0.034) (0.031) (0.027) (0.019) (0.018) (0.092)

Kwa-Zulu Natal -0.221∗∗∗ -0.204∗∗∗ -0.192∗∗∗ -0.161∗∗∗ -0.131∗∗∗ -0.437∗∗∗
(0.016) (0.018) (0.014) (0.016) (0.019) (0.079)

North-West -0.310∗∗∗ -0.301∗∗∗ -0.246∗∗∗ -0.222∗∗∗ -0.186∗∗∗ -0.383∗∗∗
(0.027) (0.027) (0.023) (0.019) (0.034) (0.101)

Mpumalanga -0.183∗∗∗ -0.195∗∗∗ -0.148∗∗∗ -0.079∗∗∗ -0.066∗ -0.316∗∗
(0.031) (0.028) (0.020) (0.018) (0.031) (0.113)

Limpopo -0.194∗∗∗ -0.164∗∗∗ -0.140∗∗∗ -0.043 -0.004 -0.472∗∗∗
(0.041) (0.030) (0.024) (0.032) (0.019) (0.116)

Manager -0.280∗∗ -0.174∗∗ 0.076∗ 0.405∗∗∗ 0.865∗∗∗ -0.205
(0.092) (0.055) (0.033) (0.042) (0.090) (0.193)

Professional 0.038 0.020 0.104∗∗∗ 0.224∗∗∗ 0.351∗∗∗ -0.444∗
(0.043) (0.041) (0.030) (0.022) (0.053) (0.174)

Technician 0.071 0.078∗ 0.173∗∗∗ 0.312∗∗∗ 0.421∗∗∗ 0.231
(0.041) (0.033) (0.023) (0.020) (0.040) (0.142)

Clerk -0.185∗∗∗ -0.209∗∗∗ -0.148∗∗∗ -0.045 0.023 -0.340∗
(0.036) (0.036) (0.016) (0.025) (0.035) (0.135)

Agricultural -0.906∗∗∗ -0.844∗∗∗ -0.479∗∗∗ -0.026 0.550∗∗∗ 0.304
(0.090) (0.080) (0.093) (0.194) (0.132) (0.325)

Artisan -0.536∗∗∗ -0.356∗∗∗ -0.153∗∗∗ -0.038 0.067 -0.225
(0.056) (0.042) (0.027) (0.037) (0.049) (0.161)

Elementary -1.048∗∗∗ -1.021∗∗∗ -0.795∗∗∗ -0.493∗∗∗ -0.255∗∗∗ -0.369∗∗
(0.046) (0.035) (0.029) (0.025) (0.034) (0.134)

Domestic Service -0.728∗∗∗ -0.699∗∗∗ -0.526∗∗∗ -0.321∗∗∗ -0.147∗∗∗ -0.445∗∗∗
(0.031) (0.034) (0.019) (0.023) (0.039) (0.121)

Agri (Sector) 0.354∗∗∗ 0.266∗∗∗ 0.087∗∗ -0.105∗∗∗ -0.074 -0.248∗
(0.043) (0.024) (0.029) (0.024) (0.042) (0.102)

Mining 0.609∗∗∗ 0.450∗∗∗ 0.345∗∗∗ 0.414∗∗∗ 0.451∗∗∗ 0.088
(0.102) (0.068) (0.081) (0.078) (0.109) (0.311)

Utilities 0.308∗ 0.415∗∗∗ 0.339∗∗∗ 0.290∗∗∗ 0.188∗ 0.500
(0.122) (0.081) (0.071) (0.074) (0.083) (0.422)

Construction 0.392∗∗∗ 0.346∗∗∗ 0.290∗∗∗ 0.194∗ 0.197∗∗ 0.315
(0.062) (0.050) (0.055) (0.083) (0.065) (0.253)

Trade 0.383∗∗∗ 0.371∗∗∗ 0.289∗∗∗ 0.189∗∗∗ 0.156∗∗∗ 0.167∗
(0.036) (0.021) (0.014) (0.015) (0.017) (0.075)

Transport 0.611∗∗∗ 0.558∗∗∗ 0.469∗∗∗ 0.357∗∗∗ 0.298∗∗∗ 0.250
(0.078) (0.039) (0.026) (0.043) (0.038) (0.189)

Finance 0.541∗∗∗ 0.454∗∗∗ 0.352∗∗∗ 0.236∗∗∗ 0.201∗∗∗ 0.210
(0.043) (0.025) (0.010) (0.017) (0.021) (0.119)

Services 0.471∗∗∗ 0.418∗∗∗ 0.313∗∗∗ 0.174∗∗∗ 0.113∗∗∗ 0.222∗∗
(0.032) (0.023) (0.016) (0.014) (0.023) (0.071)

λmean - - - - - 0.763
- - - - - (1.326)

N 25930 25930 25930 25930 25930 16006

Standard errors in parentheses. All results estimated using sampling weights.
Dependent variable: Natural Logarithm of Imputed Real Earnings (2000 prices).
∗ p < 0.05 , ∗∗ p < 0.01 , ∗∗∗ p < 0.001



Table A.9: Imputed Quantile Regression-With Heckman Correction: 1997-1998
.10 .25 .5 .75 .9 Mean Reg

Log Hrs Worked 0.172∗∗∗ 0.062∗∗∗ 0.020 0.002 0.007 0.041∗∗∗
(0.040) (0.011) (0.013) (0.006) (0.007) (0.012)

Num Child (0-6) -0.061∗∗ -0.027∗∗ -0.011 -0.000 0.007 -0.044∗∗
(0.019) (0.009) (0.011) (0.012) (0.015) (0.016)

Num Child (7-15) -0.057∗∗ -0.042∗∗∗ -0.020∗ -0.004 -0.002 -0.045∗∗∗
(0.021) (0.008) (0.010) (0.011) (0.013) (0.013)

λ1 6.025 0.465 1.413 2.593 -3.943 -
(5.382) (2.033) (1.693) (3.254) (3.314) -

λ2 -8.356 0.523 -1.447 -4.649 5.486 -
(8.942) (3.282) (2.869) (5.478) (5.985) -

λ3 5.960 -1.094 0.177 3.171 -4.215 -
(7.313) (2.605) (2.485) (4.632) (4.966) -

λ4 -1.908 0.695 0.339 -0.894 1.622 -
(2.835) (0.979) (1.027) (1.849) (1.930) -

λ5 0.225 -0.136 -0.104 0.080 -0.238 -
(0.416) (0.139) (0.161) (0.279) (0.283) -

Age 0.180∗∗ 0.125∗∗∗ 0.055 0.013 -0.004 0.179∗∗∗
(0.070) (0.024) (0.039) (0.043) (0.044) (0.046)

Age-Squared -0.002∗ -0.001∗∗∗ -0.001 -0.000 0.000 -0.002∗∗∗
(0.001) (0.000) (0.000) (0.001) (0.001) (0.001)

Years of Educ 0.125∗∗∗ 0.109∗∗∗ 0.088∗∗∗ 0.071∗∗∗ 0.060∗∗∗ 0.116∗∗∗
(0.020) (0.008) (0.010) (0.011) (0.012) (0.013)

Married -0.223∗ -0.104∗∗∗ 0.010 0.054 0.079 -0.200∗∗∗
(0.087) (0.031) (0.047) (0.054) (0.049) (0.055)

Black -0.492∗∗∗ -0.464∗∗∗ -0.397∗∗∗ -0.371∗∗∗ -0.399∗∗∗ -0.603∗∗∗
(0.118) (0.044) (0.064) (0.072) (0.085) (0.075)

Coloured -0.238∗∗∗ -0.206∗∗∗ -0.218∗∗∗ -0.303∗∗∗ -0.384∗∗∗ -0.261∗∗∗
(0.061) (0.035) (0.024) (0.030) (0.043) (0.055)

Western Cape -0.225∗∗∗ -0.142∗∗∗ -0.130∗∗∗ -0.067 -0.130∗ -0.168∗∗
(0.067) (0.039) (0.035) (0.048) (0.053) (0.055)

Eastern Cape -0.657∗∗∗ -0.486∗∗∗ -0.324∗∗∗ -0.169∗ -0.165∗ -0.599∗∗∗
(0.118) (0.040) (0.074) (0.079) (0.083) (0.078)

Northern Cape -0.634∗∗∗ -0.522∗∗∗ -0.445∗∗∗ -0.319∗∗∗ -0.246∗∗∗ -0.511∗∗∗
(0.090) (0.045) (0.046) (0.051) (0.062) (0.067)

Freestate -0.735∗∗∗ -0.566∗∗∗ -0.471∗∗∗ -0.304∗∗∗ -0.234∗∗∗ -0.463∗∗∗
(0.061) (0.031) (0.033) (0.038) (0.044) (0.044)

Kwa-Zulu Natal -0.397∗∗∗ -0.298∗∗∗ -0.249∗∗∗ -0.180∗∗∗ -0.163∗∗ -0.332∗∗∗
(0.062) (0.027) (0.043) (0.040) (0.054) (0.054)

North-West -0.475∗∗∗ -0.327∗∗∗ -0.225∗∗∗ -0.147∗∗∗ -0.164∗∗∗ -0.323∗∗∗
(0.063) (0.043) (0.038) (0.042) (0.044) (0.053)

Mpumalanga -0.338∗∗∗ -0.269∗∗∗ -0.235∗∗∗ -0.174∗∗∗ -0.203∗∗∗ -0.238∗∗∗
(0.046) (0.034) (0.024) (0.028) (0.035) (0.046)

Limpopo -0.515∗∗∗ -0.349∗∗∗ -0.288∗∗∗ -0.129∗ -0.144∗∗ -0.520∗∗∗
(0.081) (0.033) (0.045) (0.052) (0.050) (0.061)

Manager -0.256∗∗ -0.045 0.078 0.246∗∗∗ 0.377∗∗∗ -0.009
(0.081) (0.068) (0.041) (0.043) (0.090) (0.092)

Professional 0.170 0.178∗∗ 0.175∗∗∗ 0.190∗∗∗ 0.196∗∗∗ 0.172∗
(0.088) (0.055) (0.036) (0.037) (0.057) (0.082)

Technician 0.002 0.048 0.078∗ 0.120∗∗∗ 0.105∗ -0.025
(0.053) (0.063) (0.033) (0.036) (0.046) (0.079)

Clerk -0.020 -0.088 -0.118∗∗∗ -0.080∗ -0.086 -0.161∗
(0.049) (0.062) (0.031) (0.040) (0.053) (0.076)

Agricultural -0.392∗∗ -0.440∗∗∗ -0.328∗∗∗ -0.216 0.027 -0.395∗∗∗
(0.140) (0.075) (0.062) (0.111) (0.169) (0.110)

Artisan -0.544∗∗∗ -0.388∗∗∗ -0.213∗∗∗ -0.139∗∗∗ -0.118∗ -0.399∗∗∗
(0.064) (0.064) (0.036) (0.041) (0.047) (0.078)

Elementary -0.610∗∗∗ -0.517∗∗∗ -0.380∗∗∗ -0.279∗∗∗ -0.267∗∗∗ -0.509∗∗∗
(0.042) (0.048) (0.024) (0.033) (0.050) (0.072)

Domestic Service -0.715∗∗∗ -0.743∗∗∗ -0.655∗∗∗ -0.508∗∗∗ -0.381∗∗∗ -0.688∗∗∗
(0.059) (0.044) (0.022) (0.027) (0.047) (0.068)

Agri (Sector) -0.437∗∗∗ -0.358∗∗∗ -0.407∗∗∗ -0.452∗∗∗ -0.319∗∗∗ -0.345∗∗∗
(0.091) (0.024) (0.031) (0.033) (0.081) (0.049)

Mining 0.533∗∗ 0.519∗∗∗ 0.499∗∗∗ 0.408∗∗∗ 0.370∗∗ 0.579∗∗∗
(0.163) (0.078) (0.056) (0.059) (0.113) (0.144)

Utilities 0.440∗∗∗ 0.251∗∗ 0.406∗ 0.383∗∗∗ 0.510 -0.029
(0.066) (0.085) (0.162) (0.096) (0.343) (0.205)

Construction 0.348∗ 0.286∗∗∗ 0.129 0.161 0.125 0.341∗∗
(0.137) (0.087) (0.070) (0.085) (0.097) (0.122)

Trade -0.108∗∗ 0.053∗ 0.115∗∗∗ 0.142∗∗∗ 0.192∗∗∗ 0.003
(0.041) (0.026) (0.020) (0.022) (0.027) (0.033)

Transport 0.339∗∗∗ 0.419∗∗∗ 0.471∗∗∗ 0.489∗∗∗ 0.376∗∗∗ 0.436∗∗∗
(0.084) (0.053) (0.055) (0.043) (0.064) (0.094)

Finance 0.370∗∗∗ 0.346∗∗∗ 0.356∗∗∗ 0.337∗∗∗ 0.318∗∗∗ 0.423∗∗∗
(0.045) (0.032) (0.028) (0.031) (0.039) (0.060)

Services 0.325∗∗∗ 0.427∗∗∗ 0.457∗∗∗ 0.407∗∗∗ 0.363∗∗∗ 0.463∗∗∗
(0.041) (0.025) (0.029) (0.024) (0.030) (0.040)

λmean - - - - - 0.863∗∗
- - - - - (0.299)

N 16453 16453 16453 16453 16453 11096

Standard errors in parentheses. All results estimated using sampling weights.
Dependent variable: Natural Logarithm of Imputed Real Earnings (2000 prices).
∗ p < 0.05 , ∗∗ p < 0.01 , ∗∗∗ p < 0.001



Table A.10: Imputed Quantile Regression-With Heckman Correction: 2000-
2002

.10 .25 .5 .75 .9 Mean Reg

Log Hrs Worked 0.203∗∗∗ 0.111∗∗∗ 0.033∗∗∗ 0.018∗∗∗ 0.012∗ 0.054∗∗∗
(0.020) (0.013) (0.006) (0.002) (0.005) (0.004)

Num Child (0-6) -0.009∗ -0.009∗∗∗ -0.005∗ -0.005∗ -0.008∗ -0.006∗∗
(0.004) (0.002) (0.002) (0.002) (0.004) (0.002)

Num Child (7-15) -0.007∗ -0.008∗∗∗ -0.010∗∗∗ -0.006∗∗∗ -0.006∗∗ -0.010∗∗∗
(0.003) (0.001) (0.002) (0.002) (0.002) (0.002)

λ1 2.873 1.469 1.988 -0.273 -4.134∗∗∗ -
(2.337) (1.442) (1.155) (1.612) (0.937) -

λ2 -6.377 -3.227 -3.780 0.200 7.139∗∗∗ -
(4.316) (2.816) (2.275) (2.853) (1.689) -

λ3 5.636 2.804 3.103 0.024 -5.532∗∗∗ -
(3.657) (2.574) (2.081) (2.388) (1.513) -

λ4 -2.238 -1.101 -1.156 -0.084 1.992∗∗ -
(1.430) (1.094) (0.888) (0.932) (0.636) -

λ5 0.327 0.160 0.159 0.027 -0.264∗∗ -
(0.209) (0.173) (0.143) (0.136) (0.098) -

Age 0.028 0.041∗∗∗ 0.054∗∗∗ 0.061∗∗∗ 0.081∗∗∗ 0.070∗∗∗
(0.017) (0.010) (0.009) (0.010) (0.012) (0.010)

Age-Squared -0.000 -0.000∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Years of Educ 0.067∗∗∗ 0.071∗∗∗ 0.073∗∗∗ 0.077∗∗∗ 0.085∗∗∗ 0.073∗∗∗
(0.004) (0.004) (0.003) (0.002) (0.002) (0.003)

Married 0.022 0.007 -0.004 -0.000 0.000 -0.022
(0.018) (0.016) (0.013) (0.015) (0.022) (0.013)

Black -0.564∗∗∗ -0.470∗∗∗ -0.452∗∗∗ -0.496∗∗∗ -0.543∗∗∗ -0.523∗∗∗
(0.032) (0.024) (0.020) (0.020) (0.030) (0.021)

Coloured -0.392∗∗∗ -0.258∗∗∗ -0.240∗∗∗ -0.285∗∗∗ -0.328∗∗∗ -0.310∗∗∗
(0.039) (0.027) (0.027) (0.021) (0.030) (0.025)

Western Cape -0.048 -0.009 -0.034 -0.032∗ -0.082∗∗∗ -0.006
(0.042) (0.025) (0.019) (0.015) (0.022) (0.023)

Eastern Cape -0.512∗∗∗ -0.466∗∗∗ -0.387∗∗∗ -0.323∗∗∗ -0.304∗∗∗ -0.442∗∗∗
(0.030) (0.024) (0.017) (0.015) (0.026) (0.020)

Northern Cape -0.448∗∗∗ -0.366∗∗∗ -0.332∗∗∗ -0.351∗∗∗ -0.357∗∗∗ -0.414∗∗∗
(0.038) (0.030) (0.028) (0.022) (0.044) (0.028)

Freestate -0.626∗∗∗ -0.594∗∗∗ -0.542∗∗∗ -0.448∗∗∗ -0.432∗∗∗ -0.556∗∗∗
(0.035) (0.030) (0.020) (0.021) (0.024) (0.021)

Kwa-Zulu Natal -0.210∗∗∗ -0.212∗∗∗ -0.231∗∗∗ -0.253∗∗∗ -0.282∗∗∗ -0.221∗∗∗
(0.033) (0.022) (0.015) (0.019) (0.024) (0.018)

North-West -0.253∗∗∗ -0.230∗∗∗ -0.242∗∗∗ -0.197∗∗∗ -0.239∗∗∗ -0.230∗∗∗
(0.032) (0.023) (0.026) (0.020) (0.032) (0.023)

Mpumalanga -0.319∗∗∗ -0.267∗∗∗ -0.240∗∗∗ -0.236∗∗∗ -0.260∗∗∗ -0.289∗∗∗
(0.033) (0.032) (0.021) (0.018) (0.024) (0.022)

Limpopo -0.308∗∗∗ -0.319∗∗∗ -0.320∗∗∗ -0.273∗∗∗ -0.290∗∗∗ -0.337∗∗∗
(0.028) (0.026) (0.018) (0.018) (0.028) (0.022)

Manager 0.455∗∗∗ 0.536∗∗∗ 0.506∗∗∗ 0.539∗∗∗ 0.554∗∗∗ 0.499∗∗∗
(0.090) (0.046) (0.032) (0.030) (0.044) (0.048)

Professional 0.543∗∗∗ 0.489∗∗∗ 0.388∗∗∗ 0.331∗∗∗ 0.346∗∗∗ 0.407∗∗∗
(0.082) (0.056) (0.026) (0.035) (0.046) (0.043)

Technician 0.317∗∗∗ 0.323∗∗∗ 0.274∗∗∗ 0.246∗∗∗ 0.219∗∗∗ 0.250∗∗∗
(0.055) (0.035) (0.032) (0.029) (0.040) (0.034)

Clerk 0.174∗∗ 0.086∗ 0.022 0.014 0.031 0.026
(0.057) (0.037) (0.033) (0.029) (0.034) (0.032)

Agricultural -1.025∗∗∗ -0.693∗∗∗ -0.614∗∗∗ -0.279∗∗ 0.047 -0.655∗∗∗
(0.156) (0.069) (0.045) (0.103) (0.059) (0.051)

Artisan -0.517∗∗∗ -0.382∗∗∗ -0.372∗∗∗ -0.269∗∗∗ -0.198∗∗∗ -0.348∗∗∗
(0.085) (0.049) (0.032) (0.039) (0.057) (0.035)

Elementary -0.529∗∗∗ -0.590∗∗∗ -0.567∗∗∗ -0.460∗∗∗ -0.371∗∗∗ -0.529∗∗∗
(0.050) (0.035) (0.027) (0.028) (0.037) (0.030)

Domestic Service -0.563∗∗∗ -0.663∗∗∗ -0.698∗∗∗ -0.625∗∗∗ -0.547∗∗∗ -0.643∗∗∗
(0.044) (0.035) (0.022) (0.022) (0.035) (0.028)

Agri (Sector) 0.130∗∗∗ 0.043 -0.055∗ -0.152∗∗∗ -0.202∗∗∗ -0.030
(0.025) (0.028) (0.022) (0.024) (0.035) (0.023)

Mining 0.643∗∗∗ 0.669∗∗∗ 0.698∗∗∗ 0.742∗∗∗ 0.592∗∗∗ 0.725∗∗∗
(0.100) (0.079) (0.059) (0.069) (0.067) (0.073)

Utilities 0.577∗ 0.764∗∗∗ 0.808∗∗∗ 0.727∗∗∗ 0.847∗∗∗ 0.718∗∗∗
(0.262) (0.100) (0.056) (0.085) (0.091) (0.094)

Construction 0.127 0.122∗ 0.191∗∗∗ 0.233∗∗ 0.568∗∗∗ 0.157∗∗
(0.102) (0.055) (0.041) (0.074) (0.116) (0.056)

Trade -0.140∗∗∗ -0.013 0.141∗∗∗ 0.210∗∗∗ 0.269∗∗∗ 0.107∗∗∗
(0.034) (0.022) (0.015) (0.014) (0.022) (0.015)

Transport 0.229∗∗∗ 0.436∗∗∗ 0.554∗∗∗ 0.549∗∗∗ 0.553∗∗∗ 0.534∗∗∗
(0.044) (0.050) (0.044) (0.042) (0.052) (0.046)

Finance 0.343∗∗∗ 0.445∗∗∗ 0.482∗∗∗ 0.473∗∗∗ 0.451∗∗∗ 0.508∗∗∗
(0.043) (0.031) (0.026) (0.016) (0.022) (0.026)

Services 0.388∗∗∗ 0.528∗∗∗ 0.630∗∗∗ 0.643∗∗∗ 0.589∗∗∗ 0.636∗∗∗
(0.037) (0.025) (0.032) (0.021) (0.019) (0.019)

λmean - - - - - -0.013
- - - - - (0.058)

N 32006 32006 32006 32006 32006 24831

Standard errors in parentheses. All results estimated using sampling weights.
Dependent variable: Natural Logarithm of Imputed Real Earnings (2000 prices).
∗ p < 0.05 , ∗∗ p < 0.01 , ∗∗∗ p < 0.001



Table A.11: Imputed Quantile Regression-With Heckman Correction: 2005-
2007

.10 .25 .5 .75 .9 Mean Reg

Log Hrs Worked 0.218∗∗∗ 0.118∗∗∗ 0.044∗∗∗ 0.022∗∗∗ 0.018∗∗∗ 0.056∗∗∗
(0.029) (0.021) (0.007) (0.004) (0.004) (0.004)

Num Child (0-6) -0.003 -0.006 -0.004 -0.003 -0.004 -0.011∗∗∗
(0.005) (0.004) (0.003) (0.003) (0.004) (0.003)

Num Child (7-15) -0.012∗∗∗ -0.014∗∗∗ -0.013∗∗∗ -0.010∗∗∗ -0.007∗ -0.015∗∗∗
(0.003) (0.004) (0.002) (0.002) (0.003) (0.002)

λ1 -4.102∗ -1.187 -1.465 -0.188 -3.924∗ -
(2.080) (2.243) (1.261) (1.413) (1.818) -

λ2 4.662 0.620 2.222 -0.328 6.114 -
(3.975) (4.353) (2.585) (2.770) (3.492) -

λ3 -2.666 0.254 -1.816 0.561 -4.448 -
(3.609) (4.041) (2.457) (2.554) (3.202) -

λ4 0.688 -0.301 0.756 -0.255 1.519 -
(1.518) (1.763) (1.090) (1.100) (1.382) -

λ5 -0.060 0.062 -0.122 0.036 -0.195 -
(0.237) (0.289) (0.182) (0.179) (0.224) -

Age -0.007 0.033∗ 0.033∗∗ 0.033∗∗ 0.028 0.056∗∗∗
(0.017) (0.016) (0.011) (0.012) (0.015) (0.011)

Age-Squared 0.000 -0.000 -0.000∗ -0.000 -0.000 -0.001∗∗∗
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Years of Educ 0.063∗∗∗ 0.077∗∗∗ 0.074∗∗∗ 0.070∗∗∗ 0.076∗∗∗ 0.076∗∗∗
(0.007) (0.006) (0.003) (0.004) (0.004) (0.003)

Married 0.013 0.028 0.030∗ 0.039∗ 0.077∗∗∗ -0.002
(0.023) (0.019) (0.013) (0.015) (0.019) (0.013)

Black -0.548∗∗∗ -0.479∗∗∗ -0.460∗∗∗ -0.509∗∗∗ -0.620∗∗∗ -0.543∗∗∗
(0.032) (0.024) (0.017) (0.015) (0.021) (0.021)

Coloured -0.317∗∗∗ -0.267∗∗∗ -0.270∗∗∗ -0.349∗∗∗ -0.457∗∗∗ -0.330∗∗∗
(0.039) (0.029) (0.018) (0.017) (0.023) (0.025)

Western Cape -0.114∗ -0.068∗ -0.073∗∗∗ -0.084∗∗∗ -0.121∗∗∗ -0.064∗∗
(0.046) (0.029) (0.020) (0.018) (0.027) (0.023)

Eastern Cape -0.370∗∗∗ -0.334∗∗∗ -0.277∗∗∗ -0.285∗∗∗ -0.291∗∗∗ -0.375∗∗∗
(0.035) (0.030) (0.024) (0.021) (0.031) (0.020)

Northern Cape -0.204∗∗∗ -0.250∗∗∗ -0.234∗∗∗ -0.283∗∗∗ -0.279∗∗∗ -0.300∗∗∗
(0.058) (0.033) (0.035) (0.026) (0.040) (0.027)

Freestate -0.402∗∗∗ -0.379∗∗∗ -0.309∗∗∗ -0.307∗∗∗ -0.289∗∗∗ -0.408∗∗∗
(0.045) (0.041) (0.026) (0.034) (0.037) (0.023)

Kwa-Zulu Natal -0.205∗∗∗ -0.228∗∗∗ -0.230∗∗∗ -0.239∗∗∗ -0.244∗∗∗ -0.258∗∗∗
(0.026) (0.019) (0.012) (0.020) (0.027) (0.018)

North-West -0.091 -0.184∗∗∗ -0.161∗∗∗ -0.186∗∗∗ -0.211∗∗∗ -0.207∗∗∗
(0.049) (0.033) (0.021) (0.029) (0.035) (0.025)

Mpumalanga -0.269∗∗∗ -0.195∗∗∗ -0.152∗∗∗ -0.179∗∗∗ -0.172∗∗∗ -0.221∗∗∗
(0.042) (0.027) (0.025) (0.023) (0.028) (0.022)

Limpopo -0.338∗∗∗ -0.340∗∗∗ -0.249∗∗∗ -0.254∗∗∗ -0.268∗∗∗ -0.357∗∗∗
(0.050) (0.035) (0.029) (0.037) (0.047) (0.028)

Manager 0.317∗∗∗ 0.475∗∗∗ 0.644∗∗∗ 0.690∗∗∗ 0.677∗∗∗ 0.532∗∗∗
(0.077) (0.049) (0.037) (0.028) (0.073) (0.042)

Professional 0.622∗∗∗ 0.669∗∗∗ 0.630∗∗∗ 0.473∗∗∗ 0.293∗∗∗ 0.570∗∗∗
(0.045) (0.045) (0.029) (0.033) (0.057) (0.039)

Technician 0.147∗∗∗ 0.328∗∗∗ 0.442∗∗∗ 0.343∗∗∗ 0.197∗∗∗ 0.313∗∗∗
(0.042) (0.061) (0.032) (0.027) (0.054) (0.033)

Clerk 0.201∗∗∗ 0.208∗∗∗ 0.218∗∗∗ 0.144∗∗∗ 0.028 0.165∗∗∗
(0.048) (0.048) (0.024) (0.027) (0.047) (0.032)

Agricultural -1.041∗∗∗ -0.761∗∗∗ -0.405∗∗∗ -0.115∗ -0.009 -0.583∗∗∗
(0.081) (0.114) (0.045) (0.057) (0.065) (0.053)

Artisan -0.474∗∗∗ -0.287∗∗∗ -0.219∗∗∗ -0.177∗∗∗ -0.181∗∗ -0.262∗∗∗
(0.035) (0.037) (0.032) (0.031) (0.064) (0.033)

Elementary -0.516∗∗∗ -0.473∗∗∗ -0.405∗∗∗ -0.386∗∗∗ -0.401∗∗∗ -0.439∗∗∗
(0.032) (0.034) (0.027) (0.029) (0.051) (0.030)

Domestic Service -0.473∗∗∗ -0.454∗∗∗ -0.420∗∗∗ -0.444∗∗∗ -0.459∗∗∗ -0.445∗∗∗
(0.028) (0.031) (0.024) (0.025) (0.049) (0.028)

Agri (Sector) 0.386∗∗∗ 0.329∗∗∗ 0.204∗∗∗ 0.058∗ 0.001 0.219∗∗∗
(0.037) (0.021) (0.020) (0.026) (0.032) (0.022)

Mining 0.673∗∗∗ 0.667∗∗∗ 0.747∗∗∗ 0.774∗∗∗ 0.724∗∗∗ 0.796∗∗∗
(0.081) (0.051) (0.070) (0.068) (0.072) (0.066)

Utilities 0.605∗∗∗ 0.745∗∗∗ 0.874∗∗∗ 0.988∗∗∗ 1.025∗∗∗ 0.802∗∗∗
(0.150) (0.151) (0.093) (0.067) (0.075) (0.093)

Construction 0.266∗∗∗ 0.133∗∗∗ -0.000 0.096∗∗∗ 0.134 0.117∗∗∗
(0.045) (0.032) (0.034) (0.025) (0.071) (0.035)

Trade -0.259∗∗∗ -0.092∗∗∗ 0.042∗∗ 0.122∗∗∗ 0.169∗∗∗ 0.011
(0.033) (0.019) (0.013) (0.016) (0.020) (0.014)

Transport 0.196∗∗∗ 0.305∗∗∗ 0.462∗∗∗ 0.546∗∗∗ 0.687∗∗∗ 0.378∗∗∗
(0.042) (0.071) (0.023) (0.063) (0.057) (0.046)

Finance 0.209∗∗∗ 0.385∗∗∗ 0.378∗∗∗ 0.429∗∗∗ 0.471∗∗∗ 0.415∗∗∗
(0.043) (0.038) (0.013) (0.020) (0.027) (0.024)

Services 0.242∗∗∗ 0.421∗∗∗ 0.578∗∗∗ 0.678∗∗∗ 0.681∗∗∗ 0.544∗∗∗
(0.032) (0.021) (0.026) (0.022) (0.024) (0.017)

λmean - - - - - 0.078
- - - - - (0.072)

N 32975 32975 32975 32975 32975 24759

Standard errors in parentheses. All results estimated using sampling weights.
Dependent variable: Natural Logarithm of Imputed Real Earnings (2000 prices).
∗ p < 0.05 , ∗∗ p < 0.01 , ∗∗∗ p < 0.001



Table A.12: Imputed Quantile Regression-With Heckman Correction: 2010-
2011

.10 .25 .5 .75 .9 Mean Reg

Log Hrs Worked 0.038∗∗∗ 0.024∗∗ 0.015∗∗∗ 0.007 0.006∗ 0.024∗∗∗
(0.008) (0.008) (0.004) (0.004) (0.003) (0.004)

Num Child (0-6) -0.008 -0.006 -0.008∗ -0.004 0.004 -0.018∗∗∗
(0.006) (0.005) (0.004) (0.003) (0.004) (0.004)

Num Child (7-15) -0.006 -0.007 -0.003 0.003 0.010 -0.012∗∗
(0.004) (0.005) (0.004) (0.005) (0.007) (0.004)

λ1 -3.256∗ -1.663 1.267 1.395 -2.166 -
(1.434) (1.380) (1.146) (1.191) (1.626) -

λ2 3.986 1.233 -3.634 -3.149 2.307 -
(2.710) (2.417) (1.927) (2.135) (2.897) -

λ3 -2.704 -0.543 3.204∗ 2.423 -1.916 -
(2.250) (2.093) (1.567) (1.975) (2.586) -

λ4 0.894 0.148 -1.182∗ -0.792 0.816 -
(0.839) (0.827) (0.594) (0.848) (1.043) -

λ5 -0.113 -0.020 0.156 0.092 -0.130 -
(0.114) (0.119) (0.085) (0.135) (0.153) -

Age -0.065 -0.048 -0.047 -0.040 -0.118 0.077∗
(0.052) (0.049) (0.045) (0.034) (0.067) (0.031)

Age-Squared 0.001 0.001 0.001 0.001 0.001 -0.001∗
(0.001) (0.001) (0.001) (0.000) (0.001) (0.000)

Years of Educ 0.050∗∗ 0.061∗∗∗ 0.063∗∗∗ 0.059∗∗∗ 0.036 0.103∗∗∗
(0.018) (0.015) (0.013) (0.011) (0.019) (0.009)

Married 0.011 0.032 0.066∗ 0.054∗∗ 0.114∗∗ -0.023
(0.032) (0.036) (0.030) (0.020) (0.039) (0.022)

Black -0.637∗∗∗ -0.522∗∗∗ -0.363∗∗∗ -0.370∗∗∗ -0.366∗∗∗ -0.455∗∗∗
(0.054) (0.045) (0.048) (0.026) (0.061) (0.030)

Coloured -0.471∗∗∗ -0.320∗∗∗ -0.307∗∗∗ -0.314∗∗∗ -0.334∗∗∗ -0.289∗∗∗
(0.036) (0.038) (0.029) (0.030) (0.047) (0.033)

Western Cape -0.049 -0.156∗∗ -0.068∗ -0.124∗∗∗ -0.201∗∗∗ -0.038
(0.040) (0.048) (0.032) (0.028) (0.050) (0.032)

Eastern Cape -0.298∗∗∗ -0.281∗∗∗ -0.164∗∗∗ -0.184∗∗∗ -0.093∗ -0.215∗∗∗
(0.051) (0.038) (0.048) (0.027) (0.047) (0.035)

Northern Cape -0.301∗∗∗ -0.251∗∗∗ -0.082 -0.099∗∗∗ -0.085∗ -0.149∗∗∗
(0.073) (0.047) (0.047) (0.028) (0.037) (0.041)

Freestate -0.381∗∗∗ -0.368∗∗∗ -0.276∗∗∗ -0.237∗∗∗ -0.141∗∗∗ -0.290∗∗∗
(0.046) (0.038) (0.035) (0.035) (0.041) (0.033)

Kwa-Zulu Natal -0.232∗∗∗ -0.257∗∗∗ -0.166∗∗∗ -0.180∗∗∗ -0.142∗∗∗ -0.152∗∗∗
(0.029) (0.032) (0.029) (0.018) (0.030) (0.027)

North-West -0.084 -0.090 -0.075 -0.121∗∗ -0.086 -0.197∗∗∗
(0.073) (0.049) (0.052) (0.037) (0.051) (0.043)

Mpumalanga -0.229∗∗∗ -0.262∗∗∗ -0.166∗∗∗ -0.144∗∗∗ -0.102∗∗∗ -0.171∗∗∗
(0.047) (0.035) (0.021) (0.021) (0.029) (0.031)

Limpopo -0.327∗∗∗ -0.363∗∗∗ -0.264∗∗∗ -0.183∗∗∗ -0.063 -0.311∗∗∗
(0.052) (0.048) (0.047) (0.043) (0.059) (0.040)

Manager 0.466∗∗∗ 0.537∗∗∗ 0.764∗∗∗ 0.833∗∗∗ 0.807∗∗∗ 0.651∗∗∗
(0.087) (0.064) (0.044) (0.059) (0.073) (0.060)

Professional 0.535∗∗∗ 0.600∗∗∗ 0.798∗∗∗ 0.735∗∗∗ 0.704∗∗∗ 0.665∗∗∗
(0.076) (0.067) (0.040) (0.058) (0.060) (0.060)

Technician 0.310∗∗∗ 0.420∗∗∗ 0.610∗∗∗ 0.501∗∗∗ 0.305∗∗∗ 0.469∗∗∗
(0.070) (0.059) (0.051) (0.047) (0.048) (0.053)

Clerk 0.248∗∗∗ 0.186∗∗∗ 0.278∗∗∗ 0.259∗∗∗ 0.179∗∗∗ 0.281∗∗∗
(0.066) (0.046) (0.047) (0.044) (0.040) (0.052)

Agricultural -0.396 -0.219 -0.116 -0.026 0.278∗ -0.120
(0.256) (0.160) (0.119) (0.103) (0.118) (0.139)

Artisan -0.096 -0.046 -0.013 0.028 0.087 -0.042
(0.090) (0.051) (0.057) (0.073) (0.096) (0.062)

Elementary -0.341∗∗∗ -0.338∗∗∗ -0.341∗∗∗ -0.377∗∗∗ -0.406∗∗∗ -0.329∗∗∗
(0.078) (0.052) (0.045) (0.048) (0.047) (0.052)

Domestic Service -0.175∗∗ -0.297∗∗∗ -0.317∗∗∗ -0.387∗∗∗ -0.406∗∗∗ -0.272∗∗∗
(0.063) (0.044) (0.044) (0.039) (0.049) (0.048)

Agri (Sector) 0.431∗∗∗ 0.254∗∗∗ 0.160∗∗∗ -0.025 -0.168∗∗∗ 0.188∗∗∗
(0.053) (0.044) (0.021) (0.040) (0.035) (0.047)

Mining 0.663∗∗∗ 0.665∗∗∗ 0.815∗∗∗ 0.805∗∗∗ 0.742∗∗∗ 0.789∗∗∗
(0.099) (0.109) (0.079) (0.087) (0.064) (0.090)

Utilities 0.370∗∗ 0.525∗ 0.711∗∗∗ 0.840∗∗∗ 0.886∗∗∗ 0.739∗∗∗
(0.117) (0.266) (0.110) (0.147) (0.161) (0.143)

Construction 0.180∗ -0.006 -0.046 0.185∗ 0.347∗∗∗ 0.137∗
(0.073) (0.057) (0.054) (0.086) (0.074) (0.060)

Trade 0.046 0.147∗∗∗ 0.201∗∗∗ 0.251∗∗∗ 0.433∗∗∗ 0.191∗∗∗
(0.035) (0.023) (0.018) (0.027) (0.029) (0.025)

Transport 0.162 0.183∗∗∗ 0.336∗∗∗ 0.453∗∗∗ 0.591∗∗∗ 0.335∗∗∗
(0.106) (0.055) (0.069) (0.058) (0.067) (0.053)

Finance 0.275∗∗∗ 0.322∗∗∗ 0.345∗∗∗ 0.347∗∗∗ 0.428∗∗∗ 0.350∗∗∗
(0.042) (0.032) (0.015) (0.026) (0.040) (0.032)

Services 0.185∗∗∗ 0.273∗∗∗ 0.442∗∗∗ 0.590∗∗∗ 0.674∗∗∗ 0.422∗∗∗
(0.023) (0.025) (0.024) (0.028) (0.038) (0.025)

λmean - - - - - 0.323∗
- - - - - (0.164)

N 18826 18826 18826 18826 18826 18817

Standard errors in parentheses. All results estimated using sampling weights.
Dependent variable: Natural Logarithm of Imputed Real Earnings (2000 prices).
∗ p < 0.05 , ∗∗ p < 0.01 , ∗∗∗ p < 0.001




