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THE CAUSAL EFFECT OF EDUCATION
ON EARNINGS IN URBAN AND RURAL
SOUTH AFRICA: A FURTHER UPDATE

Providing the nation with education is primarily an important task of the government social
policy, which is fixed in section 29 of the Bill of Rights of the South African Constitution, which
explicitly states that everybody has the right to a basic education as well as adult basic educa-
tion. Since the establishment of the democratic rule in 1994, the South African government has
made significant efforts to mitigate the education inequalities promulgated during the apartheid
era. The South African government considers education as a major tool of redressing the injus-
tices created by the institutionalised policies of apartheid, which formed a discriminatory and
fragmented education system in the country. Using its institutionalised policies, the apartheid
system forced the African populace into homelands and/or rural areas where they were pre-
vented from obtaining the quality of education, which might lead them to aspire to positions
they wouldn’t be permitted to hold in society. Given this unfortunate condition, previous studies
investigating the relationship between education and earning have not estimated separately and
compared the returns to education for the full sample (South Africa) and subsamples based on
urban and rural areas. This is very important, as these areas are structurally very different, with
different characteristics. Thus, it is likely that the returns to education in these areas would
differ, given the influence of the institutionalised policies of apartheid. Related to this point is
the fact that the statistical inference of many of the earlier studies relied profoundly on cross-
sectional data implementing a standard ordinary least-squares model, without controlling for
endogeneity bias. The purpose of this article is to reexamine the level of earnings and education
in the South African labour market using all the five waves of the newly available National In-
come Dynamics data set observed in biennial waves over the 2008-2017 period. Based on the
available literature, this article reviews information on the aggregate indicators of the Republic
of South Africa and the indicators of cities and rural areas separately. Fixed effects and two-
stage least-squares estimators are applied. The fixed effects estimator is applied to mitigate
against possible heterogeneity of the cross-sectional unit. The two-stage least-squares estimator
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is used to address possible endogeneity bias due to reverse causation between earnings and
education. After controlling for endogeneity, we found that an additional year of education in-
creased an individual’s earnings by 37.8 % in the full sample. Interestingly, the coefficient of edu-
cation was found to be positive and statistically significant in both samples (urban and rural),
reinforcing the results of the full sample. However, despite the coefficient of years of education
being similar in direction (positively associated to earnings) across all samples, our results show
that the education impact on individual earnings was higher in absolute values in urban areas.
Thus, the 44.4 % increase of returns to education in the urban subsample was significantly high-
er than the increase of 33 % observed for the rural subsample. These results were to be expected,
given the fact that South Africa is still battling the impact of the institutionalised policies of
apartheid. In addition, we found that household size, head of household’s age and whether the
head of household was married were important factors positively influencing earnings in both
territorial subsamples. The policy implications derived from our empirical results suggest that
the government should invest more heavily in academic infrastructure, particularly in rural ar-
eas where the poor live, so as to improve the educational attainment in those areas.

Keywords: endogeneity; returns to education, urban sample, rural sample, Republic of South
Africa.

Formulation of the problem. With roots in the writings of classical econo-
mists (see for instance, Smith, 1776; Marshall, 1890), analysis of the impact of
education on earnings has only recently emerged. Formal modelling did not take
place until much more recently (Schultz, 1960; Becker, 1964; Mincer 1974; Chis-
wick, 2003). The returns to education are generally important since they display
the effect of education on labour market earnings (Becker, 1964). The basic idea
advanced in the literature is that an increase in years of education results in an
immediate increase in labour earnings (Becker, 1964; Mincer 1974; Chiswick,
2003; Mocan, 2014). Since the beginning of 1990, a large number of African
countries have invested more heavily in education, in an attempt to escape the
poverty curse that has characterised much of Africa since colonial times.

But in South Africa, the temptation to begin any analysis of education from
a historical perspective is real, in the context of a history of past policies of di-
senfranchisement that championed the interests of a particular race at the ex-
pense of another. The institutionalised policies of apartheid meant that blacks in
particular were given inferior education, were kept out of skilled work, and were
often confined to Bantustans, which were densely populated, and had limited
economic opportunities and inadequate state services (May & Norton, 1997).
Years of segregation and denial of access to quality education and decent employ-
ment opportunities created an underclass of unemployed individuals who experi-
ence numerous forms of poverty (May & Norton, 1997; Zwane et al., 2016). Thus,
apartheid policies led to the formation of a poor, primarily rural, African popu-
lace that was highly dependent on the sale of its cheap labour (ANC, 1994).

The apartheid system left legacies that are still visible today, over 20 years
after independence. So deeply entrenched are the legacies of apartheid that, de-
spite unremitting intervention to ameliorate the economic conditions of previ-
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ously disadvantaged sections of our society by the post-apartheid state, poverty
has continued unabated. Today, South Africa remains a country where poverty,
unemployment and inequality are prominent, and seem to be worsening for
the black section of society, especially those residing in rural areas (Ashley &
Maxwell, 2001). Quoting from Ashley and Maxwell (2001: 395), “[p]overty is not
only widespread in rural areas [where Africans live], but most poverty is rural,
at least for now”.

Since the inception of democratic rule in 1994, the South African govern-
ment has made significant efforts to mitigate the education inequalities pro-
mulgated during the apartheid era (Letseka, 2014). The government considers
education a major engine of growth and development. While there have been
studies that empirically investigated the earnings — education nexus in South
Africa (see for example, Bhorat, 2000; Keswell & Poswell, 2004; Ntuli, 2007;
Burger & Jafta, 2006; Burger, 2011; Burger & Van der Berg, 2011; Lam et al., 2011;
Branson et al., 2013; Biyase & Zwane, 2015; Salisbury, 2016), these studies have
mainly focused on the differentials in the returns to education by race and gen-
der, as well as the shape of the returns-to-education schedule.

The aim of the study and innovation character. Notwithstanding various
studies conducted in South Africa on this topic, there are still serious gaps in the
literature. Thus, there are no known studies that have estimated separately and
compared the returns to education for the full sample (South Africa) and sub-
samples based on urban and rural areas. This is very important as these areas
are structurally very different, with different characteristics. Thus, it is likely that
the returns to education in these areas would differ, given the historical back-
ground of South Africa. Moreover, the statistical inference of many of the earlier
studies relied profoundly on cross-sectional data implementing a standard or-
dinary least-squares (OLS) model. For many reasons, an OLS estimator of the
impact of education on earnings cannot ascertain causality (for example, well-
educated individuals might have higher earnings due to greater ability). If this
reason holds, then education might be related to unobserved ability and this
might render any causal effect between education and earnings spurious (see
also Li et al., 2011). The lack of interest in accounting for endogeneity by many
scholars might have been because long-running national representative panel
data has only recently become available. The only known study that has employed
panel data has done so only at a provincial level Lam et al. (2011), while the study
by Biyase and Zwane (2015) was based on a shorter panel (only on three waves of
the NIDS data set).

The purpose of this study is to revisit the association between education
and earnings in South Africa using a longer panel; that is, all the five waves from
the NIDS data set observed in biennial waves over the period 2008-2017. This
study contributes and improves upon the existing South African literature in two-
fold. Firstly,we employed various panel data estimation techniques to present
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more robust results, and mitigated against possible bias resulting from prob-
lems such as unobserved individual heterogeneity and endogeneity that might
have impacted earlier empirical work. Secondly, we disaggregated the panel na-
ture of NIDS into a full sample (South Africa) and two sub-samples (urban and
rural), assuming that the full sample might be concealing a lot of variation in the
data set. The next section describes the data and our empirical strategy. The third
section discusses a review of the literature relating to this topic. Our results are
presented in section 4, and the final section provides concluding remarks.

Data and empirical metholody. The data used in this paper comes from
the newly-available panel data set named the National Income Dynamics Study
observed over the period 2008-2017 in biennial waves. The NIDS data set was
conducted by the Southern African Labour and Development Research Unit
(SALDRU), based at the University of Cape Town’s School of Economics (see,
for example, SALDRU, 2016). The NIDS began in 2008 with over 28 000 in-
dividuals in 7 300 households across South Africa (Finn & Leibbrandt, 2017).
In wave two, conducted in 2010 / 2011, the survey successfully interviewed
6 787 households, with a total of 28 551 people successfully completing the in-
terviews (Nwosu & Woolard, 2017). In wave three, a total of 8 040 households
were successfully interviewed, with an overall total of 32 633 people successfully
completing the interviews (Yu, 2012). Wave four of the NIDS data set was col-
lected in 2014 / 2015 (SALDRU, 2016; Finn & Leibbrandt, 2017), when about
128 interviewers were deployed in the field by the NIDS from October 2014 to
August 2015 (SALDRU, 2016). They successfully interviewed 37 396 individuals
(SALDRU, 2016). The most recent wave of interviews, wave five of the NIDS data
set, was conducted in 2017.

The principal aim of the NIDS is to gain a deeper understanding of indivi-
duals who are getting ahead and those who are falling behind in South Africa
(Yu, 2012). The NIDS data set contains a wide-ranging set of variables (for exam-
ple, education, household earnings, age, household size, race dummies, province
dummies and so forth). Table 1 presents a list of the variables used in this study.

Directed by empirical literature in this field (see for example, Mincer, 1974;
Psacharopoulos, 1994; Psacharopoulos & Patrinos, 2018), we employed the Min-
cerian earnings function. The method was based on the human capital theory,
which put forward the notion that investment in schooling improves employees’
skills, leading to increased productivity and, hence, higher earnings (Mincer,
1974). In the literature, a number of studies have estimated the causal association
between earnings and education, using a standard OLS to data of a cross-sec-
tional nature (Li, 2003; Keswell & Poswell, 2004; Asadullah, 2006; Li et al., 2011;
Gunawan, 2012; Wang & Wu, 2018). However, empirical works in education eco-
nomics suggest that the standard OLS estimates of the return to education can
be biased due to endogeneity of education and heterogeneity of cross-sectional
unit (Asadullah, 2006; Pietro & Pedace, 2008). Endogeneity may arise due to an
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individual’s optimal schooling choices, measurement error and omitted variab-
les (Pietro & Pedace, 2008).

To mitigate against the well-known limitations of cross-sectional data and
the standard OLS model, we used panel data and panel data models (fixed effects
and random effects). The random effects model is used if individual specific ef-
fects are assumed to be uncorrelated with the error term (Baltagi et al., 2003).
The fixed effects model eases this assumption and permits individual specific
effects and the error term to be correlated (Angrist & Pischke, 2009). We per-
formed the Hausman test to choose the most appropriate model, fixed effects or
random effects, consistent with the literature (Angrist & Pischke, 2009). The re-
sults of the test presented in table 2 favours the fixed-effects model. We specified
the fixed effect estimator as follows:

Inwage,, = B, + B,education,, + B,age, + Psage squared, + B, X, + X ¢, + &,. (1)

To account for endogeneity bias, we then used the lagged value of edu-
cation in a 2SLS framework as follows:

Inwage,, = B, + B,education,, , + B,age, + B;age squared, + p, X, + &, (2)

Where Inwage, denotes the natural logarithm of earnings of individual i
at period t, while ¢, is the white noise error term. According to Mincer (1974),
earnings are explained by the amount of human capital, which is largely cap-
tured by education and experience. So education, represents years of schooling.
We followed Polachek (2007) and used age, and age squared,, to proxy for post-
education and labour market experience. The subscript X,, represents the vector
of observed individual characteristics (see Table 1). In model 1, we also captured
@, individual specific time-invariant unobservable to account for heterogeneity.

However, the fixed effects esimator is regrettably not without some limi-
tations. Perhaps a major limitation of the fixed effects estimator for this study is
that it does not address the joint endogeneity of earnings and education (i.e.,
earnings might determine education attainment). So, to prove conclusively that
the estimated relationship between education and wages is causal, we utilised
an instrumental variables regression approach in the context of a 2SLS (IV-2SLS).
In order to use this approach, we needed at least one valid instrument (for exam-
ple, a variable that is related to education, but does not have an effect on earn-
ings). Though it is often challenging to get truly exogenous instruments, we
follow many prominent scholars in this field (De Gregorio & Lee, 2002; Leyaro et
al., 2010; Biyase & Zwane, 2015), and used the lagged value of education as an
instrument in a 2SLS framework (see model 2).

Analysis of recent studies and publications. The relationship between
earnings and education attainment in developed countries has attracted con-
siderable interest in the literature (see for example, Sapelli, 2003; Ashenfelter &
Krueger, 1994; Becker 1964; Card & Krueger, 1992; Duflo, 2001; Psacharopoulos
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& Patrinos, 2004; Oreopoulos, 2006; Schultz, 1961). However, fewer studies have
been conducted in developing countries (see for instance, Case & Yogo, 1999;
Schultz, 2004; Keswell & Poswell, 2004; Kuepie et al., 2009; Casale & Posel, 2011;
Salisbury, 2016). The majority of these studies presented aggregate findings
without completely allowing for country-specific effects that might affect the
influence of education (Biyase & Zwane, 2015).

Moreover, the statistical inferences of many of these studies relied on a cross-
sectional data set, which has some major drawbacks (such as a failure to mitigate
against the possible heterogeneity of cross-sectional unit and endogeneity bias)
compared to panel data. The theoretical basis of studies in this field is largely
rooted within the framework of the human capital theory advanced in his se-
minal work by Mincer (1974). Within this framework, education is understood
as a measure of human capital accumulation (Becker, 1964). The human capital
theory expressed the notion that individuals acquire skills and knowledge to in-

Table 1. Description of variables used in the empirical analysis

Explanatory variables and description
WC Province: Western Cape dummy variable (1 = yes, 0 = no)
EC Province: Eastern Cape dummy variable (1 = yes, 0 = no)
NC Province: Northern Cape dummy variable (1 = yes, 0 = no)
FS Province: Free State dummy variable (1 = yes, 0 = no)
KZN Province: Kwazulu-Natal dummy variable (1 = yes, 0 = no)
NwW Province: North West dummy variable (1 = yes, 0 = no)
GAU Province: Gauteng dummy variable (1 = yes, 0 = no)
MPU Province: Mpumalanga dummy variable (1 = yes, 0 = no)
LIM Province: Limpopo dummy variable (1 = yes, 0 = no)
Urban Area type: urban dummy variable (1 = yes, 0 = no)
Rural Area type: rural dummy variable (1 = yes, 0 = no)
Wages Earnings of individual houseshold
Married Marital status of the head of household (married =yes 1, 0 = no)
Gender Gender: female dummy variable (1 = yes, 0 = no)
Age Age in years of head of household
Age squ. Age in years of household squared
Education Education of the head of household (years of education)
Primary Education: primary education dummy variable (1 = yes, 0 = no)
Secondary Education: secondary education dummy variable (1 = yes, 0 = no)
Matric Education: matric dummy variable (1 = yes, 0 = no)
Tertiary Education: tertiary dummy variable (1 = yes, 0 = no)
Mar status Married or living with a partner: (1 = yes, 0 = otherwise)
Fam. size Total number of individuals in the household

Source: author’s computation.
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crease their value in labour market (Becker, 1964). The theory postulated that
income from labour is a function of training, education and experience (Djomo
& Sikod, 2012). According to this theory, education increases productivity and
the higher the productivity, the higher the wages (Becker, 1964; Mincer, 1974).
The theory views education as an investment, like any other financial invest-
ment, and whether people invest in human capital depends on whether the in-
vestment is profitable, which in turn depends on cost and expected returns (Djo-
mo & Sikod, 2012; Gillies, 2017).

Following studies that have been conducted in developed countries, Shields
and Shields (2009) estimated external returns to education in the United States
of America using an explicit production function of the form suggested by Lucas.
Shields and Shields (2009) merged individual USA data with aggregate data by
state for the USA. The results strongly suggested that the level of education has a
positive external benefit on production (Shields & Shields, 2009).

Arrazola and Hevia (2006) investigated the differences in returns to edu-
cation between men and women in Spain. After controlling for the biases ap-
pearing in the least squares estimation of the basic Mincerian equation, Arrazola
and Hevia (2006) showed that the returns for women were greater than those
for men in Spain. The results further showed that the gender differential in-
creased when accounting for the endogeneity of the education and the selection
bias, and appears to be especially important for vocational and university studies
(Arrazola & Hevia 2006). Angrist and Krueger (1991) used the quarter year of
birth (ie, quarter 2 of 1998) as an instrument for education and adopted the
framework of the human capital theory. The results showed that, on average,
one additional year of education increased the wages of individuals by 7.5% (An-
grist & Krueger, 1991). Taking advantage of a change in the legal school-leaving
age in the United Kingdom, Oreopoulos (2006) compared his estimates of the
returns to education to the average local treatment effect obtained from Canada
and the United States of America. Oreopoulos (2006) reported an increase in
returns of 10-14% per year. The author concluded that his findings were in line
with the results observed in previous studies.

When applying twins as instrument, Ashenfeiter and Rouse (1998) reported
that an additional year of education showed a 9 % increase in wages for those
twins. In a related study, Bonjour et al. (2003) examined a set of identical twins
from the United Kingdom. The empirical finding showed that the returns to edu-
cation for women was 7.7 % per year of schooling (Ashenfeiter & Rouse, 1998).
These authors failed to provide concrete reasons why one twin achieved more
education than the other, while coming from the same genetics and upbringing
(Ashenfeiter & Rouse, 1998). Pietro and Pedace (2008) examined the returns
to education in Argentina from 1995 to 2003. They used various estimation mo-
dels in an effort to address sample selection bias emanating from endogenous la-
bour force participation and to control for the endogeneity of education. As in
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several other studies, Pietro and Pedace (2008) reported that the IV estimates
of the rate of return to education were significantly higher than the correspon-
ding OLS estimates. In their concluding remarks, Pietro and Pedace (2008) ar-
gued that, while the estimates associated with these techniques revealed some
different intertemporal pattern, returns to education decreased between 1996
and 1999, and increased between 1999 and 2002.

Among the studies that investigate the effect of education on earnings in de-
veloping countries, is that of Salisbury (2016), who estimated both private and
social returns to schooling in the post-apartheid South Africa. The aim was to
establish whether the returns for black and coloured South Africans have im-
proved since the initial 1990s post-apartheid era. Salisbury (2016) found a sig-
nificant improvement in the returns to education for both groups compared to
the apartheid era. The author’s findings suggest that the white section of the po-
pulation still has higher returns to education when compared to black and
coloured South Africans.

Fryer and Vencatachellum (2005) examined the returns to education for
black South African women in the Machibisa township of KwaZulu-Natal. The
authors controlled for labour-specific factors and found that primary education
was not a reliable predictor of employment status, that the returns to educa-
tion were 0.30 % for the first two years of secondary school education, and that
secondary school graduates were more likely to find employment in the govern-
ment sector than in any other sector (Fryer & Vencatachellum, 2005).

A study by Keswell and Poswell (2004) applied three data sets to estimate
returns to education in South Africa, namely the Project for Statistics Living
Standards and Development 1993, the 1995 and 1997 October Household Sur-
veys, and the September 2000 Labour Force Survey data. The authors reported
that there was a strong convex association between education and wages in
South Africa, conflicting with the conventional human capital theory. Their re-
sults suggested that the returns to education in South Africa increased with an
increase in the level of education. Biyase and Zwane (2015) estimated the returns
to education in South Africa using three waves of NIDS data. Using the 2SLS
estimator, the authors found that the lagged value of education used as an in-
strument presented an unambiguously positive effect on the wages of an indi-
vidual from participation in education.

Empirical analysis. Table 2 presents the preliminary quantitative results of
analysing the returns to education using the fixed-effects estimator. As before,
our analyses were conducted first for the full sample (South Africa) and then
separately for the urban and rural areas. The results for the full sample, presented
in column 2, are as expected. For example, education enters with an unambi-
guously positive coeflicient and indicates statistically significant effects on earn-
ings in South Africa. These estimates indicate that, as the years of education of
the heads of households increase, earnings increase in the same direction, sup-
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porting the study’s theoretical expectation. This confirms the human capital
theory that investment in education improves employees’ skills, resulting in in-
creased productivity and, hence, higher earnings (Mincer, 1974). Similar results
were observed in this century by Asadullah (2006), Hongbin et al. (2012), Biyase
and Zwane (2015) and Wang and Wu (2018).

The earnings—age nexus will now be briefly explained. The results show a
positive correlation between these variables, which is significant at a 1 % level
of significance. The empirical results imply that, as the age of the head of the
household increases by one year, earnings increases in the same direction. Con-
versely, the results of age squared are negative and statistically significantata 1 %
level of significance. Similar results were observed for China by Hongbin et al.
(2012). Marital status is another important variable in the earnings function.
The results indicate that being married positively affects earning in South Af-
rica. Likewise, household size enters with a positive and statistically significant

Table 2. Fixed effects estimates of earnings functions, 2008-2017

Full sample Urban sample Rural sample
Parameter

Coeft. Std Errors Coeft. Std Errors Coeft. Std Errors
Years of education | 0.0375*** | (0.0069) | 0.0258* (0.0109) | 0.0485***| (0.0102)
Age 0.1164*** | (0.0023) | 0.1127***| (0.0036) | 0.1225***| (0.0031)
Age squared -0.0002*** | (0.0000) |-0.0002 (0.0004) |-0.0001***| (0.0000)
Married 0.1020*** | (0.0130) | 0.1274***| (0.0199) | 0.0914***| (0.0196)
Household size 0.1013*** | (0.0014) | 0.1163***| (0.0026) | 0.0917**| (0.0018)
Health status -0.0199** | (0.0061) [-0.0245* (0.0097) | -0.0145 (0.0089)
Urban -0.299*%* | (0.0788)
Farms -0.2075 (0.0282)
Eastern Cape 0.1842** | (0.0626) | 0.2683* (0.1074) | 0.2748** | (0.0835)
Northern Cape -0.0101 (0.0513) [-0.0795 (0.1032) | -0.0237 (0.0626)
Free State 0.0930 (0.0724) | 0.1139 (0.1073) | 0.2709* (0.1268)
KwaZulu-Natal 0.0267 (0.0636) |-0.0655 (0.0946) | 0.3859***| (0.1157)
North West 0.0619 (0.0476) | 0.1124 (0.1072) | 0.1064 (0.0547)
Gauteng 0.2086*** | (0.0562) | 0.2218* (0.0987) | 0.2714***| (0.0753)
Mpumalanga 0.1712*%%* | (0.0370) | 0.2609*** | (0.0757) | 0.3039***| (0.0398)
Limpopo 0.1453** | (0.0499) | 0.3813*** | (0.0946) | 0.1406* (0.0612)
Pool abilty test (0.000) (0.000) (0.000)
Hausman test (0.000) (0.000) (0.000)
Number of obs 88,293 33.040 37.738

Source: author’s calculation based on NIDS 2008-2017.
Notes: ***significant at 1 %; **significant at 5 %; *significant at 10 %.
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coefficient. Interestingly, health status of the head of household is negative
and significant at a 5 % level of significance. A possible interpretation of the
negative coeflicient of health status is that poor health might lead to poor work
performance (for example, lower productivity or higher absenteeism) and ulti-
mately lower wages.

But, the above findings should be interpreted with caution given the fact that
the full sample might be concealing a lot of differences in the data set. Perhaps
what is more interesting is a comparison of urban and rural samples (columns 5
and 8 of table 2). But the estimates presented here are remarkably different to
each other (rural and urban) and to those reported in column 2 of table 2 (full
sample). The rate of returns to education in urban areas is 2.5 %, which is re-
markably smaller than the rate of 4.8% observed for the rural sample. These re-
sults are interesting in that they challenge a long standing view that seem to sug-
gest that rural population is poor, given the historical past discussed in the intro-
ductory section of this study. These results are undeniably puzzling as they
contradict those of Wodon (1999), who found that higher education had a great-
er effect in the urban areas of Bangladesh. Our results are also not in line with
those observed by Wang and Wu (2018), who found that the returns to edu-
cation in rural China was 3.7 % compared to 25.6 % in urban areas. Variables
such as age, age squared, household size and whether the household head is
married echo the pattern and structure of those presented in the full sample, al-
though the impact of some of these variables differs in magnitude. Our findings
are by and large similar to the work of Asadulah (2006) for Bangladesh and Wang
and Wu (2018) for China.

In an attempt to ensure that our results reported in table 2 are not biased
due to endogeneity problem, we estimated equation 2 pursuing a 2SLS esti-
mator, with the lagged value of education as an instrument variable. We further
executed several specification tests to establish whether the instrument pursued
was indeed relevant. A test of Cragg Donald minimum eigenvalue statistic, de-
veloped by Cragg and Donald (1993), was implemented to check the weakness of
the lagged value of education. The test value was compared to the critical values
provided by Stock and Yogo (2005). The results of the Cragg-Donald F-test re-
ported at the bottom of table 3 are fairly higher comparative to the Stock-Yogo
test critical values. We therefore reject the concern of weak instrument. We also
performed an endogeneity test to check whether to use the 2SLS estimator or
whether the results of the fixed effects model would be sufficient. The results
show that the 2SLS estimator was in fact the technique we needed to pursue.
As before, we conducted our analysis first for the full sample (South Africa) and
then separately for the urban and rural areas. Column 2 of table 3 mitigates
against possible endogeneity bias.

There are some noticeable differences between the estimates from the fixed
effects specification and those derived from the 2SLS estimator. The differences
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are in the levels of magnitude and significance of the explanatory variables on
earnings. This is to be expected, given the fact that the number of years of edu-
cation is endogenously related to earnings. Therefore, the results of the 2SLS
model are likely to be less prone to misspecification than the fixed effects model
(Belzil, 2007; Keane, 2010). For example, the estimated results of the 2SLS esti-
mator presented in table 3 (column 2) indicate that an additional year of edu-
cation increases an individual’s earnings by 37.8 %. In both the urban and the
rural samples, education enters with a positive coefficient and statistical signifi-
cance at 1 %. The conclusion advanced earlier also applies in this part.

However, despite the coefficient of years of education being positive across
all samples, column 5 shows that the education impact on individual earnings
is higher in absolute value in urban areas. Thus, the rate of returns to education
in the urban subsample is 44.4 %, which is relatively higher than the rate of 33 %

Table 3. Two stage least square estimates of earnings functions, 2008-2017

Full sample Urban sample Rural sample
Parameter Coeft. Std Errors Coeft. Std Errors Coeft. Std Errors

Years of education | 0.3785*** | (0.0054) | 0.4447***| (0.0094) | 0.3304***| (0.0075)
Age 0.0002** | (0.0001) | 0.0003**| (0.0000) | 0.0001***| (0.0000)
Age squared -0.0072 (0.0012) |-0.0161***| (0.0022) | 0.0013 (0.0016)
Married 0.2448***| (0.0104) | 0.3096***| (0.0169) | 0.1698***| (0.0153)
Household size 0.0836***| (0.0012) | 0.0939***| (0.0024) | 0.0769***| (0.0015)
Health status -0.0229 (0.0069) [-0.0292** | (0.0111) |-0.0209 (0.0098)
Urban 0.0456** | (0.0174)
Farms -0.7287 (0.0876)
Eastern Cape 0.1862** | (0.0216) | 0.0723 (0.0543) | 0.4147**| (0.0325)
Northern Cape -0.1453*%*| (0.0197) [-0.2273**| (0.0569) [-0.1543***| (0.0233)
Free State 0.0642** | (0.0233) [-0.0577 (0.0563) | 0.1809***| (0.0365)
KwaZulu-Natal -0.0907 (0.0248) [-0.2440 (0.0563) | 0.1804***| (0.0541)
North West -0.0754***| (0.0169) [-0.1863** | (0.0572) |-0.0197 (0.0184)
Gauteng ~0.0155 (0.0228) |-0.1736 (0.0614) | 0.0302 | (0.0269)
Mpumalanga 0.0750***| (0.0208) [-0.0079 (0.0538) | 0.2527***| (0.0272)
Limpopo 0.0541* | (0.0221) | 0.0106 (0.0584) | 0.0613* | (0.0271)
Cragg-Donald
Wald F stat 958.339 476.319 466.329
Number of obs 61.500 24.620 29.188

Source: author’s calculation based on NIDS 2008-2017.

Notes: ***significant at 1 %; **significant at 5 %; *significant at 10 %.
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observed for the rural subsample, disputing the results of the fixed effect
model. These results are to be expected, given the fact that South Africa is still
battling the impact of the institutionalised policies of apartheid. In their recent
work, Biyase and Zwane (2018: 126) observed that majority of South African
rural schools (or traditional areas) areas, “struggle with serious challenges, in-
cluding the lack of classrooms, lack of qualified teachers, poor access to basic
services such as water and electricity, no landline telephones and hence no inter-
net, very few public or school libraries and so on”. As a result, a large number of
rural populace continue to be under-educated as these localities suffer access to a
well-established academic infrastructure. Emerging strands of South African lit-
erature (Gardiner, 2008; Biyase & Zwane, 2018) argues that such problems are
embedded in the socio-economic indicators (i.e. poverty and unemployment),
and they also have a firm impact on the quality of education that is available to
pupils. These results reinforce those of Wodon (1999) for Bangladesh and Wang
and Wu (2018) for the rural and urban China.

As regards the impact of some explanatory variables on earnings, the 2SLS
results seem to be comparable to the findings from the fixed effects model.
Specifically, coeflicients for household size and whether the head of household
is married are an important factor influencing earnings — enters positively and
significantly in both samples. The results of the 2SLS indicate that, while age
squared has the predicted sign in both samples, the effect is statistically insig-
nificant in the the full and rural samples respective, a finding that was not ob-
served in the fixed effects model. Another puzzling result that has turned in-
significant in the full and rural samples is the health status of the household,
suggesting that health status does not matter in these samples. There was im-
provement in the level of significance for some provincial dummies.

Conclusions. In the literature on the relationship between earnings and
education, the dominant conjecture is that education improves employees’ skills,
thus increasing their productivity and, in turn, their earnings (Mincer, 1974).
The aim of this paper was to contribute to the existing literature and adding
important value to this field by estimating returns to education in South Africa
employing panel data models and a representative NIDS data set (for the period
2008-2017). The returns to education were estimated separately for the full sam-
ple and sub-samples based on the rural and urban areas.

The results of the 2SLS estimator, which mitigate against possible endoge-
neity bias, presented in table 3 (column 2) showed that an additional year of edu-
cation increases an individual’s earnings by 37.8 %. Interestingly, the coefficient of
education was found to be positive and statistically significant in both samples
(urban and rural), reinforcing the results of the full sample. However, despite the
coefficient of years of education being positive across all samples, column 5
showed that the education impact on individual earnings, is higher in absolute
values in urban areas. Thus, the 44.4 % rate of returns to education in the urban
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subsample was significantly higher than the rate of 33 % observed for the rural
subsample. The coefficients of age and age squared were positive and negative
respectively, supporting our expectations.

Returns to education is an effective gauge for scholars and policy makers to
understand the changing role of education. So, understanding the returns to edu-
cation between urban and rural areas provides policy makers with some ideas on
where they should focus in terms of education policy. Given that the returns to
education are higher in urban areas than in rural areas, the state should to cre-
ate more opportunities for individuals residing in rural areas to access better
quality education. A quote from Nelson Mandela Foundation, (2005:139) cited in
Gardiner (2008) clearly sums up the policy implications derived from our results.
“A powerful rationale for rural education and a robust political constituency to
argue for it are now required. Such a rationale can be provided: it is one that sees
education as being able to play a role in rural development alongside and inte-
grated with other social policies aimed at addressing inequality and poverty”.
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BITIVB OCBITU HA 3APOBITKI Y MICTAX I CUIbCbKIMX PAMMOHAX
MIBAEHHOT A®PUKMN: [TOJAJBINE OHOBJIEHHA

3abesmeveHHs Hallil OCBITOI0 € BAXK/IMBMM 3aBIAHHAM YPSOBOI COLIaIbHOI MOMITHUKH, sKa
3akpimnena y pospini 29 binns npo npasa y Koncruryuii IliBgenno- Adprkancbkoi Pec-
yOmiky, fie MpsMO 3a3HaueHo, 110 KOKeH Ma€e IIpaBo Ha 6a30BY OCBITY, a TAKOXK Ha 6a30By
OCBITY i1l JOPOCIMX. 3 MOMEHTY BCTAaHOBJIEHHSA NEMOKPATMYHOTO IpaB/IiHHA B 1994 pori
ypan ITAP poknas sHAYHMX 3yCHIIb [/ 3MEHIIEHH HePiBHOCTE B OCBITi, 110 icHyBam 3a
JaciB amapreiny. Ypsan IIAP posrnajae ocBiTy K roToBHMIT iHCTPYMEHT YCyHEHHs HeCIIpa-
BE[/IMBOCTI, CTBOPEHOI iHCTUTYLIOHA/MI30BaHOK0 IOMITUKOW amapTeiny, sika chopmysaa
AVMCKpUMiHALIHY Ta GpparMeHTapHy CUCTeMY OCBiTH B KpaiHi. CucTeMa anapTeify sMycu-
na adpUKaHCbKe HACENIEHH: MePeCeUTIICA B CIIbCbKI pajioHN, [ie MIPAKTUYHO HEMOXIUBO
3mo6yTn AKicHy ocsity. IlomepenHi AOCTimKeHHA B3a€MO3B’A3Ky MK OCBITOI Ta 3apo-
6iTKOM He OLIHIOBA/IM IOTO OKPEMO Y MIChKiil Ta cimbehKiit MicrieBocTi. Ile Baxknuso, oc-
KiZbKY Iji 0671acTi MaloTh ICTOTHO BifMiHHI CTPYKTYpHI XapakTepyucTuKu. IMOBipHO, 110 i
BIUIMB OCBITHM Y MiCTax i CinbChKiit MiciieBoCTi Oy/e pisHMM. 3 1M OB’ 13aHMII TO¥ (aKT, 1150
CTAQTUCTUYHI BYCHOBKM 6araTboX MOMNEPeHiX HOCIi/PKeHb I'PYHTYBAINCA Ha JAHUX IIOIle-
peYHOro 1epepisy, peanisyouy CTaHZAPTHY 3BMYaliHy MOJie/Ib HAallMEHIIUX KBaJIpaTiB i He
KOHTPOJIIOI0YM 3MillleHHS eHIOreHHOCTi. MeTolo 1i€l CTaTTi € meperAp piBHA 3apobiTKy Ta
ocsitn Ha puHKY npani y ITAP 3 ypaxyBaHHAM yCiX I'ATM XBU/Ib HEIIOJABHO IOCTYITHOTO
HabOpy AaHUX PO HAI[iOHA/IBHY JUHAMIKY JOXO/iB, BUSHAUEHY 3a IBOPIYHMMN IIepiofgamMm
npotsaroMm 2008—2017 pokis. Ha mifcTaBi oAy HasABHOL JiTepaTypu y Liil CTATTi Ipo-
aHasi30BaHO CYKyNHi nmokasuuku [TAP i mokasHMKM MICT Ta CilIbCbKOI MiCI[eBOCTi OKpeMo.
3acToCOBaHO OILiHIOBaHH:A (PiKCOBaHMX eeKTiB Ta JBOCTYIEHEBUII METON OLIHIOBAaHHS 3a
MPUHLMIIOM HaliMeHInX KBajpariB. OuiHoBaHHs (ikcoBaHUX eeKTiB BUKOPUCTAHO IS
3I7Ia/KYBaHHA MOXKIMBOI HEOJHOPIZHOCTI IONepeYHOro nepepisy. JJBocTyneHese oli-
HIOBaHHA 3a IPUHLMIIOM HalIMEHIIMX KBaJpaTiB — /Il BUABIEHHA MOXIMBUX 3MillleHb
eHIOTeHHOCTI Yepe3 3BOPOTHY MPUIMHY MDK 3apo6iTKOM Ta ocBiTow. JJocmianBum eHpo-
TeHHICTb MU 3’ICyBay, IO IOATKOBUIT PiK HABYAHHA 361/1bIINB 3ap0o6iTOK 0coby Ha 37,8 %
y noBHiit Bubipii. I]ikaBo, 1mo koedilieHT OCBiTVM BUABUBCA MO3UTUBHMM 1 CTaTUCTUYHO
3HAYYIUM B 000X BuOipkax (MicbKiil Ta CilbCbKiil), MiICHTIOIOYM pe3y/IbTaTU IIOBHOI BU-
6ipku. OnHaK, He3BOKAI0UM Ha Te, 1[0 Koe(illieHT POKiB OCBITM MO3UTUBHO OB’ sI3aHMIT i3
3apo0iTKOM y Bcix Bubipkax, Hallli pe3y/IbTaTyi II0Ka3a/y, 10 BIUIMB OCBIiTU Ha iHMBigyab-
HUIT 3apo6iTOK 6YB OinbIMM 3a aOCOMIOTHI 3HAYEHHS y MIChbKMX palioHax. TakuMm 4mMHOM,
44,4 % npubyTKy 10 OCBiTH y MiCTax 6y/IM 3HaUHO BUIIMMM 32 33 %, BUSHAUeHi /1A CLTbChKOL
micneBocri. L1i pesynbpraTy € o4ikyBaHUMM, BpaXoBy04M TOJ akT, 1o IIAP Bce mie 6opeTnb-
cs1 3 BIUIMBOM iHCTUTYIiOHaMi30BaHOI NOMiTHKK anmapreify. Kpim Toro, Mu s’HcyBanM, 110
PO3Mip JOMOrOCIOAAPCTB, BiK FOMIOBY JOMOTOCIIOAAPCTBA Ta 4 OYB TO/I0Ba JOMOTOCIOAAP-
CTBa OfIPYKEHMNII € BOX/INBUMIU PaKTOPaMI, L0 BIVIMBAIOTH HA IIPUOYTOK y 060X TepUTOPi-
ampHMX Brbipkax. OTpuMaHi eMIipyUyHi pe3y/nbTaTi BKa3yTh, 0 VP MOBKHEH Oijblie
iHBecTyBaT! B aKafeMidHy iHPpacTPyKTypy, 0COOMUBO B CINMbChbKIil MiCIeBOCTI, fie XMBYTb
6111, 1106 TOKPANUTH PiBEHb OCBITH B IIUX paliOHaX.

Kntouogi cnosa: eHOreHHICTb, IOBEPHEHHS IO OCBIiTH, MicbKa BubipKa, cibcbka BuOipKa,
ITiBgenHo-A¢dpukancoka Pecriy6rmika.
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