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period of 1985 through to 1992 resulted in poor and declining gross national product per

capita.

WBR* (2014) reported that even though economic growth and rising social welfare payments
have made a dent into poverty levels, A 30% increase in per capita GDP since the late 1990s
and a sharp expansion of the social grant coverage enabled a significant decline in the
poverty rate - from 50.8% of the population living below R422 a month. These significant
changes carried on into a constant 2009 Rands and again in 2000 to 34.5% in 2010
furthermore, during 2000s the GNI per capita starting to increase.

McCarthy (2005) noted that, the GNI indev ctarted tn incregse from 1960 until the early

1990s; this sector developed on the basis t added value to the mineral
resources of the country and through impor ch in time became an intensive
effort to establish industries that were strate of a beleaguered economy. An

outstanding feature of South Africa’s produuuuv us growing capital intensity over
time. According to World Bank Data (2012), this is r led jn igcreasing capital/labour and
: U TE L e

average capital/output ratios. The conco%tﬁgikﬁg;dm@@y PRafprpnance has been poor.

Until the mid-1990s the productivity of capital declined sharply, and the growth in labour
productivity, in spite of the growth in real capital per worker, was meagre, and hence total
factor productivity also performed weakly, often falling. Productivity performance turned
around in the mid-1990s. The capital/output ratio started to decline, and labour, capital and

total factor productivity showed some improvement, but at the cost of employment, with

-capital/labour ratios still increasing in a labour abundant economy. - -

The statistical outline of human development presented in figure 2.1, 2.2 and 2.3 above
shows significant changes and progress in investment to human development, 14years before
1994 and 17 years thereafter. These indicators confirm the developmental trajectory of South

African economy pre and post 1994.

* World Bank Reports-April 2014
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Investing on education provides only a very broad measure of investment in human capital.
Increasing educational investment is believed to be a factor determining growth in GDP per

capita or is this observed increase in education a result of continuing economic growth.

2.9 Overview of South Africa Human Development Index:
Comparison with Gross Domestic Product

Figure 2.7: Comparison for HDI of and GDP (1980-2011)
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Figure 2.7 above illustrate the trends_in the human development index and. comparison is = . ..
made with gross domestic product in South Africa from 1980 to 2011.

The diagram above depicts the collective comparison of HDI and GDP in percentage, HDI
performed well considering the first four years from 1980 up 1983; it continued to rise

though it was stable at 58.1% for two years 1984 and 1985. On the other side the GDP rate

was increasing 1980 as it is shown in the figure below for period of five years South Africa
experienced increased in the GDP percentage rate of 3.9%. International interferences to the
economic performance of South Africa cannot be denied and it is plausible to draw inferences

such as global economic crises in the 1980s. As a result, the South African currency lost

value, the gold price dropped and inflation rates were high. Apart from the internationally
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3.2.1.2.1 The AK Theory

One of the first versions of endogenous growth theories was AK theory, which is the one that
does not draw a distinction between capital accumulation and technological progress. This
theory does not draw definite line between the two schools of thoughts form neoclassical and
endogenous growth theorists that it assumes constant exogenous savings and fixed level of
technology. On the same vein the AK theory joins physical and human capital. Whelan
(2005), suggested the stickiest assumption of AK model as that production does not include
diminishing retufns to capital, which means that with this strong assumption the model can

lead to endogenous growth.

The above mentioned supports the assu sin and Thirlwall (2000) that
intellectual capital originates from inducers ical and human capital. The AK
growth theory shows increasing marginal pro Tl and this is done by firms when
they accumulate more and more c:[glfﬁ ?é‘i‘%i"fﬁaﬁf ‘F@ﬁ lfﬁ I!;%the intellectual capital
that creates technological progress. The¢ Agig. theouy: is. deslégescérom neoclassical model by
that the returns on capital assumption replace the diminishing returns to capital as asserted in
the neoclassical. But the AK model fails capture the entire context of human capital
development which this study is referred to, and that is because its premise is that, even the

intellectual capital that increases economic growth is based on the occurrence of innovations.

Appleton and Teal (1998) define endogenous growth as the long run economic growth at a

rate determined by forces that are internal to the economic growth, This theoretical line of

'th'ink'ing was stimulated and taken further by researchers and economists such Lucas and

Romer of which great extent of their ideologies are employed in this study.

.1.2.1  Lucas Model: A Human Capital Approach

Lucas (1988) in his study attributed the economic growth to human capital, that,
accumulation human capital raises the productivity of both labor and physical capital. This
assertion gives the main feature of the Lucas growth model which is human capital approach
to endogenous growth. The basic idea of this model is that, people divide their time between

work and education or training. A trade-off then occurs since when taking training or any
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time, through experience and thus, that knotted to productivity and other developmental
injections, as explained above, brings about growth.

This model upholds to the endogenous growth theory that the path of economic growth is
dictated by the level of technological change, which level is determined mostly by the
efficiency of human capital.

Howitt (2005) contrasted the neoclassical growth model by stating that, variables such human
capital and human health variables have a significant function in the development of
economic growth, this proposition follows the idea that for people to continue to produce
same quality of products knowledge growth is necessary that could sustain per capita output.

This supported the Romer perspective of human capital development.

3.3 Empirical Literature Review

Asghar et al (2012), conducted a study employcSUietric techniques for data period that
covers 36 years (1974 —2009) sucmli/@)rgptt}rcgq‘[qsm apfiNgePerron test are utilized
to check the stochastic properties of the-vx#ialfled. Whe-Portplsin #¢lationship among variables
is confirmed through Johansen and Juselius co-integration test. But for causality purpose both
VECM based causality and Toda-Yamamoto causality tests are employed. Stability of the
model is confirmed through Cumulative sum techniques (CUSUM) and Cumulative sum
techniques Squared (CUSUMSQ). The results entailed that health plays significant role in the
formation of human resources; people need to be healthy or protected from sickness. It means
health and education both are primary ingredients of human capital formation. However, the
- government of Pakistan has failed to reap the maximum benefits from human capital due to
less emphasis and less budget allocation to social and as result, the government spending on
health and education has remained low. The conclusion supported findings that there is a

positive impact of human capital to economic growth.

Adebiyi (2006) used Nigerian context to conduct an empirical investigation of public
education expenditure and defence spending. Making use of annual time series data from
1970 to 2003 and appropriate statistical tools are employed to explore the relationship

between these variables.
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which is encountered when regression per capita income growth on accumulated factors of
production. The results concluded; most importantly human capital stocks are positively
correlated with physical capital accumulation and significant at 5% level for all
specifications. The results implied that the role for human capital as agent in attracting

physical capital is justified.

Johnson (2011) used Nigerian context to investigate the relationship between economic
growth development and human capital development for the period from 1985 to 2009. The
study adopts conceptual framework that employs the theoretical and ordinary least square
OLS to analyze the relationship using the GDP as proxy for Economic growth; total

government expenditure on education and health and +ha eprolment pattern of tertiary,

secondary and primary schools as proxy fo: 'o statistically and scientifically
prove that human capital development h: npact on economic growth, a
statistical analysis was embarked upon w regression model was used to

evaluate the relationship between human Cup1v1cut and economic growth for the
periods specified above and ﬁnaanut outcom%s ShOfNFd th%t lEi%l:ession performed on the
model revealed that all the variables q@ig&gp};pé;; or PYcevariagons in the gross domestic
product (GDP) of Nigeria. The conclusion confirmed that there is strong positive relationship

between human capital development and economic growth.

Van Zyl and BongaBonga, (2009) carried out an econometric analysis on human capital
development and economic growth in South African economy. The estimation was conducted

with the aid of time series data from 1979 through 2006. The dataset used to carry out this

— empirical investigation-is 1979:1 to 2006:4-and the-variables used in the study -include GDP, - - -

Human capital which is made up of education and training, Government spending (education
and training), capital stock and employment. Using the granger causality, CES (constant
elasticity of substitution) production model, and auto-regressive distributed lag modelling
approach for co-integration the authors estimate and assess the relationship between human
capital increase through government spending and economic growth in South Africa. The
null-hypothesis of the study is that increase in human capital in the form of increase in
education and training should improve the efficiency of human resource based in the
economy and ultimately result in higher levels of economic growth. The results reached in
the study indicate that increase in human capital in South Africa does not translate into high

technological change and ultimately higher economic growth rates and the null hypothesis
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increases stock of human capital and increase growth by lpercent each year. Overall
conclusion of the study acknowledges that, vocational training, education and regular training

all yield accumulative returns measured by economic performance (GDP).

Hanushek (2013) conducted a cross-country study to examine the relationship between
economic growth and education in developing countries using the role of human capital.
Using the cross-sectional data through cross-sectional regression to detect the actual
relationship was used, the study concentrated on how school resources and other factors
influence student’s outcomes. The study acknowledges that measuring the human capital is
not limited to the proxies that are often mentioned such education, health and income but a
lot of other factors. Conclusion reached ha< it that the imnact of alternative measures of
human capital can be seen in the long run ) that, the estimated impacts of

cognitive skills on growth are very large.

Haldar and Mallik (2008). This study exauu' series behavior of investment in
physical capital, human capital 6omf)risin% %guca%(ﬁ an]d~ ﬁalth) and output in a co-
integration framework, taking growth B jgﬂpélpi LP5s: eq%?}géent rate and a dummy for
structural adjustment programme (openness which has been initiated in 1991) as exogenous

variables in India from 1960 to 2006.

The study made an effort to establish a relationship among physical capital investment,
investment in education and health on per capita GNP growth using annual data for India.
They found that investment in education and health are very important and has a significant
~ positive long run effect on per.capita GNP-growth. They have also found that the year eight
enrolment has positive and significant effect on GNP growth after three years. India has
opened its economy in 1991 and the growth has significantly increased after that period. The

results were further explained by the Generalised Impulse Response Analysis.

One can conjecture a number of factors. Good health and nutrition enhance workers’
productivity. Healthier people who live longer have stronger incentives to invest in
developing their skills, which increases workforce productivity by reducing incapacity,
debility, and number of days lost to sick leave. These findings are supported by Schultz’s

(1997) study where he mentioned about scholastic performance. Zon and Muysken (2005)

argued that economic growth is driven by knowledge accumulation in the traditional Lucas
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4.2.4.1 The Steps of the Johansen Approach
Stepl: Testing the order of integration of the variables, this first step is set to test the

order of integration of the variables under examination.

Step2: This step involves setting the appropriate lag length of the model. Also in step2
there’s estimation of the model and the determination of the rank of I1.

Step 3: With regards to the deterministic components in the multivariate system the
choice of the appropriate model is made. An analysis of the normalised co-integrating
vector(s) and speed of adjustment coefficients is made.

Step 4: includes the determination of the number of co-integrating vectors. Causality
test on the error correction model to identify a structural model and determine whether

1.° 1. . 1

the estimated model is reasonable is don¢ *

Furthermore on the Engle and Grange s that it relies on two-step
estimator. The first step involves gene nd the second step involves
testing the stationarity of the residuals. Mea're, any error that might occur in
the first step will be carried on %ﬁeﬁ%s@fipb

In light of the above, it is prudent flaay Johemsen Sooetgration be considered for the
cointegration testing. Therefore, Johansen approach is based on two statistics, maximal
eigenvalue of the stochastic matrix and trace of the stochastic matrix, shown in the

following equations (4.5) and (4.6) respectively;

Atrace(rr+1) = —TU(L = Apyq Deveeeiiiiiec it (4.6)

Here T is the sample size and /; is the i:th largest

The Johansen cointegration approach requires the estimation of the approach lag length
which is used in the estimation and cointegration testing. After the determining the long
relationship between economic growth and human capital development, the short run
dynamics of the relationship are examined too. If cointegration among variables in

detected, then a vector error-correction model (VECM) can be used.
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5.7.2 Heteroskedasticity test
Table 5.9, below present the test results of the white Heteroskedasticity and the

probability value of 0.3924 is high and this implies that the model does not suffer from

heteroskedasticity problem

Table 5.12: Heteroskedasticity test

Joint test:

Chi-sq df Prob.
554.3990 546 0.3924
554.3990 546 0.3924

5.7.3 Normality test
Given by table 5.14 the normality test, 1 625 and p-value of 0.4753 is

the results that we fail to reject the null 'Which signals an indication of

normality. Skewness and JB O@Wé@ﬂi&w@b\fcpﬁgfgalues 0f 0.8880 and

0.7674 respectively are insignificantfamgdhreatore Bedelldénegect the null.

Table 5.13: Residual normality test

Null Hypothesis: residuals are multivariate normal
Chi-sq P-Value
Skewness 0019846 _|oss0 |
Kurtosis 0.509625 ‘ 0.4753
Jarque-Bera 0.529471 0.7674

Therefore the diagnostic test results reveal that the model is well specified and results are
reliable.

74



5.8 Conclusions
This chapter carried out an empirical analysis of the relationship between human capital

development and economic growth. For stationarity, informal tests through graphical
analysis and the formal tests therefore ADF and PP tests were conducted. From both the
informal and formal tests the results revealed that all variables are stationary either at
level or at first differencing. The robustness of the results was done through Ng-Perron
test, having reached stationarity, the study conducted a cointegration test using the

Johansen’s cointegration

These findings indicate that HDI is subject to responsive movements as a result of

changes in its proxies and fundamentals. Evidence of cointegration allowed the

estimation of VECMs through the E-+ ’ ith 2 specified cointegration
equations, which simultaneously providk stimates for both the long and
short run relationships. The short run d stent with literature showing
the HDI, GXH, GXED and OP have pc 3DP whilst I have a negative

impact. Followed by diagnostic checks anGjjjJ#€er causality analysis, proven by
the diagnostic check, the mode] mWﬁWrﬁ@ﬁﬂﬂ@ble. Entailed in the
causality test is that there is no clear dcag€dlg edistBettéefi@e control variable and the
GDP and this is against expectation from other sections in the chapter that most of this
control variable are positively related to the economic growth. Bidirectional

relationship between Investment and economic growth showed up.

The next chapter provides the summary of the empirical results, implications and policy

recommendations.
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CHAPTER 6:

SUMMARY, CONCLUSION AND RECOMMENDATIONS

6.1 Introduction

This chapter is divided into three major sections, the first sections provides summary and
conclusion of the study, the second sections looks at the policy implications and

recommendations and third and final section focusses on limitations of the study and areas

for further research based on the findings that are presented in the previous chapter.

6.2 Summary and Conclusions
The main objective of the study was to en the impact of human capital

development on economic growth using annuaSE®PPeriod 1980 to 2010 in the case of
South Africa. The study hypothes{zeth ing ﬁs@{yamlqmgntn riati@ship with economic
growth in South Africa. An overview- o/ Betly GIPCand 199F was analyzed. The study
further looked at trends of education and health which also encompass HDI.

The study reviewed both theoretical and empirical studies. The endogenous growth model
was found to be the relevant theory in explaining the long run impact of the human capital
development on growth. The empirical review showed a strong link between human

capital development and economic growth in the long run. This implies that human capital

__ development is_pivotal for economic growth. Furthermore, the Trade openness_had _ _

unidirectional relationship with the gross domestic product; this causal relationship runs

from economic growth trade openness.

The study found that majority of variables are stationary at first difference. The
cointegration test was used to examine the long-run relationship between the variables of
interest. The results revealed that there is a long-run relationship between the variables of
interest. The vector error correction model (VECM) was estimated to test for the short-run
dynamics. All the coefficients were significant at 1% level of significance, and the
estimation results of the long run parameters appeared to be consistent with other result in

the study and with the expected prior. The diagnostic checks, had positive feedback in
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7.2. Appendices

Data used for regression

Year GDP Investments Trade Openness GXED | GXH HDI
1980 2205 0 17.84580499 0 0 57
1981 2494 0 17.10585405 0 0 57.4
1982 2766 0 15.89732466 0 0 57.6
1983 3094 0 13.94537815 17.7 | 9.8 57.7
1984 3545 0 15.32609309 171 | 9.9 58.1
1985 4002 -19.25 17.21189405 174 |98 58.1
1986 4584 -426 17.05759162 181 |93 58.9
1987 5245 -402.75 16.85243089 183 | 9.6 59.8
1988 6164 -180.25 17.58387411 18.3 |9.8 60.7
1989 7247 193.25 1€ 176 |9 61.4
1990 8172 209.25 1t 17.7 | 8.9 62.1
1991 9167 435 1¢ 19.1 | 9.3 63.1
1992 10066 1306.75 14 203 |9.8 63.3
1993 11286 606.75 1t 20.8 | 9.4 63.6
1994 12504 2574.5 1€.. 183 | 8.9 64.9
1995 13920 2662.75 17.6” 204 | 9.1 65
1996 15368 449575 1 19.27PpP5263t . ... . [RAP. |95 64.6
1997 16699 12890.75 £ 19.72435475 " [22° |99 64.1
1998 17703 12613 12403739479 7 1213 | 103 63.4
1999 19001 20970.75 20.58739014 20.6 |10.1 62.7
2000 21104 2948.25 23.06520091 203 |97 62.2
2001 22895 -6000 25.04057655 204 | 103 61.5
2002 25763 1336 28.1875558 201 |95 61.1
2003 27483 1887 24.73601863 196 |95 60.7
2004 30066 11565.5 25.01593162 195 |[9.4 60.5
2005 32855 9047 26.41083549 183 |93 60.4
2006 36416 36125.25 .| 30.31420255 184 |97 60.6
2007 40966 24371.25 32.32949275 181 |9.9 60.9
12008 | 45254 | -17885 | 37.30898926 18.1 10.3 61.3
2009 47676 26808.5 28.01199765 18.3 10.4 61.6
2010 52087 26969 28.04375372 19.6 | 115 62.1
2011 56504 11469.5 30.55891618 201 | 11.8 62.5
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