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ABSTRACT 

Human development index as the measure of human capital development has always 

attracted interest of economists, researchers and policy makers. Government across the globe, 

South Africa in particular is also trying to improve the human capital by pumping more 

investments on, such as education and health. But the issue whether improved level human 

capital result in economic growth is still divisive. 

This study uses HDI (human development index) as the proxy for human capital and GDP 

(Gross Domestic Product) as proxy for economic growth for the period 1980-2011. The 

Johansen cointegration test was employed to analyse the long run relationship between HDI 

and.its determinants as specified in the model. 

The empirical results of the study conclu c€d-that-educat· n has an important role in HDI; 

health and income has positive indirect inr.u1at~~~si,~.v~"" ..... -h...,J·u. ..... J.ic growth. All the HDI variables 

( education, health and income) have imp G growth in the long run, thus the 

composition of HDI and its effects has 

Africa. 

the economic growth of South 
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INTRODUCTION AND BACKGROUND OF THE STUDY 

1.1 Background 
The interest over the past few decades on relationship between human capital development 

and economic growth has attracted great attention in both theory and applied research. Thus 

far, the process underlying human capital development and economic growth is inadequately 

and poorly understood. "The major source of per capital output in any country; whether 

developing or developed, with a market economy or centrally planned is an increase in 

productivity". Per capita output growth is ho~.ven~eJt\ ""1V ., .UA,.. ..... ortant component of economic 

welfare, Costanza et al (2009) revealed t . s are the most important and 

promising source of growth in productivity 

managed to detect the bidirectional causality 

rowth". Previous literature has 

ariables; economic growth and 

human capital. However, the literature inadequate aressed the impact of expenditure of 
both education and health on econoYiP~~§ity of Fort Hare 

Together in Excellence 

The main purpose of this study is to investigate the impact that human capital has on 

economic growth. Human capital is defined by Schultz (1972), as set of skills which an 

individual acquires through training and experience, and which increases the value in the 

market. To sustain competitiveness in the country human capital becomes an instrument used 

to increase productivity.Human development becomes the process of gaining and 

. ~~~umulati~g_p.um~ _c_~Pi!~!: f.~r--~~e Rll_JJ)_()ses o(~?}_s stu~y, the human c~p~!a~ -~~vel_?p~~~---- .. __ _ 
will be measured by the human development index (HDI). 

Human development index (HDI) is defined on the human development reports (HDR) as the 

average achievements in a country in three basic dimensions of human development; A long 

and healthy lifestyle (health), access to knowledge ( education) and a decent standard of living 

(income). The HDI measures health through life expectancy Education through mean years of 

schooling and expected years of schooling and Income looks into decent standard of living 

measured through gross national income per capita. 
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The history revolving around human capital development holds that economic growth can be 

achieved for as long as individuals are equipped with knowledge and necessary skills to 

contribute into economic activities. Johnson (2011) confirmed on his findings that, 

technically advanced human capital and a growing knowledge base appear to be part of this 

wellspring of growth in developed and developing countries. 

Taylor (2008), Johnson (2011) and Naude and Krugell 2005) have contributed in the 

literature on human capital development, while physical infrastructure investment may 

ordinary take long time to be completed, the impact of human capital development could be 

longer but the relationship that it has had with economic growth provides significance that is 

relatively greater than that of physical infrastructure investment. Human capital development 

in South Africa, as Taylor (2008) revealed t 

system was characterized by, amongst m n 

resourcing. However, education has bee 

development. However, this study contra 

r , inequality of provision and 

ontributor to human capital 

by incorporating the human 

development index as the measure .,p£hwnan capital de"7dvpmen.t....(Naude and Krugell 2005), u n1vers1ty or t·ort Hare 
stated that, since the inception of the f6'g 9\'emm& t,1334, South Africa has been 
endeavoring in many economic activities such as, infrastructural investment, international 

trade standards and expenditure to developmental programs. But, Du Plessis and Smit (2005) 

pointed out that, spending by general government especially on developmental activities 

declined to an average of 2.2% per annum from 1994 to 2004; this explained a decrease in the 

rate from 2.4% which occurred ten years prior 1994. 

Chandra -(2010) indicated that, human . capital-development is supposed _ to ... bring __ to the 

economic system the externalities and other indirect effects such as high educational 

attainments and achievement of children. Which the attainments, according to Schultz (1972) 

are beneficial to the economic system as they add value to the individuals. In past few 

decades researchers tend to benchmark the human capital development against education, 

Krueger and Lindahl, (2001) on the other hand human capital development can be measured 

by healthy life and decent standard of living (Income) can be included to measure human 

capital development as per the top perspective of John,(2005). In upholding this view, the 

present study takes into account assertion made by Kruger and Lindahl (2001) and John 

(2005) that human capital can be measured by both healthy life and income. Therefore, this 

study combines the above mentioned two views and includes education to justly the use of 
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human development index (HDI) for measuring human capital development. According to 

Human Development Reports (HDR) education, health and income constitutes human 

development index (HDI). 

1.2 Problem Statement 

Research has been done to test the whether investment on education and health yield any 

accumulated returns or not. The question that remains is; are there any chances of reaching 

targeted outcome of economic growth? 

It is problematic that human capital is narro_w ___ l...,_. ........................... -----a...,_, education. Asghar et al (2012) 

believed that health plays a significant role i o an resources. However, an ideal 

human capital development is the one that t e om education and income as 

ingredients of human capital formation. The \l~~~~WJm:mur110blem is of great importance for 

the purpose of practical application and theore • al impo 

With the above in mind, the issu~<tf a, narrow A~fini.ti of h an capital being subject to un1vers1'".,. or ort are 
education has brought about many ~W&r mt~ zM test relationship between 

economic growth and human capital development. As far as human capital is concerned, it 

takes more than educated people to contribute to economic growth. Van Leeuwen (2009), 

human capital proxies variables supposed to reflect the fluctuations of human capital, this 

seeks to take into account all the human capital inducers such education and training, health 

and income. This study efforts to curb the problem of unreliable research outcomes by 

making use Human Development Index as previous defined, that it takes into account 

-education, health andjncome. --- --

Adding to the problem is the contradiction of results with regards to what actually drives the 

economic growth, more especially for a developing economy such as South Africa. Gordhan 

(2012) argues that education takes up the largest share of government spending, on the same 

spirit, total spending on health services has increased strongly over that past three years from 

63 billion 2007 /08 to Rl 13 billion between 2008 and 2009. Considering the fact that there 

, has been an increasing spending on education and health, but does these investment yield any 

economic returns. 
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1.3 Objectives 
The main purpose of this study is to examine the causal relationship between capital and 

economic growth for South Africa over the period 1980-2011. Furthermore; 

• To analyze the trends in human capital development and economic growth in South 

Africa 

• Based on the empirical results, make conclusions and policy recommendations. 

1.4 Hypothesis 
The hypothesis to be tested is arranged as follows: 

Ho: Human capital development does n relationship with economic 

growth in South Africa 

H,: Human capital development does hav • nship with economic growth in 

South Africa. 

University of Fort Hare 
Together in Excellence 
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1.5 Justification of the study 

Too much literature on HDI and EG done for developed countries or cross-country case, 

which allows a big gap in developing and country-specific cases. Econometrica! estimation of 

the relationship between economic growth and human capital development has not been fully 

articulated more specially for the developing countries. However, the importance of the 

relationship between economic growth and human capital development has increasingly 

grown over the past decades. This stands to reason that the subject is essential to policy 

makers and economists to be used as base in influencing economic decisions. The policy 

influence that will emanate from this study will be that which seek to outline whether or not 

government expenditure on variables such as education and health ( as defined above) do have 

significant contribution to economic growth. 

It is necessary to determine the relationshi 

development as many studies conducted on co 

mic growth and human capital 

do not set a definite reason about 

the impact of human capital developtpent 011 economic growth. Regarding the available 

1. h h b . . U.n1vP.r.s1h! of Port Hare h d h 1terature t at as een rev1ewmg tfie ,.;:efa.li@sHip- 15..e.twe@ economic growt an uman 
1 ogetner 1n .hxceuence 

capital development proved to be less reliable, because of the restrictiveness in the definition 

of human capital. This is also because; the most popular method to proxy the human capital 

development over time has been educational index. Effect of human capital development is 

given attention in order to detect its contribution to the economic performance. This study 

will therefore be an addition into the literature of South Africa regarding the economic 

growth and human capital development. And provide a substantial answer to the question; of 

_ wh~therJh~-r~l~t_i9n.~bip b~t_w~yn ~c_q11_qmi~ _ grpMJ1 ~11d_li:L.IPJ.~11 fapJ!~J_deve~9pp.1~11!_ ~~isJs or_ 
not. 
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1.6 Organization of the study 

This study is divided into six ( 6) chapters arranged as follows: following chapter 1 above of 

introduction and background is Chapter 2 which outlines overview of South Africa's Human 

Development Index (HDI) and Economic Growth Chapter 3 provides a review on theoretical 

and empirical literature while Chapter 4 focuses on research methodology, specification of 

the model and data analysis. Chapter 5 presents econometric regression results and 

interpretation. Finally Chapter 6 concludes the study, provides policy recommendations and 

implications of the results. 

University of Fort Hare 
Together in Excellence 
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CHAPTER 2: 

OVERVIEW OF SOUTH AFRICA'S ECONOMIC GROWTH AND 
HUMAN DEVELOPMENT INDEX 

2.1 Introduction 
The purpose of this chapter is to outline the trends of human development index and 

gross domestic product in South Africa over the years 1980 to 2011. The chapter further 

looks at the variables that make up the HDI and their relative influence and contribution 

to the human development index. Com ri outh Africa and the BRICS 

economies ( which comprises of those maj 

Brazil, Russian Federation, India, Chin 

economies; and selected African econo 

overall performance of the South Afri 

e~*01~g-;ec nomies in the world namely 

~~~,_:i..J..,_ica); selected industrialized 

s ussed so as to evaluate the 
d.!!:::::~~~ 

his chapter also provides an 

overview of the South Africa' ~onomic _gr~~h. ~tly,.__._t~hfil2.ter ends with some un1vers1Ly or ~orr ttare 
concluding remarks. Together in Excellence 

2.2 The Origin and Composition of Human Development Index 

The use of the term "Human Capital" in the modem neoclassical economic literature 

dates back to Jacob Mincer's article "Investment in Human Capital and Personal 

Income distribution" in The Journal ofPofiiicaTEcono:myin~J95g; Tlien Sdiuffz (1961) 

also contributed to the development of the subject matter. The best-known application 

of the idea of "human capital" in economics is that of Gray Becker's book entitled 

"Human Capital", published in 1964 that became a standard reference for many years. 

According to these authors, human capital can be developed by investing in education, 

training and health care. Human capital is a means of production, into which additional 

investment yields additional output. Human capital is substitutable, but not transferable 

like land, labor, or fixed capital. Modem growth theory sees human capital as an 

important determinant of economic growth. 
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The notion of human capital arose out of the awareness that neither physical capital nor 

education alone is enough to explain long run growth. Many social indicators such as 

educational enrolments and life expectancy became combined in a common term: 

human capital. Often, human capital is implicitly referred to as formal and informal 

education. Yet, it can also contain factors such as health costs and income. 

The definitions of human capital applied by historians of pre-modem economies 

remained very broad. For example Nakamura (1981), for pre-modem Japan, defines 

human capital broadly as 'labor skills, managerial skills, and entrepreneurial and 

innovative abilities-plus such physical attributes as health and strength'. Van Leeuwen 

(2009) also uses several measures as indicators of human capital of slaves in Peru and 

La Plata in the eighteenth century such as I and skills. As such they see 

human capital on the one hand as abili f an individual and, on the 

other, as the costs of physically raising a cn,·111l111-""'t' '''i'11 

2.3. Education Index, Life 

The HDI proxies below make it possible to track changes in S.A development levels over the 

past 31 years. According to Anand and Sen, (1994). Education index as a proxy is measured 

by mean of years of schooling for adults with estimated age 25years and expected years of 

schooling for children of school entering age. Expected years of schooling are capped at 

18years. The indicators are normalized using a minimum value of zero and maximum values 

are. seUo the_ actual observed .. maximumy aJu.e~of .m_~_ap_y~_~r_s_ 9f__scbQQJjpg _frQmJ h~ -~9:µDJri~_s ___ .... ___ , 

in the time series, 1980-2012, that is 13 years estimated for the South Africa in 2010. 

According to the Human Development Report prepared by United Nations Development 

Programme, life expectancy at birth component of the HDI is calculated using a minimum 

value of 20 years and maximum value of 83.57 years. This is the observed maximum value of 

the indicators from the countries in the time series, 1980-2012. Thus, the longevity 

component for a country where life expectancy birth is 55 years would be 0.551, the life 

expectancy at birth is estimated in South Africa at 50years for 2013. 
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The decent standard of living component is measured by GNI per capita instead of GDP per 

capita The HDI uses the logarithm of income, to reflect the diminishing importance of 

income with increasing GNI, Anand and Sen (1994). The data sources used for these 

following figures (2.1, 2.2 and 2.3 and 2.7) was HDR, 2010. 

Figure 2.1: Education index 
Education Index 

72--------------------------, 

68 

64 

60 I - Education Index I 

56 

52 

University of Fort Har 
1990 

Computation using Eviews 7 
Year 2010 

Figure 2.1 depicts education index between 1980 and 2000, and is trending upwards. From as 

low as 49% in 1980 it increased to 63% in 1994 and kept on increasing until early 2000s and 

increased at very low pace ranging between 67% and 71 % for a long period. According to the 

World Bank report (2012), the Pro-poor orientation of public spending has contributed to 
improvecl -·sociaf cfevelopmeiii--indicators--In"-a raiige-o:(areas-: Jv1bds 1• on primary-education, 

gender, several health indicators and environmental sustainability are likely to be achieved. 

Social grants expenditure and the number of beneficiaries have quadrupled before 1994. 

The World Bank Reports, (2012) records that, in 1980s and through 1990s education was 

redefined in order to play a decisive role in the establishment of the "new future". Education 

was used purposefully and aggressively to direct and build the future. Amongst other 

initiatives implemented, Blumfield (2008), alluded, increase in education access rates, 

1 Millennium Development Goals- to achieve universal primary school 
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distribution of support structures also in formally disadvantaged areas, training of teachers 

and subsequently performance started to improve. 

These initiatives resulted in positive outcomes which saw education index trending upwards 

positively. 

Figure 2.2: Life expectancy 
Life expetancy 

62------------------------~ 

60 

58 

56 

54 University o 
Together in Excellen 

52-+----------------~----------1 

1- Life expetancy I 

1980 1990 Year 2000 2010 

Computation using Eviews 7 

South Africa's Life expectancy had an increasing indicator in the first set of the overall 31 

years. It was until late 1980s and beginning 1990s when life expectancy shockingly started to 

decline, the concerning changed saw 61 years decreasing going down to be 54 years in the late 
__ ,_ . - .. --

1990s. 

ANC-NHPSA (1994) which was later modified by Steyn et al (2006) pointed out that, non-

natural causes of fatalities in South Africa are the three times higher than the WHO 2 

estimated for the world and tuberculosis by far was the most frequently disease with annual 

case load increase by 4% while HIV/ AIDS emerged as a major public health problem with 

2000 reported cases at the end of 1993. 

These factors resulted in a considerable drop in life expectancy during the early 1990s, from 

61.6years in 1992 to 49. 7 in 2006, and are also reflected in the increased infant and child 

2 World Health Organization 
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mortality. Steyn et al (2006) and Kaiser (1996) also outline the significant contribution made 

by dietary and poor nutritional status of the people, poor-economic circumstances as well as 

unhealthy lifestyle. 

According to the report by Stats SA (2014 ), life expectancy at birth stands at 61 years, having 

increased from an estimated 52 years in 2005. The rise in life expectancy can be attributed to 

two important trends: first, the number of AIDS related deaths is estimated to have decreased 

from 363 910 deaths in 2005 (51% of all deaths) to 171 733 deaths in 2014 (31% of all 

deaths). This can be associated with the increased rollout of antiretroviral therapy (ART). 

The decline in IMR points to an improvement in the general health & living standards of the 

population and the life expectancy rate increase hence the index started to decrease slightly. 

The statistics on health further notes the sim lt·hri,,,_,;,.,,,.,. ,, ,'t'it'\'11''.,..Annent whereby there was a rise in 

life expectancy and a decline in the CBR3. 

Figure 2.3: GNI per Capita 
GNpn·v~rsity of Fort Hare 

per ~g~ther in Excellence 
9.6-.-------------------------, 

9.2 
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Computation using Eviews 7 

The gross national income per capita on figure 2.3 shows a decline since 1980 to 2000s, even 

though the declined became better in 1990s. Kaiser (1996) stated that inadequate provision of 

social services and the private sector being unable to generate much needed jobs during the 

3 Crude birth Rate 
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period of 1985 through to 1992 resulted in poor and declining gross national product per 

capita. 

WBR4 (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 index started to increase from 1960 until the early 

1990s; this sector developed on the basis o a . • • • IL t added value to the mineral 

resources of the country and through impo 

effort to establish industries that were strate • of a beleaguered economy. An 

outstanding feature of South Africa's product! activity i its growing capital intensity over 

time. According to World Bank D t (2012), t~is r~ leg.jn,i:gcreasing capital/labour and n1versnx or on 11are 
average capital/output ratios. The conCOfB1gl! ftt' Peerrefffii?ance has been poor. 

Until the mid-l 990s 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 labourabundanteconomy. --. --- --

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 1 7 years thereafter. These indicators confirm the developmental trajectory of South 

African economy pre and post 1994. 

4 World Bank Reports-April 2014 
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2.4 Comparison of HDI with other Industrialized Economies 
In comparison to the performance of other industrialized economies, South Africa's 

performance since the 1980 till 2011 is negatively skewed. Table 1 shows the fluctuation of 

Human Development Index of South Africa and the other selected industrialized economies 

and their performance since 1980 to 2011. The countries were randomly selected by the 

author. 

Table2.1: The HDI of Selected Countries 

iod Austra Canada Japan Austria German United Switzerland Italy 
lia y States 

0-84 86.8 88.8 88.6 86.2 89.5 86.1 

5-89 88.0 91.1 89.9 87.6 90.2 86.9 

0-94 87.3 85.7 82.7 79.0 83.3 76.4 

5-98 90.6 87.9 86.8 .3 82.5 

0-11 92.9 90.8 90.1 88.5 90.5 91.0 90.3 87.4 

Source: Word Bank Data 2012 

South African HDI rate shown on Table 2.1 above indicates that, S.A HDI was already below 

the rate of other industrialized nations in the 1980s. The period 1980 to 1985 saw S.A with 

South 
Africa 

67.0 

69.9 

76.6 

71.7 

70.2 

__ __ 67.0%_and _that already _being_the_Jowes! _rate __ amongsLoJher __ coµI).tri~_s. Jqs_t__ _ijb_oye __ Un,it~d ____ ____ _ 

States Switzerland was at 89.5 % and 89.0% for USA. The HDI fluctuation in the following 

period supported Blumfield (2008) and Steyn et al (2006) that investments on education and 

on health had an influence on the rate of HDI. For that reason; 1985 to 1989 saw Canada in 

the top of the list followed by USA and then Switzerland at the third place with 91.1 %, 

90.4% and 90.2%. On the other hand S.A trailed at 69.9% but that rate marked a 2.9% 

improvement compared to the previous period. 

Whilst Becker (1964) discusses the formation of human capital through the working 

experience at specific firms or working places. Both workers and firms have thereby 

incentives to maintain long run relationships, when investments in education and job 
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formation take place. For that reason and more, the period 1990 and 1994, South Africa's 

HDI was, at its highest rate, 76.6% which is relatively low as compared to other countries 

(selected). Australia had the highest rate of HDI during this period with a leading rate of 

87.3% followed by Canada of 85.7%. Compared to the nine countries Italy had the lowest 

HDI of 76.4% which is relatively below that of South Africa and South Africa was ranked 8th 

of the nine countries during that period. 

Australia and United State are countries that continued to perform better in the 1995 - 1998 

period and that caused the two countries to remain the best on the rankings respectively. 

Fedderke and Simkins (2001) "if a country is behind in the accumulation of human capital it 

is likely to remain forever behind. Countries ahead in the growth race will steadily out-

accelerate any lagging country", as outline i 

and there is strong likelihood it will be co 

better performance as it was surpassed by It 

compared to the other nine countries; this 

.. South Africa is lagging behind 

hind. South Africa showed no 

in South Africa not doing well 

uth Africa dropping down the 

rankings. Rankings in the period 2000-~005 to 701 s owed a ,teat improvement in number 
. . Un1v.Prs1+u of Fo~ are of countries. Germany, Sw1tzerlana ahli -.raPil~J are ..c;oun 1es a improved greatly and 

Tbgemer m l!;xce ence 
surpassed Unites State of America. Canada ranked 2rd whilst Australia retained the 1st 

ranking with its 92.9% on the other hand, South Africa remained at rank 9 with a low rate as 

compared to the previous period of 70 .2%. 

2.5 Comparison with the other African economies 
The countries used below were randomly selected for the purposes of comparison with South 

Africa. And out of approximately all African Countries, South Africa's performance was 
rahKed the-highesL -- -----
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Table2.2: HDI of selected Africa Countries. 

Development Category Country African Rank World Rank HDI 

Libya 1 53 75.5% 

High Development Mauritius 2 72 70.1% 

Tunisia 3 81 68.3% 

Algeria 4 81 67.7% 

Medium Development South Africa 9 110 59.7% 

Source: human development report, 2012 

In the African region as seen on Table 2.2 above, South Africa' s Human Development Index 

is considered to be performing better than i rankings. A report on human 

development by United Nations Developme shows that in Africa, only 8 

countries have the highest rate of HDI tha • eluding first placed Libya with 

75.5% HDI, Mauritius 70.1 %, Tunisia 68.3° o\_~ ~~~~J~t' ¢ ria 67.7% all forming part of the 

high developing category. Accordin -v--~,.__ .... ...,rts, South Africa is grouped with 

countries such as Egypt 62.0%; B&JBN:anaffil~1~Ll@]Jt~~1 6f'f)'~,.,,:~to (al~ are all grouped under 

the second best category of medium l[M$lllg cillilftlle~l.JG~s of human development. 

Whilst South Africa is performing compared to other African countries such Zambia 39.5%, 

Togo 42.8% and Nigeria 42.3%. 

2.6 The BRICS economies and HDI comparison 
China, Russia, India and Brazil are the fast growing economies in the world. According to 
-Awan c2-o01):--tn£se:Toiir-coiiiifries have liuge-hiiriiari-r-esourCes aria -their -total-populatioffTs 

about 41 percent of the world, their combined area is 26 percent of the world and their total 

GDP is 18 percent of world. In size, Russia is the largest country in the world, having 11.5 % 

of area. China and India are No.1 and No.2 largest populous countries of the world as well as 

largest countries in Asia and are equal to the United States in terms of size. Brazil is the 

largest country in Latin America and Southern Hemisphere. 

Xu, (2011) stated that recently these four countries particularly Chi11=a and India have 

attracted the attention of the whole world due to their constant fast economic growth 

particularly at a time when the advanced economies have been facing economic downturn 

since 2008. The miraculous growths of BRIC countries have also won the attention of the 
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researchers all over the world. The BRIC association has grown and along its historical 

growth journey in 2010, it extended its membership to South Africa. The core mandate of the 

BRICS forum is to encourage commercial, political and cultural cooperation between the 

BRICS nations. 

Now the researchers are extensively investigating different aspects of the economic growth of 

the BRICS countries. As these five countries have abundant human resources and their 

governments have been following human resources development policies to obtain 

demographic dividend. 

2.6.1 The Comparison of HDI amongst 

The data shows that Russia, India and Brazil 

has seen a decline in its HDI since the mid-1 

needed to be evaluated from the experiences i 

70 

60 

t eir HDI, whilst South Africa 

o es the point that South Africa 

lly from Brazil and India. 

a 

-Brazil 

-Russia 

- India 

-China 
- 30 _,_ -+-_ ------------u-----------------__ -_ .. .. --- --··-

20 +------------o-------------------

10 +----------------1.f------------------

0 +-----.--------r----"---,--------T"""--------.--------.------

1980 1985 1990 1995 2000 2005 2010 

Year 
Source: World Bank Data 2012 

.............. 5_ Africa 

Unveiling the performance of HDI in BRICS it indicates that the countries hardly reached the 

70% rate between the periods of 1980 to 1990. On two five year periods between 1980 and 

1990, all these countries experienced an appreciating the rates, showed by an increasing 
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indicator in the figure 2.4. The second period from 1985 to 1990 shows a decline in the HDI 

indicators Brazil, India and China, whilst S.A indicator was on the increasing move since 

1980. Unveiling the mystery of post-1980 Brazil's growth slump requires going back to the 

early 1970s, perhaps the early 1950s. On both occasions, the country was hit by long lasting 

adverse terms of trade shocks: an oil shock in one case, a coffee price slump in the other, 

Bacha and Bonelli (2004). The inferences of negative externalities due to economic crisis 

were also supported in the study by Stewart et al (2012) which refers that, because of heavy 

aid dependence and less integration with financial markets, sub-Saharan Africa was less 

badly affected, while in the 1980s sub-Saharan Africa and Latin America suffered most. In 

aggregate terms, the fall in gross domestic product (GDP) was much greater in the 2000s than 

the 1980s. 

S.As performance rate was very low in 1990 

(Figure 5). As it is shown above, South Afri 

which started at a high note 80% + rate and s 

countries although it declined significantly. 

• h note at a rate more than 71 % 

eavily declining, unlike Russia, 

remain on top of other BRICS 

University of Fort Hare 
The period between 1990 and 1995 th_r~ liefeiiT ~· improvement for all the 
BRICS countries except S.A as its rate decreased from 72.1 % to 70.5%. The overall HDI is 

very high amongst the BRICS as compared to other countries in the global economy. The 

period between 1995 and 2000 is marked with decreasing HDI rate in all these countries but 

India and Brazil are having increasing rates. South Africa continued to perform poorly even 

in the following period (2000 to 2005) where it went down from 69.7 % to be 65.8% in the 

2002/3. This performance made South Africa to be the third best amongst the BRICS 

- countries during this period. From This result is also-supported by a-wealth analysis based on _ 

the Human Development Index. 

The final period 2005 to 2010, shows a great in all the BRICS countries except South Africa. 

It is understandable that during this period South Africa was joining the group of BRIC This 

period also indicate the continued decline in the South African rate as it becomes 61.5%. 

India is another country that continued to experience a great increase from 50.4% to be 

54.2% but still remains below the South Africa rate. 
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2.7. The Economic Growth South Africa 
The diagrams below show the GDP per capita of South African for the period 1980 to 2011. 

Figure 2.5: Gross Domestic Product per capita 

GDP per Capita (1980 - 2011) 
60000 .....-------------------------------

40000 --1-------------------------------,.r-----

Source: SARB 2013 

Over time, the annual growth rate of South Africa differs across the past respective decades. 

That is also links to the changes in the GDP per capita on figure 2.5 above. These 

fundamental changes in the economic growth are interlinked and better explained through 

changes in national employment levels and other important macroeconomic indicators. The 

GDP per capita of South Africa since 1980 has been increasing very slowly. 

The period of 1985 to 1988 marked a steady increase in the GDP per capita, from a smaller 

value in the 1985 to relatively high rate in the 1988. The GDP per capita indicator shows 

once again another slow increase between years 1989 to 1992. Positive economic 

performance started to show up during the political transition in South Africa, 1994. The 

growth rate as measured by the GDP per capita upturned to more than RIO 000 to become R 

13 920 in 1996. The indicator continued to increase; fluctuations did also take place and 

substantially below what was deemed necessary to support a lasting transition to democracy 

in South Africa. 
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The evidence on growth in GDP per capita is not showing a positive image of South Africa's 

total output, the declining growth performance of the South African economy mirrors a 

declining growth rates elsewhere in the world. On the other hand middle income countries as 

a whole grew their economic growth rate at 2. 7% per annum on average over the 1980-90 

periods, and at 3 .9% per annum on average over the 1990-98 periods. In the case of East Asia 

the acceleration was from 8.0 to 8.1 % per annum over the same period. Thus South Africa as 

a middle income country has performed well below the average maintained by its peer 

economies. The reason is that, in the mid-1990's the GDP per capita indicator does show 

evidence of a recovery in growth performance, though it remains to be seen how sustainable 

the recovery will prove to be. The sharp increase in the growth performance of the US 

economy is that GDP measurement has been im roved in order to take better account of 

quality improvements in output in the econ 

information technology to production metho . 

s concerns the contribution of 

Smit and Du Plessis, (2005) stated that, th Reserve Bank has made some 

attempts to correct its measures of GDP in or ........... ,---.,,...__.....,.-.. • ..... g the measure in line with revised 

international best practice. While i • P figures has indeed 

had an impact, the impact is not sucifi ~Sftitein y growth concerns for the 

economy. Moreover, on either measure of GDP it emerges that South Africa has not been 

able to sustain the growth upsurge of the mid-1990. Regardless of which data we consider 

therefore, growth must remain a central concern for policy makers in South Africa. 

Understanding the fundamental determinants of growth in South Africa is the pressing need 

that follows. 

2.8 Government Expenditure: on different Sectors in South 
Africa 

The economic development status over the period ahead is uncertain due to the current global 

economic environment. Government Expenditure in order to achieve and promote faster and 

inclusive growth is used. The composition of expenditure has changed in order to support 

inclusive development and encouraging growth. 
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Figure 2.6: Government expenditure on four different sectors 

1-~--------------------------------------, 

) 
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Source: South African Reserve Bank {2013) 

In figure 2.6 above, the indicators show different government expenditures, the expenditure 

on education, on agriculture, forestry and fisheries, health and recreation, culture and 

religion. 

10 

Public expenditure on education comprised 22-24% of total government expenditure in the 

-- late ~1980s- and~l990s -- and -around--7% -of GDP in -1996~ --on -both these -- indicators of- --

expenditure, South Africa compares favourably with countries having a similar GNP per 

capita and with countries in the Southern African region. 

The annual average increase in nominal expenditure between 1983 and 1995 was 15.9% and 

15.5%. For the period 1990-1995. In real terms the corresponding figures were 4.6% and 

5.6%. 

A feature of education expenditure is the high proportion of current expenditure devoted 

mainly to salaries5. Current expenditure comprised over 93% of total education expenditure 

for the period 1987-1996. The share of basic education in the budget ( approximately 4 7% in 

5 Estimates ofNational Expenditure 2013 report. ISBN: 978-0-621-41454-7 
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1995) compares favourably with many developing countries. This figure increased from 

about 39% in 1987. Figure 6, shows expenditure on education has been higher than the other 

sectors as from 1990 to 2011. 

Real health care6 expenditure increased by an average of 2.9 per cent between 1980 and 1997 

while real per capita expenditure increased by only 1.3 %. Total public sector health care 

expenditure as a %age of GDP increased from 2.3% in 1980 to 3.3% in 1997. 

With respect to the relationship between recurrent and development expenditure, a concern is 

that real recurrent expenditure has remained constant during the period under review despite 

significant increases in development expenditure (nearly 260%) over this period. As most of 

this new health facility development relates to clinics and iven the difficulties associated 

with effecting a geographic redistribution c!>f"~~f.JltJa.\L.t)tms'6r1Jn,el, it is likely that many new 

facilities will remain unoperational in the sh 

The majority of health care expenditure is ___ o personnel costs ( 68% ), while 

pharmaceutical supplies ( 13 % ) other s~ljes A 6-?/o) cicGO,µnted for the next largest un1vers1Lyort·orr11are 
component. The distribution of health Wg~mJ1cnzIB¥8kof care highlights the bias 
towards curative hospital-based health care. Acute hospitals accounted for 76% of recurrent 

public sector expenditure while non-hospital primary care services (i.e. clinics, community 

health centres, school and environmental health services) only accounted for 11 % of 

expenditure. Academic and other tertiary hospitals accounted for 44% of recurrent public 

sector health care expenditure. 

-- South.Africa has a substantial-private. health-sector, -both .in-terms-ofhuman-and--physicaL _ ·-··- ___ . .. .. ·-• 

resources. 59 % of doctors, 93 % of dentists and 89 % of pharmacists work in the private 

sector. In addition there are between 350,000 and 500,000 traditional healers. There is a range 

of hospitals within the private sector and there has been a proliferation of NGOs in recent 

years 

RP: 343/2012 
6 Institute of Medicine. Crossing the quality 
chasm: a new health system for the 21st 
century. Washington DC: National 
Academy Press, 1990, p244. 

21 



 

 

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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10 

___ Figure_.2. 'Labove illustrate_ .the _trends _ _in Jhe _ 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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inclined growth impediments there have been nationally originating which resulted in the 

drop GDP and thus slow increase in the HDI, Haniva and Maia (1994). 

The five year later, 1985 - 1990 marked another noticeable increase in both rates of HDI and 

GDP, despite the fact that trends were reversing compared to late 1960s/1970s, in subsequent 

years as pressure for political change intensified, both domestically and internationally. 

Rodrik (2006) stated that the resistance of the ruling party to implement reforms led to the 

African National Congress (ANC) calling for economic sanctions, including trade and 

investment restrictions, being imposed by the international community. Economic growth and 

investment in South Africa suffered tremendously in the face of political isolation. 

The analysis thus far showed increase for b 

1980 to 1990 and within this period there h 

increases and then GDP increases after. In 

1.4% for HDI and GDP respectively. 

l..l\!.'-..Jl.~tJ-1.f;~J.\j:.l(/ ~i..rP for period of 10 years; from 

tion of these rates, that is HDI 

oth rates decrease by O. 9% and 

Abb ( 008) d h Universitv o'Fort Hare . . d . .fi as 2 argue t at, Human cap.i.taf lia Been unazto be a positive an s1gm 1cant roger er m xce Lenee 
contributor to economic growth in many empirical cross-country models. Other studies 

confirmed that human capital can effect economic growth in several ways. The increase of 

HDI continued from 1990 into 2004 the HDI rate was never below 60.1 % throughout. It is 

worth to mention that economic climate and political transition in the country contributing 

into fluctuation of HDI. The political negotiation five years before 1994 and the success of 

political changes five years after reflected positively on the on the rates in which HDI and 

GDP _was_increasing .. in_that .. 10.years. _From .. 1990_to_l994_the _HDI .. was increase_at .2.8%.rate ___ __ _ --·--------__ -·--

whist it increased at 2.3% five years after 1994. On the other hand the GDP has increase from 

25.5% in 1990 to be 27.2% in 1994. The period from 1995 to 1999 marked a very stable 

growth for GDP of which one year of that five was marked by a decrease from 27 .2% in 1998 

to be 26.1 % in 1999. 

South Africa was welcomed as a democratic country by the international community; the 

external challenges associated with its re-integration in a fast globalising world economy 

compounded the domestic predicaments, DU Plessis and Smit, (2005). Between 2000 and 

2002 the GDP experience decrease and the GDP rate ranging at 24.3%. Since 2003 to 2001 

GDP was then not less 25%. This does not withstand the fact that it fell during the global 
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economic crisis in 2008/2009. On the other hand, the HDI was not less than 60% from 2000 

to 2011. 

2.10 Conclusion 

The change in the developmental landscape of South Africa had significant role in 

influencing new developmental framework, through reconstruction and development 

program. South Africa had, at one time, possessed not only the potential for catch-up growth 

( and hence the requisite social capital), but had to an extent realized that potential is a matter 

of historical record. The long run economic performance of the South African economy is 

contested ground. The controversy is not hi-e., _ -~-., data - though that has been 
disputed too - but the evaluation of the data. A , ...... 'V\.,~L,,I.~ ......... the figures (mentioned above) 

that it is now evident that South African ec n"'-1 ~ ,..-----1Cl"'"!~ ... u--e-i-1,, ... rfilt1~l·~0 

that it use have many decades ago. 

Based on the discussions above it c 

political transition7, as expected it led t 

o regain its economic potential 

that transition is brought to question. Was the political transition really economically 

successful for the long term.? Economic development has been realized, South Africa joining 

the BRIC nations has brought economic relief and the economic strategies have since been 

strengthened. The Human capital development has played a vital role in the fast economic 

growth of China, India and Brazil while Russia, which was endowed with human capital right 

from the beginning, could not materialize the potential of human capital during its transitional 
~-period-frorii -plarmed _e_coriomfto-matKet·e-conomysince- 1990~,-. -south-African·GDP -pcha:s 

been increase although heavy fluctuation due to other economic factors causes delays. The 

current growth rate is not enough for a very populous country like South Africa. Emerging is 

that South Africa has not done enough in terms of converting the resources into accumulative 

returns. In contrast, India, China and Brazil have been fully utilizing their human capital 

potential by following human capital developing policies and this factor not only has 

triggered their economic growth but also alleviated poverty in these countries. The 

government must identify priority sectors such as primary education and health that have the 

highest potential for HD improvement. Government expenditures for HD should be 

7See Nathan, L, 2004. Accounting for South Africa's successful transition to democracy. Development Research Centre 
LSE. Discussion Paper no.5 
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distributed predominantly to low income groups and areas since it is here that the highest 

marginal impact will be had. Government must also have the institutional capacity to 

efficiently allocate these expenditures. 

CHAPTER 3: LITERATURE REVIEW 

3.1 Introduction 
This chapter discusses both theoretical and empirical literature. The first section will focus on 

the economic theoretical models to be used in the study. The first section begins with a 

discussion of long-run economic growth with the neoclassical model of capital accumulation 

and AK growth theory. But given the limitations associated with the neoclassical growth 

theory, this section furthers discussion to e. 

between human capital development and ec n0 

r wth theories. The relationship 

nerate insight into endogenous 

lated and alternative economic growth theories, this will also lead into the oi+l'l-'llrl'h;tf'ldoel 

theories. Finally the section discusses these 

Romer growth theory. Second section focuses -...u: • • ~ ....- , • erature review revealing 

experiences of other countries and s -,;r.u ,.,~,..._.,.,.. ., to"ot~ 
Together in Excellence 

3.2 Theoretical Literature review 

3.2.1 Economic Growth Theories 

_3.2.1.l_ExogenQ_us _Grow_th_ M_odels ___ _____________________ __ _ 

3.2.1.1.1 Neoclassical growth theory 

such. 

The neoclassical theory implies that economists can take the long-run growth rate given 

exogenously (Martin and Sunley, 1996). The fundamental element of the neoclassical theory 

that sets it apart from the array of other growth theories is the credence from the founders of 

the theory that economic growth is driven by capital. According to (Banerjee and Duflo, 

2004) they reiterated and advanced on the work done by (Ferrara and Guerrini,2008) in 

revising the work by (Solow-Swan, 1956) by postulating that savings, investment and 

together with technological growth contribute to economic growth exogenously, this means 

to say that output is induced by the technological knowledge. This thought was supported by 
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(Benhabib and Spiegel, 2002) that the rate of technological progress is determined by a 

scientific process that is separate from and independent from the economic forces. 

Neoclassical approach, further indicate that, government spending and other economic factors 

such as tax restructuring have no real effects on output and unemployment. 

Cesaratto (1999) argued that the aggregate production function can exhibit a constant and 

even increasing marginal product of capital. This point out that, firms generate capital that 

will ease and contribute to productivity and production and eventually economic growth. 

Cesaratto (1999) supported the motion by Frankel (1962) that, when firms accumulate more 

capital and some of that increased capital will be the intellectual capital that creates 

technological progress, and this technological progress will offset the tendency for the 

marginal product of capital to diminish. 

It stands without a doubt that terms like phy i - d uman capital can be abandoned 

and that not all investments can be financed inking underlying principle of 

neoclassical theory, it is evident that the theorn~~~~~Jn liment the principal context of 

this study, and thus the neoclassical does not"s:umIDP1r"fully the notion of human capital 

development and economic growt niversity of Fort Hare 
Together in Excellence 

Solow provided the most basic version of neoclassical growth model; 

Y = F(K,AL) ....................................................................... (1) 

Where Y is output, K is capital, Lis labor and A is a measure of the level of technology. And 

the model further outlines that AL can be seen as the labor force measured in efficiency units, 

it incorporates both amount of labor and the productivity of labor as determined by the 

available.technology. ______ ___________ _ ___________ . __ ____ ___ ___ __ _ ___ ___ __ _ ___________ --

Capital accumulation seem to be in the centre of economic growth as per the growth models 

developed by the first economist who reviewed the economic growth 

Y=AK ................................................................................. (2) 

In the case where the marginal production of capital is exactly constant, aggregate Y is 

proportional to the aggregate stock of capital (K). In this scenario, A is a positive constant, 

hence this called AK theory. According to the AK theory, an economics' long run growth 
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rate depends on its savings rate (s ). This seeks to explain that if a fixed fraction of s of output 

is saved and there is a fixed rate of depreciation a, the rate aggregate net investment is: 

dK 
-= sY -a.K .......................... . ............................................. (3) 
dt 

The model implies that the growth rate is given by: 

1 dY 1 dK 
g = v dt = K dt = sA - a • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ( 4) 

Hence an increase in savings rates will lead to a permanently higher growth rate. 

Why Lucas, reached a conclusion that, human capital accumulation is the engine of growth, 

hence growth itself will be endogenous as we.,....l~L-,---,--______ ____,, 

Where Y, A, Kand Lare level of output, k is c • being level of technology. The 

variable u is defined as the propo J. • + b t 1 , and h is what Lucas 

calls the stock of human capital. Witif qflflQ&Ks;"llefafflti~1Wf tiroduction function can be 

rewritten in per capital terms as; 

Y = AKa(uh) 1-a ....................................................................... (6) 

Which is a constant return to scale production function is k and uh. Capital accumulation 

proceeds via the usual differential equation, 

While h accumulates according to 

h = «i,h(l-u) ............................................................................. (8) 

h/h = «i,(1- u) ............................................................................ (9) 

Here u is used to depict the fraction to which the venture in working activity takes place, 

whilst 1- u, instead of working, is the proportion that which production and accumulation of 

knowledge is showed. In between the two interpretations mentioned above, according to 

Lucas, accumulation of human capital is found. 
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According to this approach, experience and productivity is regarded and cumulative 

investment and it important for cross-country income differences and for growth. 

Ytt = F(Ktt, A(t)Ltt) ............................................................... (10) 

Where A(t) reflects the stock of knowledge at time t. and the fundamental ides is that, labor is 

more productive given the accumulation of knowledge. In tum, depends on experience which 

is a function of past investment. Hence: 

G(t) = J~00 I (v)dv = k(t) ................................................................ (11) 

Romer (1994 ), with no depreciation, the sum of past investment is equal to the aggregate 

capital stock. And whenA(t) = G(t}'l, wit f}-<i::---1---t-H~· .-m ans that investment raises the 

productivity of labor but at decreasing rate. 

3.2.1.1.1.1 Criticism of Neoclassical growtn--.TJ[le(]~ 

The resurgence of growth theo"I-J :qt~'f ~iSJ' _gf t e0 8 ,a Callum (1996). The 
Toqether m Excellence 

advancement of growth theory involved 1he development of endogenous growth models, 

arose in response to a perception that the neoclassical framework was increasingly becoming 

inadequate for the analysis of actual growth experiences. However, the evident trouble with 

the neoclassical growth model is that it fails to explain even the most basic facts of actual 

growth behaviour. 

One might object to the model on the grounds that it does not, in the end, shed light on 

-• economic growth: In the ·steadystate of the·neoclassicalmodel, all-growth-is due·to·advances 

in technology, but technological progress is taken as exogenous. It might seem that the model 

unravels the mystery of economic growth simply by assuming that there is economic growth. 

Indeed, this critique helped to motivate the recent theories of endogenous growth. 

3.2.1.1.1.2 The Neoclassical Theory challenges 

The Magnitude of International Differences; suppose, for the moment, that all economies 

were in their steady states. The neoclassical model predicts that different countries should 

have different levels of income per person, depending on the various parameters that 
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determine the steady state. These findings might once again call into question the assumption 

that all countries operate with the same production function. Perhaps poor countries have not 

only low saving and high population growth, but also poor production technologies. But it 

should be clear that the magnitude of the unexplained differences makes this explanation 

unsatisfactory. 

The Rate of Convergence; much of the recent debate over economic growth has centered on 

the issue of convergence. Convergence has usually been defined as a tendency of poor 

economies to grow more rapidly than rich economies. Convergence in this sense might more 

properly be called mean re-version. Whether conver ence is found in the data depends on the 

sample being examined. 

The Neoclassical does not necessarily predic countries are in different steady 

states, then rich countries remain rich, and p(lo\1 ~~flffl~~ilnain poor. On the other hand, if 

all countries have the same steady state and di.L.L-.~ .. .u.-r 

does predict convergence. Those WedtStljf¥1 4SSJ~ _',N,__..,.(bn the grounds that it 

predicts convergence, which does notTflcfl:fufhfrr il/j-1Jfeof countries, appear to be 

assuming this very special case of identical steady states. 

Rates of Return; a third critique of the neoclassical model emphasizes the predicted 

differences in rates of return. If poor countries are poor because they have small capital 

stocks, then the marginal product of capital should be high. We should, therefore, observe 

higher profit rates and higher real interest rates in poor countries. Moreover, capital should be 

eager _to flow _from rich_to .poor countries. Therejs .some evidence for return differentials of_ ___ ___________ _ 

this sort. Because the profit rate is capital income divided by the capital stock, it also equals 

the capital share of income divided by the capital-income ratio. If one accumulates data on 

investment to obtain data on capital stocks, one finds that capital-income ratios are more than 

twice as large in rich as in poor countries. 

A more challenging goal is to explain the variation in economic growth that we observe in 

different countries and in different times. For this purpose, the neoclassical model's 

assumption of constant, exogenous technological change becomes a problem. 
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3.2.1.1.2 Keynesian growth theory 

The Keynesian model is also commonly presented in the form of injections and leakages in 

addition to the standard aggregate expenditures format. Sevitenyi (2012) the occurrence of 

public expenditure growth has been a topical issue between two contending proponents. The 

Keynesians present two parallel views in terms of the relationship between public 

expenditure and Economic growth. Supporting this view, some scholars concluded that 

expansion of government expenditure contributes positively to Economic growth. 

However, some scholars, such as Nurudeen and Usman, (2010) did not support the claim that 

increasing government expenditure promotes economic growth, instead they assert that 

higher government expenditure may slowdown overall performance of the economy. For 

instance, in an attempt to finance rising ex • 

borrowing. Keynesian model is not alway iff erent economic condition in 

different countries, but rather they are si~m1f 1t:e~,11T'Vf:.,7.'l-,,-1~1"'J1ide economists with variety of 

choices of possible explanations for short deviations of employment and 

output from their long-term trend, Burger By understandfng the 

Keynesian framework makes it p1g-~~ieTlilil6lb81Dte~~t-a.,re 1u -iro~ .. t-J 

development into economic growth. Together in Excellence 

3.2.1.1 Endogenous Growth Models 

role of human capital 

Before looking at some specific models in more detail it is worthwhile to look again at the 

distinction between endogenous and exogenous growth models. It has been evident that key 

diminishing returns have not been in existence and less is said about the inputs being 
--- accumulating:-Andthe-retums on investmenfaredenoted-by-a-constantA*-:- - -- - ·-- ---

r = A* ............................................................................. (12) 

r denote the returns. Since our concern is with endogenous growth models, rather than let the 

growth rate be n, we denote it by "{K which is constant in the steady state 
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Figure 3.1: The Endogenous growth model 

r* 

The endogenous growth diagram 

I 
I 

re 

Un versity of Fort Hare ,_ ___________ _.""""""""lllllll~llll!llll"911""""1111111-g* 

The steady state growth rate 
source: Solow & Swan Theory and Authors own Skatching 

f = p + "f K ........................................................................ (13) 

-- -There-are two equations-jriiand YK so we-ca1iJ,lot tliis as- iff1igilie-J.T.-Noticethaftlie--

intersection of the two curves yields the equilibrium growth rate. Suppose that A* increases. 

Then it is apparent from the figure that YK will increase. Hence the focus of attention in 

endogenous growth models is to understand the determinants of A*. 

31 



 

 

Figure 3.2: The exogenous growth model 

r* 

The exogenous growth diagram 

Univ~ rsity of Fort Hare 
To ether in Excellence 

re 

-------------------------- g* 0 g* 

The steady state growth rate 
source: Solow & Swan Theory and Authors own Skatching 

Figure 3 .2 shows the exogenous growth model, using the same equation r = p + yK it appears 

that the growth rate is exogenous. Where r* is interest rate, g is the exogenous growth rate. 

The comparison of the two figures (3 .1 and 3 .2) showed that, in exogenous growth model 

(figure 3.2), a change in any of the parameters that determine the return to consumption affect 

r*, but not the growth rate. Whereas, in the endogenous growth model such changes do affect 

growth rate, but not interest rate. 
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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 returns to capital, which means that with this strong assumption the model can 

lead to endogenous growth. 

The above mentioned supports 

intellectual capital originates from inducers u 
growth theory shows increasing marginal pro 

they accumulate more and more c •. 

that creates technological progress. Tli ·rtl-11° .,.,,.~ 

and Thirlwall (2000) that 

ical and human capital. The AK 

d this is done by firms when 

the intellectual capital 

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 

thinking 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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educational activity people give up part of their work income but on the same spirit, it raises 

the future productivity and eventually wages, (Bethmann, 2004 ). 

The decision concerning the accumulation of human capital depend on the dynamic feature of 

the economy, which gives substance to why Lucas, reached a conclusion that, human capital 

accumulation is the engine of growth, hence growth itself will be endogenous as well. 

(Arnold et al 2007). (Arnold et al 2007), further postulated that under Lucas model a measure 

of average years of education in working-age population to proxy the human Capital stock, 

which is a natural choice for the Lucas model and now the alternative of using changes in 

years of education as a proxy for the accumulation of human capital is not suitable or rather 

not sufficient. As the Lucas model refers to a net investment in human capital rather than the 

required measure of gross investment into h 

Income growth is the main contributor to 

and consequently the human development 

the capabilities of individuals 

ltilllmoo~ :;~ it encapsulates the economy's 
~~!:::::!!J; 

command over resources (Ranis 2004). Fore pie, whi the citizens of the Indian state of 

Kerala 8 have life expectancies and'T.litera9-1: rat~s co~y~rable JQ.- those of many developed u n1versny or ort ttare 
countries, the fact that they cannot enj §Wllf eP~f p~.£E~ tJlnaf citizens of such countries 
(such as better housing, transportation, or entertainment) demonstrates the importance of 

GDP as an instrument for achieving a wide range of capabilities. 

Garth, (2008) added on the notion that economic growth is through endogenous growth 

theories when advancing the Uzawa and Lucas growth models. The growth generating 

activity (the "growth engine") is human capital accumulation. But the model's specification 

of how human capital is formed has been disputed for several reasons. One of the criticisms 
- - . -- -···-- --- - . -·······--------·--- -··- -- --···--·---·---------- --- - - --· ·""'•• ·------- -···-"'"--···--··---- ------.------- -- --- -------- -·---·----- ----·--·--- - --·-- - ·--- - --- - -·-· - -- ------------ -- - -- -- - - · ·-·-····· ... 

is concerned with the assumption that human capital formation is linear in quality-corrected 

time. 

If the economy is endowed in relative terms with a greater amount of physical capital, then it 

appears that consumption is initially high and decreases along the optimal path toward a 

given steady-state solution. Such a steady state exhibits a lower amount of physical capital. 

Conversely, if the economy is endowed with a greater amount of human capital, then the 

level of consumption is initially low, and it increases toward a given steady-state solution. 

Such a steady state exhibits a higher amount of physical capital. In the standard one-sector 

8 See Res, 2011. Socio-economic factors and longevity in a cohort ofKerala State, India. 
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model Caballe and Santos, (1993 ), postulated that increases in physical capital do not affect 

the level of human capital accumulated, which is exogenously given. And according to this 

latter model, all optimal orbits converge to a unique level of capital accumulation. Caballe 

and Santos, 1993 further explained that, on endogenous growth framework, an increase in 

physical capital may affect the time de-voted to education and thus may induce changes in 

the amount of human capital accumulated in the economy. Since the level of human capital 

affects the value of the marginal productivities, a change in physical capital may move the 

economy to a different steady state. Indeed, we find that an increment in physical capital 

from a given steady-state solution can lead to the following three situations: 

(a) The normal case: the level of human capital goes up and the economy converges 

(b) The paradoxical case: the level o 

converges toward another steady stat 

( c) The exogenous growth case: the lev 

ical capital. 

1 goes down and the economy 

el of physical capital; and 

----=---·--an capital remains constant and the 

economy converges back t .Hare 
Together in Excellence 

3.2.1.2.2 Romer Growth Model 

Romer (1994), economic growth occurs whenever people take resources and rearrange them 

in ways that make them more valuable. Further to that, Richards (2010) explained that it 

takes more scientists in universities to generate progress and growth. This points-out vividly 

that accumulation of human capital takes further than what education investment can offer. 
-- --- - -----··-··· .. ······· ·-·------·-···-··---· "··-·-----·--- -- ---- ---- ------- -- - --- - - --- --- -- --- -·· -- -- ··•--- · -- - -- - -- - · - - ------------ - .. -··· ---

Before anything, this endogenous growth model; Romer, coined from the school of thought 

that steady-state growth rate is determined endogenously. Ickes (1996) suggested that, a 

higher growth rate could be achieved if the extemality associated with investment could be 

internalized, which complements the idea by Lucas (1988) that, the idea of economic growth 

is based on the premise that people divide their time between work and training. However, all 

these assertions do not deviate much, if not similar, to the Romer model which states that 

experience and productivity are closely related. Similarly to the Lucas approach to economic 

growth that, growth can be attributed to knowledge accumulation through education 

investment, the Romer approach also acknowledged the knowledge accumulation, but this 
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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 employ --=---etric techniques for data period that 

covers 36 years (1974 - 2009) sue I erron test are utilized 
to check the stochastic properties of theT,Gli--Jt~i"~t•&_.a'"" 

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 
- -gOvenmierif of P-ak:isfan -has failed fo reap --the-maxiiiniin benefits-from huinan -capital • due. fo 

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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It examines stochastic characteristics of each time series by testing their stationary using 

Augmented Dickey Fuller (ADF) and Phillip Perron (PP) tests. This is followed by estimating 

the error correction model of public education expenditure. The effects of stochastic shocks 

of public education expenditure and defence spending are explored, using vector 

autoregressive (VAR) model. 

A regression analysis of the relationship between the military spending and the public 

education expenditure in Nigeria from 1970 to 2003 is positive and statistically significant in 

all the techniques employed. It should be pointed out that the statistical analyses conducted in 

this study are concerned only with reported public expenditures on education. Inasmuch as 

private education and private expenditures on public education are excluded. 

The study concludes that it is not unlikel • • activity has served to enhance the 

productive capability of the Nigerian eco modernizing effect. There is 

sufficient evidence to suggest that formal ~~.!;..,~~"-Y?;~~..:, a positive contribution towards 

economic growth. Consequently, the den:n;~"'krc;.l'U,!!!~~~ ion's wealth has widened to 
accommodate not only physical capital but a pital ·as an independent factor of 

production required to achieve hig nd, sustain:f:Yll~ eG@ m~t':GOM'th rates. n1vers1~y 01 ~o ttare 
Thus, in the short and long run, the iW • i~ ~~ture on Nigeria's stock of 

human capital, particularly education, has been positive. 

Cooray (2009) examined the effect of the quantity and quality of education on economic 

growth. Using a number of proxy variables for the quantity and quality of education in a 

cross section of low and medium income countries. The empirical analysis was based 

exclusively on a sample of 46 low and middle income economies as defined by the World 

-- Bank.-- -'fhe-efforts-made-by-the-low and-middle-income--economies -to -increase.enrolment---·- .. ----- ~--- .- ------: 

ratios and allocate resources efficiently in an effort to achieve the MDG of 'education for all', 

this study focused on a group of economies. The data is a single cross section averaged over 

the 1999-2005 period. This study however faced a major constraining factor in the choice of 

the sample period due to the availability of most education quality variables only from 1999 

onward. 

The various used in the study were unpacked as follows; education quantity is measured by: 

(1) primary, secondary and tertiary enrolment ratios, (2) total government expenditure on 

education as a percentage of GDP and (3) expenditure per student at the primary and 

secondary levels as a percentage of GDP per capita. 
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Estimation was carried out by using both the OLS and GMM techniques. GMM estimation 

used to correct for any endogeneity bias that may be present in the models. The instruments 

used for GMM estimation are the adult literacy rate, labour force with secondary education as 

a % of total and the labour force participation rate. The instruments are selected on the basis 

of Shea's partial R2
. All variables have been converted into logarithmic form for the 

empirical estimation. 

This study finds that education quantity as measured by enrolment at the primary, secondary 

and tertiary levels exert a positive and significant effect on economic growth. The effect of 

government expenditure on economic growth is largely indirect through its impact on 

improved education quality. Unlike enrolment ratios which have a direct impact on economic 

growth, total government expenditure on e u~:r-c1.l>l1'.iP".J1-1.1Laot.,l'lU tatistically significant effect on 

t ncy is associated with a 0 .19% 

rlm:u.itlll,ttion terms are significant. The 

economic growth. Finally, increase in scho li 

increase in income per capita. Similarly, 

estimated values for the interaction terms sug sed government expenditure lead 

to improved education quality. T results in Tablef 4.-j_ndicate,... that increased government n1vers1ty o .l:fort tt.are 
expenditure on schooling lead to inc it3lf&/¥1Jtvm_a :f~Wlt~tit~Poling life expectancy, an 
increase in trained teachers and better test scores. Increased government expenditure also lead 

to increased pupil-teacher ratios at the primary level and reduced pupil-teacher ratios at the 

secondary level. The results suggest that the effect of the government expenditure through its 

interaction with the quality variables maybe more important than through its direct impact on 

economic growth. Physical capital is statistically significant in all equations. The initial level 

of GDP is negative but significant only in equations (9), (11) and (12). 

Benhabib and Spiegel (1994) used a cross-country context to conduct a growth accounting 

regressions using GDP, average years of schooling of the labour force as an ordinary input in 

the production function. The study further uses estimates of physical and human capital 

stocks to examine cross-country evidence on the determinants of economic growth. We begin 

with estimation of a standard Cobb-Douglas production function in which labor and human 

and physical capital enters as factors of production. Our findings shed some doubt on the 

traditional role given to human capital in the development process as a separate factor of 

production. In our first set of results, we find that human capital growth has an insignificant 

and usually negative effect in explaining per capita income growth. This result is robust to a 

number of alternative specifications and data sources, as well as to the possibility of bias 
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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 the enrolment pattern of tertiary, 

secondary and primary schools as proxy for h-td-n-"1"'3 'nl..s~ • o statistically and scientifically 

prove that human capital development ha _g__,~~,..,..,..i.v,H ... ~,...~ mpact on economic growth, a 

statistical analysis was embarked upon w e 
~~~::!.I 

evaluate the relationship between human cap 

regression model was used to 

ent and economic growth for the 

, periods specified above and fina ut .outcom s shor g_ression performed on the n1ve o are 
model revealed that all the · variables :OB'Pl'H>'f" fl1e''e ons 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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that government expenditure on education and training results in an increase in the level of 

technological change was rejected. Conclusion of the study holds that, the possible reasons 

why the return on the national education and training is not significant in South Africa may 

include the misallocation of resources in education and training. And fiscal stimulation of 

human capital does not render efficient and high returns for the South African economy. 

Ntongwa (2012) conducted a study on economic growth and human development, a link 

mechanism, a study which covered over 40 countries. The study uses multiple regressions 

model used to test the empirical relationship mechanisms between economic and human 

development. This is based on descriptive approach (quantitative) that led to a description of 

the determinants as found from practice in ~ tion. A description of practices 

allowed an analysis to be performed basr~ral reality so as to arrive at 
conclusions that address the reality. U • ..,..,lrl.-;-,,. .-. development report 2011 's 

methodology on whether or not the economi 

in a country have a positive 

impact on both human developme ~ 1\1 ~ibil~li"tYic "'•J.•.1:.,..1-.1,~ase of consumption on 
. Toaether in Excel ence . . health and educat10n forces the economic to grow. 1 n1s re1ahons111p 1s termed two ways cham 

relations, which depends on the activating factor on each side 

Appleton and Teal (2009) examined the effect that human capital has on the economic 

growth; the aim of their study was to show comparison between African and South Asia. 

Human capital, physical capital, GDP and indirect effects of investment in human capital are 

--all usedas -variables--to -estimate relationship -between-economic--growth-and -human -capital-- - ---- ---- -- -----

development. With efficient use of data heavily extracted from United Nations development 

program's HDR for the period that runs from 1080 to 2009, apart from highlighting health as 

of the significant contributors to human capital development, the study showed that 

expenditure on education may affect health such that ill-health may have indirect effects on 

labor productivity by adversely affecting schooling. The study defied the conversional 

wisdom that education has high returns in terms of economic growth and reached a 

conclusion that physical and human capital are complements and there is still slow growth of 

human capital in Africa compared to South Asia. And finally poor health combined with 

education could warrant such outcomes. 
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Ranis (2004) made an examination of Human development and economic growth in the 

context of India. The study provided analysis on the relationship and the two-way linkages 

involved. The study started by first reviewing some of the theoretical debates on economic 

growth/human development linkages. The study observed three main important components 

of human developments, income, health and education in using the capabilities approach. 

Ranis (2004) argued that capabilities approach, as applied this study goes far beyond 

individual attributes to analyse the role of social environment on human choices and agency. 

The study noted that income growth clearly strikes one as the main contributor to directly 

increasing the capabilities of individuals and consequently the human development. 

Education and health on the other side have a strong effect on labour productivity. 

Conclusions suggested by empirical analys .... i_s _______ at micro levels there is great 

potential for a positive causality. Furthe ' consumptions and households 

consumptions can be an important element • an development and respond to 

the real needs of the population than do gov~lrmir,:111~ ii~~ir'iff+l~s. Whilst at the macro level, the 

distribution of the increased income from eco will also have a strong impact on 

human development. Since poore ouseholds. @derst ablv end a higher proportion of n1versuy or arr are 
their income on goods which directly f! t1rff ~t!JOOfb~ducation, economic growth 
whose benefits are directed more towards the poor will have a greater impact on human 

development. 

In the case of cross country, Wilson and Briscoe (2004) examined the impact of human 

capital on economic growth in European economy using Cobb-Douglas production function 

with variables. The study added useful variables to improve the econometric value of the 

estimation. The variables included in the study include gross output, physical capital, labor 

- ··Stock,-materials and intermediateinputs.-The-model-also-includes -the s explanatory-variable, 

efficiency variable which measures how inputs values correspond to output values. The 

results proved that an increase in European economic growth is associated with increase in 

both education and training. 

The study also points out that, in depth comparison explains the difficulty of establishing a 

causal link between education and training inputs on the one hand and economic output. 

Evidence from the social standards reveals the benefit to the economy arising from increased 

education. Estimation demonstrated that, high investment have had a significant impact on 

economic growth as depicted by the statistics of when; 1 percent increase in school enrolment 

rates (School enrolment in this regard takes both education and training into account) it leads 

to an increase in GDP of between 1 and 3 percent and then additional year of schooling 
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mcreases 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 examme 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 has it that, the impact of alternative measures of 

human capital can be seen in the long run r II he o that, the estimated impacts of 

cognitive skills on growth are very large. 

Haldar and Mallik (2008). This study exa series behavior of investment in 

physical capital, human capital .(:c.om_Qrising . ~!1cati and .health) and output in a co-
U IlIVef SlL y or ort .ttare 

integration framework, taking growth]6J~.,lW)z~m~9z1ffient 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 .runeffecton .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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Model (1988) and as such is based on labour services supplied by healthy people. 

Investment ~n health and education work differently for different countries, but it is a fact 

that for India's health and education i.e., overall human capital expenditure has definitely 

long run impact on growth. Unfortunately the expenditure on such an important area is not 

consistently supported by the Government of India. 

In fact the expenditure on human development is inconsistent and severely inadequate. Public 

expenditure on education and health is an important policy instrument for realizing social 

sector development. The Government of India has initiated various policies and programmes 

in this direction since independence but the progress of human capital in India is very slow 

compared to many developing countries. Recognizing the contribution of education to 

economic development and keeping in line • apital investment revolution in 

economic thought, the Government of Ind a , .'1.rt,i..-~rr"'i, cl the concept of 'investment' in 

education in its 1968 Policy and fixed a ~u."'--1~~....-s..i. e cent of national income to be 

invested on education by 1986. The proporti ~~~~~;".C;J,i'!l~;m!Sted in education was 3.8 percent 
in 2005-06. Compared to the_ very low level nt in 1951-52, this marks a very 

significant progress but still it is we-ll below the~yer ~f !llflttYr-developing countries in the un1vers1LJ o rorL nare 
world. The results indicate that the imJY¾logl!i cf¥t ~i8 z~eeonomic growth depends on 
the measure of human capital used. 

Boozer et al (2003) developed and analysed empirical strategies to estimate the strength of 

connection between Human capital development and economic growth. This study is the 

continuation of the study that was conducted by the (Ramirez, Stewart and Ramiz, 2000) 

which used data from 1970 to 1992. The previous study used a cross-country regressions that 

-showed a significant--relationship-in-both-directions,-with-health-and -education important -in ---

the formation of the relationship between EG to HD; and the investment rate and income 

distribution significant in the human development to economic growth. Boozer 2003 further 

measures and explores some of the empirical determinant of the relationship between 

economic growth and human capital development. Human development as measured by 

health and education, GDP, physical capital and income distribution were used as the 

variables. Results revealed that there is evidence of positive relationship running from either 

side between human capital and economic growth although it was further stated that the 

relationship was not automatic in either direction. 
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Roux (1994) conducted a research on human capital and economic growth in context of 

South Africa making use of data that covers time from 1960 to 1990. Fundamentally, Roux. 

(2004) efforts to analyses the causal relationship between economic growth which is 

measured by GDP and human capital measured by secondary schooling. The variables used 

in this study-work includes, as mentioned above GDP, Human capital, Physical capital, 

military expenditure and total government expenditure. The author developed an estimation 

model to estimate the concomitant of the variables and Engle granger for causality was also 

adopted. The results showed that there is no statistical evidence supporting either a positive 

or negative relationship between defence spending and education spending. By the same 

token, there is therefore little, if any, evidence to support the possibility that the military has 

improved the productivity and efficiency of the econom via a benign positive spin-off effect 

on education and the enhancement of humlio..-.'-~.a,~lri'Yw(!-n~1~ 

growth does not yield sufficient returns t 

human capital. 

twas concluded that economic 

ding to amount of injection on 

Bills and Klenow (2000) used a rno.del. in order to ex~e the,abilit)' to build on the human un1versrty or .rort tt.are 
capital of one's elder's plays an import bifJ Jil!}in1fi eef~t? schooling. The model was 
calibrated to quantify the strength of the effect of schooling on growth by using evidence 

from the labor literature on. 

The study examined a model with finite-lived individuals in which human capital can grow 

with rising schooling attainment and thereby contribute to a country's growth rate. Each 

generation learns from previous generations; the ability to build on the human capital of one's 

-- elders plays an important-role- in the growth generated- by- rising time spent in. school. The 

authors also incorporate into the model a positive externality from the level of human capital 

onto the level of technology in use. The model was calibrated tin order to quantify the 

strength of the effect of schooling on growth. To do so, they introduce a measure of the 

impact of schooling on human capital based on exploiting Mincerian returns to education and 

experience (Jacob Mincer, 1974) commonly estimated in the labor literature. Our calibration 

requires that the impact of schooling on human capital be consistent with the average return 

to schooling observed in estimates of the Mincer equation conducted on micro data across 56 

separate countries. They also required that the human capital returns to schooling exhibit 

diminishing returns consistent with the observed higher returns to schooling in countries with 

low levels of education. The authors went further to discipline the calibration by requiring 
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that average human-capital growth not be so high that technological regress must have 

occurred on average in the world over 1960-1990. The principal finding was that the impact 

of schooling on growth probably explains less than one-third of the empirical cross-country 

relationship, and likely much less than one-third. The conclusion was robust to allowing a 

positive external benefit from human capital to technology. 

If high rates of schooling are not generating higher growth, what accounts for the very strong 

relationship between schooling enrolments and subsequent income growth? The overall of 

this study found a strong positive correlation between initial schooling enrolment and the 

subsequent growth rate of per capita GDP across countries. 

Umut, (2011) investigated the impact of human ca ital on economic growth in fourteen 

countries with half of these countries de~1~R~~~mi,u.R.:a111 developing. Umut (2011) used 

annual data for variables of GDP growth r t .,....--.c--- ol enrolment, secondary school-

enrolment, tertiary school enrolment, public ~~t::~!!::·:=::!~, ducation and health expenditure 
in order for analyzing impacts of human omic growth. Health expenditure 

includes public expenditure and Pfi¥ate ex_Qenditure alth . .Jhe countries included are the -u n1versuy or ort ttare 
United States of America, United King £J§el1H~ §fMRW~land, France, Japan, Brazil, 

Turkey, China, Israel, India, Islamic Republic of Iran and South Korea. The data is balanced 

panel and involve from 1999 to 2008. 

The study applied the generalized method of moments (GMM) and panel analysis techniques. 

The analysis and conclusion theoretically; when human capital increases or quality of human 

capital improves economic growth and welfare increase. In this sense, as education of the 

society or health of the population increase productivity increases, correspondingly, 
- - -- --- -······ ·-- . - ............. ·---

eco.nomic growth increases. Therefore this study confirmed that human capital development 

has an impact on economic growth. The empirical analysis of the study showed different 

outcomes compared to the theoretical review, and the empirical analysis mixed outcomes 

when it comes to the existence and direction of relationship between human capital and 

economic growth. 
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Table 3.1 Summary of selected empirical literature on the impact of human 

capital development and economic growth 

Study Country Methodology Variables 

ADEBIYI, M, A. 2006, Nigeria 

Asghar et al (2012) Pakistan Cointergration Health and education 

techniques 

Johnson (2011) 

Cooray (2009) 

Benhabib and 

Spiegel (1994) 

Van Zyl and 

Bomga~Bong-a: -

(2009) 

Nigeria 

Australia 

OLS 

©~~,and~ 
"'" - - i7 
I .I VI ii"f' I \l.lTILMihWl,1:11 e IM us 

TUO I LUMEN \ --
" echrlique 

GDP, Government Spending, 

enrolment pattern on tertiary, 

secondary and primary. 

Quality and Quantity of 

education, Primary, secondary 

and tertiary enrolment ratios. 

Unive ~sity of Fort IffJi.'t-t~l government expenditure 
Toginher in Excellencoon education. 

Cross-country Cobb-Douglas GDP and years of schooling 

aggregate 

production 

function 

South Africa Granger GDP, human capital 
\education -and Training); -- -- ---

Government spending, capital 

stock and unemployment. 

Appleton and Teal Africa and Granger 

causality 

Human and physical capital, 

GDP, Indirect effects of 

investments on human capital 

(2009) South Asia 

Ntongwa (2012) Cross-country Empirical 

relationship 
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Ranis, 2004 India 

mechanisms 

Capabilities 

approach 

Incomen Health and 

Education. Economic growth 

(GDP) 

Wilson and Briscoe European 

(2004) Economy 

Cobb-Douglas Gross output, labor stock, 

production materials, intermediate inputs 

Hanushek, 2013 

function and production function 

variables. 

Cross-country Cross-sectional Cognitive skill, GDP, school 

attainment and human capital 

Boozer et al (2003) United Sates GDP, health, education, 

physical capital and income 

distribution. 

Roux (1994) 

Umut (2011) 

South .L, .,,_-'-...,~q,/ e..i,,, ..... --..... b.rh;;:,,a,,.. , human capital, military 

Tog tJ/lu's11ft/s,Xcellen eexpenditure and total 

Cross-country GMM 

47 

government spending 
GDP growth rate, primary school 

enrolment, secondary school-

enrolment, tertiary school 

enrolment, public expenditure on 
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3.4 Assessment of Literature 

The theoretical literature review points at the economic growth theories that are either applied 

in developed or developing economies. Neoclassical as one of the first economic growth 

theories and neoclassical proved to be inadequate in addressing the issue of economic growth 

by solely attributing it to exogenous economic factors. The development of other theories 

such as endogenous theories mark the inadequacy of theories such as neoclassical to 

meaningfully articulate on human capital and economic growth. Point is economic growth is 

not only caused by the capital. As McCallum (1996) support the motion that determinants of 

economic growth are more than what was stated on neoclassical. This was further outlined 

under endogenous theory under the first version of endo enous growth theory AK theory 

through Lucas and, for the purposes of this s ... "f',!f\r.y'•~J'-J,IIJJ{_J./,,l'.),.'V.l..~J.er growth theory. The inclusion 

of above mentioned endogenous growth th 

of this study about the human capital 

development. 

ly explained), support the view 

eventually the human capital 

Universi1y of Fort Hare 
The empirical review through this stu~0 ~ . JFtrha ........ ., .. '"''"'LtfffiW-country and together with 
country-specific interpretation. 

Findings seem to be providing evidence of possible linkages on human capital development 

and economic growth in emerging economies. Given the different sets of studies reviewed 

also the different variables were used although in some cases results were similar, they varies 

on other instances. 

It became evident that in some studies a relationship does exist between human capital 

-- . development and economic .. growth, however,-what stems out of.the empiricaLis that, other 

researchers used education or education and training as the measure of human capital such as 

Appleton and Teal (2009) and Van Zyl and BongaBonga (2009) respectively. The empirical 

literature review does not only reveals studies that rely on cross-country approach but also 

studies that contain dated results. 
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CHAPTER 4: 

RESEARCH METHODOLOGY AND ANALYTICAL FRAMEWORK 

4.1 Introduction 
This chapter will discuss the econometric methodology employed in the data. Entailed 

in this chapter is model specification, granger causality test, definition of variables, 

expected prior, stationery test, cointergration and diagnostic checks. 

4.2 Model Specification 
This study will adopt and modify the m • • • (2011 ), Howitt, (2005) and 

Ferrara and Guerrini, (2008), with some 

empirical approach takes the form: 

eynesian growth model. The 

And the econometric equation • s follows. • ty f F rt H n1vers1 o o are 
y_t =Bo+ B_l HDI + B_2 GXED +[~~5t¥i~ITT8f~e6~'I74-Cf (4.2) 

Where: 

Y = gross domestic product 

HDI = human development index 

GXED= government expenditure on education 

GXH= government expenditure on health 

OP= trade openness 

I= investment 

The main variable here is Y which is gross domestic product and also the HDI- human 

development index. HDI intends to shift the focus of development towards three factors 

seen as key in expanding the opportunities available to people. These three factors 

Education, Health and Income are difficult to measure so the proxies are deemed to be 
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the best indicators of the level of these targets are chosen to form the indices instead. 

Furthermore, the proxies chosen are relevant. 

Where: 

t represent the time subscript, p is the constant term and E: is the error term of the linear 

function and Y, HDI, GXED, GXH, OP and together with I are as previously explained. 

4.2.1 Definition of variables 
The variables used in the study are; 

an index utilized to rank the developme 

of the inhabitants of the country. 

reason Education, health and Income are use - y variables. 
University of Fort Hare 

Trade openness refers to the degree • 9¥ c e~e with other countries or 

economies, export and imports are used as proxy variables for trade openness and 

portfolio investment ratio formation is used to measure investment. Squalli and Wilson, 

(2006) 

4.2.2 Expected Prior 
A positive relationship betwee1rpi-aild-economic growth-expectedwhichRanis-(2004) 

supported by stating that GDP has a strong effect on literacy and health outcomes, both 

through private expenditures and government programs. Thus, insofar as higher 

incomes facilitate the achievement of other crucial human development objectives, it 

also has an indirect effect on human development. The impact of economic growth on a 

nation's human development level, of course, also depends on other conditions of the 

society. 

In this paper a negative relationship in shot-run Economic growth and for f3 3 and f3 2 

expected, whilst a positive relationship could only take place in the long-run. Chu et al 

1995. Public expenditures can and have played an important role in physical and human 
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capital formation over time. Appropriate public expenditures such as education and health 

can also be effective in boosting economic growth, although there are few chances of 

positive relationship in the short run, when limits to infrastructure or skilled manpower 

become an effective constraint to an increase in production. Umut, (2011) as education of 

the society or health of the population increase productivity increases, correspondingly, 

economic growth increases. Therefore this study confirmed that human capital 

development has an impact on economic growth. Haldar and Mallik (2008). Investment on 

health and education work differently for different countries, but it is a fact that for India's 

health and education i.e., overall human capital expenditure has definitely long run impact 

on growth. 

Finally, both /34 and /3 5 are expected to h v.e tionship with economic growth. 

The estimated relationship between for f3 • Naanwaab et al (2012) whom in 

a cross country study found that Afric rr+11-~'l 11 M1h trend is closely linked with its 

exports volumes to other parts of the worrdl~~~~~~iate was slow during the 1960s to 

the mid-1970s compared to the global avera f: -. %; this caused the region's export 

share in the global market to ' e n ll - 1ld. /
1
iT'I. DJfo1c ..... ..... . ~ i,uuSt half of the original 

growth rate. But with time, as mostR{tf Jhn;Jun-&re~~~\7AHeto open up their markets to 

the rest of the world, the share of exports in GDP has reversed its descent. 

The positive expected relationship between f3 5 and economic growth is reinforced by 

Anwer and Sampath (1999) who found that there is a short and long run relationship 

between investment and economic growth. The results also found a bi-directional 

causality, unidirectional causality from GDP to investment and from investment to GDP. 

4.2.3 Stationarity test 
Stationarity test are conducted to detect and get rid of the unit root problem. Given the 

several tests of stationarity, this study makes use of, and focuses the analysis on those 

that are prominently discussed in the literature and there are 

1. Graphical analysis and 
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ii. The unit root test 

4.2.3.1 Graphical Analysis 

The plot of that nature often gives a clue about the likely nature of times series. A 

stationary process is usually depicted by a graph that fluctuates around the mean 

value/straight line, but a non-stationary series is shown by a graph that moves randomly 

without any clear pattern. 

4.2.3.2 Unit root Testing 

The purpose of the Unit Root test is to determine whether the series is consistent with 

an I(l) process with a stochastic trend, or if it is consistent with an I(O) process, that is 

it is stationary, with a deterministic trend. ---------
Non-stationary data used in estimation p ...IT'IT'~JJ:lvile t-statistics of the estimated 

coefficients that have theoretically infinit he purposes of this study unit 

root test are used to test for stationarity O'{~~~~~i-~. Therefore, two tests are used; 

Augmented Dickey Fuller (ADF) test and th "li .. erron (PP) test. 

University of Fort Hare 
4.2.3.2.1 Augmented Dickey Fulle7~ttreiF Excellence 
This is test is the improvement of the Dickey-Fuller test (DF) which was developed by 

Dickey and Fuller (1979). Dickey-Fuller test is rarely appropriate, and there is 

automatically some implied interest in the power of the Augmented Dickey-Fuller test 

(ADF, Dickey and Fuller (1979) or the Phillips-Perron test (PP, Phillips (1987), Phillips 

and Perron (1988), and Perron and Ng (1996), which allow for a more general process. 

The ADF is given by the following equation; 

11Yt = ao + YYt-1 + azt + rr=1 Pi/),. yt-1+Ut 

(4.3) 

ADF test given by the above equation begin by testing the significance of the 

coefficient of Yt-l• The augmenting is done to remove the possibility of autocorrelation 

among error terms. Subsequently, in the event that the calculated values are greater than 

the critical values, we reject the null and state that the variable is stationary. However, 

under Monte Carlo results, Hendry and Neale (1991) conclude that the ADF test is not 

consistent against a fractional alternative. 
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4.2.3.2.2 Philips-Perron (PP) test 

A problem with the ADF test is that it involves the limitation of extra differenced terms 

in the testing equation. The power of the testing procedure is reduced due to the 

incurred loss of degrees of freedom. The it was based on such limitation that a 

alternative suggestion was made by Philips and Perron (1988) who have the testing 

equation; 

(4.4) 

The PP test using the above equation, ion to the t statistics of the 

coefficient y from the AR(l) regression t ~t~~·~!ffle serial correlation in e1. 

They devise a procedure fQt;.. adjusting. the Pie.key-Fuller static to allow for u n1ver~~t_y ot t·ort Hare 
autocorrelation In the residual froTitJ~ifflelptjflnEJ&rfz~hc~ersions of Dickey-Fuller 
tests are in that the serial correlation between disturbances can be an auto-regression or 

moving average form. PP test suffer severe distortions where autocorrelation of the 

error are predominantly negative, with the actual size much greater than the nominal 

size. However, both ADF and PP test are usually used together and where no clear 

conclusion is visible. 

4.2.3.2.3_Ng Perroi;i Test 

The study will use Ng Perron test for further analysis to obtain robust results. The Ng 

Perron test was developed to rectify some short-comings with the PP and the ADF tests 

because sometimes, conclusions originating from ADF and PP tests which are roughly 

the same, they too are sensitive to the lag length selected. Dufour and King (1991) 

argues that the Ng Perron test offer a second-best solution; the tests has power close to 

point optimal tests with power 50%. Thus, when checking for unit roots these tests 

should be used with data sampled at as many different sampling frequency as feasible. 

Tom et al, (2011), supported the NP test by stating that this test uses a modified lag 

selection criteria, which is the improvement of ADF and PP tests. Since it is 
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advantageous to use the Ng Perron as compared to the ADF and PP tests, Ng Perron 

will take precedence when there is conflict between the two tests 

4.2.4 Cointegration Test 

Cointegration tests are performed in case of non-stationarity of the series to ascertain 

long-term relationships amongst the variables human development index and economic 

growth. Having established the order of integration and stationarity of our variables, the 

cointegration test will be undertaken. Cointegration test will help establish if there is a 

long-run relationship between the human capital development measured by human 

development index and economic growth measured by gross domestic product, Trade 

openness, investment and consumption. 

The concept of integration was introduc 

macroeconomic models containing 

1977) and he has shown that 

s ochastic variables can be 

constructed in such a way that the results ically sound and economically 
meaningful. His work has also provided the erpinnings for modelling with rich 

dynamics among interrelated °RJrl • ~! f. -1e fl) has achieved this 
Together in Excellence 

breakthrough by introducing the concept of cointegrated variables, which has radically 

changed the way empirical models of macroeconomic relationships are formulated 

today. The cointegration concept was further extended by Engle and Granger (1987), it 

is built on the premise that the linear combination of two non-stationery series results in 

a stationery series. 

___ }"'_!1:~ _ c~~~t~~~c1.!i~n _i_~ 1~fl~~1-!Jr~c1.s ~ ---l?~i-~te~ _ ~~~~ti()_~~~i_E_ ~-~~een two se~ies_._ This 
- -

makes cointegration an appropriate analysis technique to test and validate the 

hypothesis that a long-term relationship between human capital development and 

economic growth, by ascertaining the existence of a long-term unit proportionate 

relationship between human development index and gross domestic product, together 

with Investment and trade openness. 

Johansen test is applied in this study for further analysis of cointegration relationship. 

Kapingura (2010) alluded that, Engle and Granger approach alone is not sufficient in 

testing co integration relationship sighting an example that, in an event of more than just 

two variables instead of one, there could be more than one cointegration relationship. 
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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 IT. 

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 

the estimated model is reasonable is done • 

Furthermore on the Engle and Grange 

estimator. The first step involves gene 

~~>:f.teWW..Jlf!$ is that it relies on two-step 

nd the second step involves 

testing the stationarity of the residuals. Mea • g there re, any error that might occur in 

the first step will be carried on 'i..,_"ll,..::,'"""'-lil" tJrt Hare 
In light of the above, it is prudent ·w~g~n 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; 

k A 

Atrace(r) = -T Li=r-1 ln(l - ia ... ............................................... (4.5) 

Atrace(r,r+1) = -Tln(1 - ;[r+1 ) ............................................................ (4.6) 

Here Tis the sample size and ;fi 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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According to Lozano (2008: 13) the VECM is used to establish the causal long-term or 

equilibrium relationship among a set of variables. Furthermore, the two statistical 

properties are required of the variables used in the VEC model: nonstationary and 

co integrated. 

4.2.5 Diagnostic checks 
The model will be diagnosed in order to detect errors. This stage is crucial as it 

validates the parameter estimations outcomes achieved by the estimated model. 

Diagnostic checks test the stochastic properties of the model, such as residual 

autocorrelation, heteroskedasticity and normality. 

4.2.5.1 Autocorrelation LM test 
The Lagrange Multiplier (LM) test is u e~"L-L.I- ~ ..... 

residual serial correlation up to the spe 

is multivariate test statics for 

arris (1995), argued that the 

lag order for this test should be same as tha of a corre , anding VAR. The LM statistics 

tests the null hypothesis of no ~al-correlaii.Qn agii~t an+a1t&mative of autocorrelation un1versuy 01 rorl ttare 
residuals. It is a recommended testi%W@£ @r1rm ~1tW researcher is concerned 

with the possibility that the errors exhibit autocorrelation. 

4.2.5.2 Heteroskedacity test 
This study uses the method by Harvey to test the null hypothesis that the errors terms 

have no heteroskedacity problem and are independent of the regressors and that there is 

no problem of misspecification. The test is run by regressing each product of the 

residuals on the cross products of the regressors and testing the joint significance of the 
------- ----------"·-·····---·-·--. -·-··•-regress10n. 

4.2.5.3 Residual normality test 
The residual normality test used in this study is the multivariate extension of the 

J arque-Bera normality test, which compares the third and fourth moments of the 

residuals those from the normal distribution (E-Views 7 manual). The joint test is based 

on the null hypothesis that residuals are normally distributed. The Jarque-Bera statistic 

testing as explained by the Mantalos (2010) points to non-normality in the residuals. 

However, the absence of normality in the residuals may not render cointegration tests 

invalid. 
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4.2.6 Granger Causality test 
Bhullar (2013) employed the granger causality test to analyse the relationship between 

HDI as a proxy for Human Capital Formation and GDP Per Capita Income PPP as a 

proxy for economic growth. The approach was appropriate for the purposes of the study 

as focused to a single equation, the equation was used to establish actual relationship 

that exist between investments on human capital development through the use of HDI 

and economic growth and through the use of GDP. According to Bhullar (2013), the 

bidirectional causality holds between HDI and GDP. In other words increase in GDP 

leads to enhancement in the HDI. Once human development reaches to a certain level it 

further causes increase in GDP. 

In this section, a granger causality test wiJ:;H~~rtorm.ed to verify the direction of 

causality between gross domestic prod velopment index, the test is 

conducted under the following hypothesi . 

H1 GDP does not Granger Causes H 

H2 HDI does not Granger Cause GDP 
University of Fort Hare 

Together in Excellence 
Other hypothesis includes that of other variables in the equations such as Investment, 

trade openness If H2 is rejected then the causality runs from human development index 

to gross domestic product. Thus the expansion of investment on human capital 

development would results into more increased HDI. 

4.3 Data Sources 
The empiricaLinvestigation _ to be __ carried_ out is based on_ the South_ African_ economy_ 

covering the dataset period from 1980 to 2011. Data sources includes; South African 

Reserve Bank, Quantec data, World Bank Data and Annual reports from the United 

Nations Human Development. 
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CHAPTERS: 

ESTIMATION AND INTERPRETATION OF RESULTS 

5.1 Introduction 
This chapter looked at the analysis and the results which explain the impact of human 

development index on economic growth in South Africa. The analysis follows the 

analytical framework presented in Chapter Four. The chapter is divided into five 

subsections. The unit root test is presented first, followed by cointegration tests. This 

leads to the formulation of the vector error correction model (VECM) which is 

followed by diagnostic checks and the g 

chapter is at end provided. 

5.2 Descriptive Statistics 

alysis. A conclusion for the 

University of Fort Hare 
The correlation matrix results of the~fl uilllJHfi l!4i$~on are presented in table 

5.1, and the results revealed that economic growth (GDP,) is positively related to the 

Government expenditure on education (GXED), government expenditure on health 

(GXH), human capital development (HDI), Investment (I) and openness. The results 

further show that openness s more related to the GDP than most of other variables and 

this comply with the expectations made into the previous chapter/s that most of this 

control variable are positively related to the economic growth. Further tests will be 
- - ·- · - ·- -· · - - -·•- - ····· ···· · - ---· ---- - - -•- ~ - - - ---···------- - ------- ··· - -- - - ·•- - --·- · ... ... ·- - ·· -- -

carried out in the next sections. 
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hie 5.1 Correlation Matrix (Relationship between savings and the variables used in the study) 

GDP GXED GXH HDI I OP 

GDP 1.000000 0.361264 0.465725 0.286786 0.531432 0.906709 

GXED 0.361264 1.000000 0.963453 0.673050 0.197247 0.226334 

GXH 0.465725 0.963453 1.000000 0.540171 0.240089 0.324190 

HDI 0.286786 0.673050 0.540171 1.000000 0.179693 0.084624 

I 0.531432 0.197247 0.240089 0.179693 1.000000 0.374722 

OP 0.906709 0.226334 0.324190 0.084624 0.374722 1.000000 

5.3 Unit root test 

5.3.1 Informal Unit Root Test 

5.3.1.1 Graphical tests 
University of Fort Hare 

Together in Excellence 
Informal test for stationarity is a graphical analysis of the series. Figure 5.1 below, the 

GDP, GXED, GXH, HDI and OP are all trending up with fluctuations while I showed 

no fluctuations. The test results shows that most of the variables have unit root in levels 

but become stationary after first differencing, according to figure 5.1 only I is stationary 

at level. 
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Figure 5.1: Unit root test-Graphical analysis at levels 
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Figure 5 .1 suggest an upward trend for all tested variables except for I which exhibits an up 

and down ward trend, and all but one (I) reveal evidence of non stationarity at levels as they 

all do not fluctuate around their mean. However, as presented on figure 5.2 below, after first 

differencing, the results show fluctuation of trends moving around its mean but the 

fluctuation around the mean is not vast. Considering that even after differencing, there are 

still variables with variances that are not steady, the study cannot conclude stationarity at this 

stage, and this requires the study to further carry out formal unit root test. 
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Based on the results of the variables stationarity at level not all variables are stationary, 

therefore first difference stationary test is necessary. Figure 5 .2 below show the results of the 

stationarity test at first difference. All variables became stationary, despite HDI and Op 

showing weak stationarity, all are integrated of order one based on graphical analysis a 

preliminary conclusion can be made that all variables are stationary at first difference. 

Figure 5.2: Unit root test-Graphical analysis at first difference 

Differenced GDP 

5,000-,------------------, 

4,000 

Differenced GXH 

8 

6 

4 

2 

0 

Differenced GXED 

20----------------~ 

16 

Differenced HDI 

.012 

.008 

.004 

.000 

-2-+-,---r--r--,---,.--.--,,--,--,-,---,--,-...........,.--,---,.--,-,--,-~-,--,-~~ ............. ~--1-.008-+-,-~~~~~~~~~~~~~~....-.--l 
80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 

61 



 

 

Differenced I Differenced Trade openess 

60,000 6 

4 
40,000 

2 

20,000 
0 

0 -2 

-4 
-20,000 

-6 

-40,000 
-8 

-60,000 -10 
80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 

Based on the analysis of informal analysis alone, a stationarity status of the variables 

cannot be reached as yet, and that necess· ity analysis using the formal 

hypothesis testing. 

5.3.2 Formal unit root test. 
The study employed two tes~for statioparity%hus the Augmented Dickey-Fuller 

. . ,rers1tvd ~Fort Hareh . d (ADF) and Phillip-Perron (P . cke_v.han'd . fer ~xtencled t etr test proce ure ogec erzn xceuence 
suggesting an augmented version of the test which includes extra lagged terms of 

dependable variable in order to eliminate autocorrelation, Asteriou and Hall, (2006). 

The PP test developed a generalization of the ADF test allows fairly mild assumptions 

concerning the distribution of errors. 

The critical values for the ADF and PP tests are obtained from MacKinnon (2010) one-

sided p-values while. The methods inserted in the unit root testing such as intercept, 
-- - ---Trend--and- intercept arid tieiid ii{the levels or the time-series- iii -order-to- specify the 

deterministic terms in the augmented Dickey-Fuller regression which is in terms of the 

first differences of the time series, MacKinnon (2010). 

Table 5.2 and table 5.3 below show the results tests at level and test at first difference 

respectively. As previously mentioned in Chapter 4, PP test will take the precedence 

over ADF in an event of conflicting results. Both ADF and PP tests test the null 

hypothesis of a unit root. The null hypothesis of a unit root is rejected in favour of the 

stationary alternative in each case if the test statistic is more negative than the critical 

value. Thus, a rejection of the null hypothesis means that the series do not have a unit 
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root. The results were carried out under three models, that is, with no constant and 

trend, with constant but no trend, with both trend and constant. 

Table 5.2 Unit root tests: Level Series 

Augmented Dickey Fuller Test Phillips Perron Test 
Variable Constant Constant None Constant Constant 

and trend and trend 

GDP 13.76444 -2.609478 23.35344 31.57545 5.979688 
GXED -3.457395 -2.983084 0.101033 -8.643385 -4.462062 
GXH -3.358516 -3.220111 -0.200610 -5.796648 -6.019794 
HDI -3.396940 -3.572649 -0.570085 -1.853734 -1.517576 
I -0.355684 -2.374069 -1.067895 -4.108164 -5.799714 
OP -0.652594 -2.753438 -0.681 >qi ~It,. I\ ,rY,-4;,:SY~ 8 -2.633446 
Note: *** represents stationary at 1% level of Sl&t;,i -air~. 
** represents stationary at 5% level of significar c~? 7 -
* represents stationary at 10% level of significar c ~N I 

LU MINE US 
TUO LUMEN 

5.3 Unit root tests: First Difference Series ~ _/ 
Augmented Dickey Fuller Te~ ... . . - PJli!!iPs P~rrQ.n ... Test 

Variable Constant Constant u rn.v,~rsny lTorlaQfI n 
and trend Toaether i n Excellence 

8GDP -1.521400** -0.179630** -1.806597* -0.302189** 
8GXED 5.709576*** 6.181310*** 5.564877*** 5.709576*** 
8GXH 5.480410*** 5.658771 *** 5.319338*** 5.480866*** 
8HDI 2.131495* 2.107413** 2.053591 ** 2.118382** 
81 1.532502*** 1.843112 0.956554*** 16.21472*** 
80P 1.410508*** 2.038956 0.543706*** 7.066491 *** 
Note: *** represents stationary at 1% level of significance 
** represents stationary at 5% level of significance 
* represents stationary at 10% level of significance 

Source: Author's computation using Eviews 7 

;...tf~tant 
and trend 
-3.641418** 
6.233576*** 
5.667024*** 
2.115250*** 
16.20337*** 
10.15038*** 

None 

24.43707 
-0.101033 
-0.207623 
-0.919184 
-3.436699 
-1.785267 

None 

1.168990** 
5.564877*** 
5.319353*** 
2.020045** 
14.13396*** 
5.751371 *** 

The results in table 5 .3 show that all the variables are stationary in first differences. 

This suggests that that differencing once was all that was required to bring these 

variables to stationarity. First differencing the series removes all the weaker stationary 

components in all cases and the null hypothesis of non Stationarity is clearly rejected at 

the 1 % significance level except for GDP which was stationary at level, suggesting that 

all our variables are integrated of order 1. From the above tests, we conclude therefore 

that all series are first difference stationary I (1), thus the variables, are integrated of the 

same order. 
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However taking into account the problems highlighted about the ADF and the PP in 

case of short samples, the Ng Perron test was carried out as a robustness check. The 

results are reported in table 5.4 and table 5.5. 

Table 5.4: Ng-Perron in Level Series 

Variables MZa MZt MSB 
Deterministic terms Deterministic terms Deterministic terms 
C c,t C c,t C c,t 

GDP -5.43 -2.80 -1.44 -1.61 0.44 0.08 

GXED -2.54 -1.12 -2.07 -0.90 0.45 0.22 

GXH -4.40 -3.45 -2.11 -4.89 0.07 0.43 

HDI -1.37 -3.54 -1.81 -1.33 0.33 0.11 

I -0.46 -0.91 -0.33 -3.12 0.23 0.12 

OP -4.23 -5.23 -2.01 -3.·;~ n ,,., 0.70 x· 
Note: ***denotes significance at 1 % I~ ** Significance at 5% 
* s· ·fi 1oo/c ""' 7 1gn1 1cance at o 

1 

-,N-{"'DE 

111 
LUMINE BIMUs 

TUO LUMEN 
Table 5.5: Ng-Perron in First Difference • i • - ,_ 

"-Variables MZa M~tT . . . MS~ . ....... 
Deterministic terms D I 1"] ,l'll.1,ir-ci•~M¥ e H• ,s {p)~-:~~,l·-~ .;_a_.arp t l L ______ • 
C c,t C 

8GDP -17.47*** -17.11 *** -5.16*** 

8GXED -8.48** -12.34** -6.90** 

8GXH -12.67*** -7.33*** -5.88*** 

8HDI -11.04*** -10.66*** -4.54*** 

81 -10.09*** -11.54*** -3.22*** 

80P -9.23*** -8.78*** -7.22*** 

Note: ***denotes significance at 1 % 
** Significance at 5% 
* Significance at 10% 

1 ~etheri 
-5.86** 
-3.525** 
-5.40*** 
-5.34*** 
-1.67** 
-5.11 ** 

.. . c denotes constantand c,t denotes constant and-trend 

TCExcelli ~ll!te 
0.19* 0.18** 
0.33** 0.11*** 
0.09*** 0.33** 
1.12*** 0.44*** 
0.29** 0.17** 
0.22*** 0.50*** 

MPT 
Deterministic terms 
C c,t 
4.33 0.56 
6.32 0.67 
4.54 0.22 
1.52 5.09 
3.229 0.55 
2.33 3.31 

MPT 
Deterministic terms 
C c,t 
0.45** 8.22** 
3.43** 7.15** 
1.70** 4.88** 
0.87** 3.78*** 
1.33** 8.11 ** 
3.23*** 9.37*** 

Consistent with the ADF and the PP, all variables were not stationary at their level 

series. However in the first difference all variables are stationary. This again suggest 

that all that was required was to difference the variables once to make them stationary. 

This makes it possible to examine if there is a long-term relationship between the 

variables of interest employing the Johansen cointegration technique. 
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5.4 Cointergration 

Cointegration implies the existence of a long run relationship between variables. If variables 

are cointegrated, it means they are integrated of the same order, but within them exists a 

linear combination of at least one or more variables are integrated of order zero. The most 

frequently used test for the cointegration rank is the likelihood ratio (LR) test (Johansen, 

1988). Its popularity stems from the fact that it is conceptually simple since it an LR test and 

the test statistic is easy to compute by reduced rank regression. 

Table 5.6 below shows the lag length criteria obtained from the unrestricted VAR and the 

common information criteria are the Akaike Information Criteria (AIC), Schwarz Information 

Criterion (SIC), Hannan-Quinn Informatio 

and the Likelihood Ratio (LR). 

The VAR model was estimated for larg 

estimating the model for one lag less until less 

), Final Prediction Error (FPE) 

s, then reducing down by re-

Th . c: • • • !Jni~:versitv.of Fort H:irP d FPE b h 1 1 e m1ormat10n cntenon approacu pro ces qonfhcbug re&\ll'ts as-rK'an ot se ects 
ogetner m b--Xceuence 

lags whilst the AIC, SC and HQ select 3 lags. An optimal lag length is required to produce 

uncorrelated and homoscedastic residuals. In this study the optimal lag length was chosen 

based on the Schwarz Information Criterion (SIC). 

The lag length results in show that a lagl is chosen by two information criterion the 

Likelihood Ratio (LR) and the Final Prediction Error (FPE) information criterion. While lag3, 

is chosen by three information criterions, the Akaike information criterion (AIC), Schwarz 

-Infoiriiatfoii-Criforfon······ (Sicr ana- • Haiiiian-:.Quirm·-1nronnation- criterion ··cHQI). Lag3··-was 
chosen, the choice of this lag length was based on the fact that Akaike information criterion 

(AIC) is more suitable and it imposes a harsher penalty for including an increasingly large 

number ofregressors (Gujarat 2003). 
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Table 5.6 VAR Lag Order Selection Criteria I 
Lag LogL LR FPE AIC SC HQ 

0 -400.2402 NA 1.50e+11 42.76213 43.06038 42.81261 
1 -250.5766 189.0488* 1188692.* 30.79754 32.88525 31.15086 
2 -202.5254 30.34813 1681274. 29.52899 33.40616 30.18516 
3 2536.603 0.000000 NA -255.0108* -249.3442* -254.0518* 

* indicates lag order selected by the criterion 
LR: sequential modified LR test statistic (each test at 5% level) 
FPE: Final prediction error 
AIC: Akaike information criterion 
SC: Schwarz information criterion 
HQ: Hannan-Quinn information criterion 

5.4.1 Johansen Cointegration Tes 
According to Hjalmarsson and Osterholm 2 nt gration of variables implies that 

there is long run relationship. However, t t assumption that these methods 

typically rely upon is often not easy to jus:tJ·.~:eli~~~1c or theoretical grounds. In this 

study an efforts to verify the selected variables through probability distribution and 

theoretical priors in order to ensur~ ... 11~1r1_..lt:.Y,;'tulJ~1,.,~Qi1-=~Jl.-l,l1aiiµvc!'·.fJJ,LAW,:'"!1~·JJJ1~1__. ..... ,_~·-variable. 

Saikkonen and Trenkler (2000) suppoJ@6i1Y.'Yy iMJfitgli fl,IS'ace test tend to have a more 

heavily distorted sizes whereas their power performance is superior to that of maximum 

1 eigenvalue competitors. Furthermore, the trace test proves to more advantageous for this 

because there at least two cointegrating relations in the process than specified under the null 

hypothesis. 

5.4.1.1 Number of cointegration vectors 

-- The-top-part -of Table S-~7;--presents the Johansen-·co-:integration· test based-ou-the-trace·test;--

while the bottom part presents the results of this test based on the maximum eigenvalue 

test. 

Starting with the trace test, the null hypothesis of no co-integrating vectors is rejected, 

since the test statistic of about 140.43 is greater than the 5 per cent critical value of 

approximately 103.84. In the same way, the null hypothesis that there are at most 1 co-

integrating vectors is rejected. 
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Furthermore, the null hypothesis that there are at most 2 co-integrating vectors is rejected 

because test statistics value 58.71 is greater than 54.07, but the null hypothesis that there 

are at most 2 co-integrating vectors cannot be rejected, since the test statistic of 

approximately 33.67 is now less than the 5 per cent critical value of about 35.19. The trace 

test, therefore, indicates at least 3 co-integrating relationships (vectors) at the 5 per cent 

level of significance. The maximum eigenvalue form of the Johansen test also rejects the 

null hypothesis of no co-integration at the same level as the trace statistic, thus it 

corroborate with the trace statistic results. Hjalmarsson and Osterholm (2007), Null 

hypothesis and even not collaborating results can occur due to structural break in the data. 

University of Fort Hare 
Together in Excellence 
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Table 5.7: Johansen co-integration rank test results 

Unrestricted Cointegration Rank Test (Trace) 

Hypothesized Trace 0.05 
No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

None* 0.840220 140.4388 103.8473 0.0000 
At most 1 * 0.589374 85.42013 76.97277 0.0098 
At most 2 * 0.566030 58.71799 54.07904 0.0182 
At most 3 0.456044 33.67461 35.19275 0.0722 
At most 4 0.251281 15.40800 20.26184 0.2039 
At most 5 0.200851 6.726243 9.164546 0.1416 

Trace test indicates 3 cointegrating eqn(s) at the 0.05 level 

* denotes rejection of the hypothesis at the 0.05 leve ~I\A/1114 
**MacKinnon-Haug-Michelis (1999) p-values 

Unrestricted Cointegration Rank Test (Maximum EigE nv ifueL _ ' [7 - .~ .. 
111 -- .; II 

I LU~~•.::•• .. r:i.~2 II 
Hypothesized la II / 0.05 

X 
No. of CE(s) Eigenvalue St~c __/ Critical Value Prob.** 

-- - -
None* o.840220 un ver ..,.·::. .,·--:n t c rt .i • -~-80 0.0007 

At most 1 0.589374 rrog e~tffi Exce 'lencf!.34.80587 0.3327 
At most 2 0.566030 25.04338 28.58808 0.1329 
At most 3 0.456044 18.26661 22.29962 0.1666 
At most 4 0.251281 8.681757 15.89210 0.4687 
At most 5 0.200851 6.726243 9.164546 0.1416 

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level 

* denotes rejection of the hypothesis at the 0.05 level 

**MacKinnon-Haug-Michelis (1999) p-values 

After ascertaining the existence of co-integrating relationships, the vector error correction 

model (VECM) was estimated to test for the short-run dynamics. The VECM allows a 

distinction between the long and short run parameters for the variables. This section therefore 

looks at the variables constitute the cointegrating equations. The section below shows the 

estimates ofVECM through the E-views software with cointegrating equations. 

5.5 Vector Error Correction Modelling 
The ECM techniques allow the long run and short run dynamics to be estimated in a 

single step. The constant term of the single error correction framework is a combination 
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of the short run and long run constant. Using the number of co-integrating 

relationships, the number of lags and the deterministic trend assumption obtained in the 

previous steps a VECM is specified and estimated. Table 5 .9 below show the estimates 

of VECM through the E-views software with specified cointegration equations. All the 

coefficients were significant at 1 % level of significance. According to2 when the 

variables are in logarithms and one cointegrating vector is estimated, 

Table 5.8: Vector Error Correction Model 

Variable GDP GXED GXH 
CointE 1.000000 525.3978 -1278.912 

705.864 1256.8 
[ 0.74433] 

I OP 
-0.368612 985.9562 

(308.563 

3.89461] 3.19532 

C 

-40401.05 
27376.9 

[-
1.47573] 

assumed in each of the control variables and t. •L- --1--J!,~ •-•-~ gives the indication to the nature of 

relationship that exist between thtlm • ...,.IA, • .f:".,,.}J,11JJ ...... -r••-IO",.lB l"'Jlol---•-1ong run effect is given 

by the numerical information in the 10\r tfr f!l!irltiRn-ff fR~YWJF@orrection terms. 

5.5.1 Long Run Parameters 
The empirical results show that there is positive relationship between expenditure on 

education, GXED and the gross domestic product GDP, and so when the expenditure 

on education increases by 1 % then gross domestic product increases by 525.39%. This 

-is -consistent with -the-expected prior -that education-does -influence the -increase--of-the 

economic growth. Adebiyi (2006) mentioned that there is sufficient evidence to suggest 

that formal education makes a positive contribution towards economic growth. 

Consequently, the definition of a nation's wealth has widened to accommodate not only 

physical capital but also human capital as an independent factor of production required 

to achieve high and sustainable economic growth rates. 

On the other hand, another government expenditure on health shown by GXH of -

1 
I 1278.91 % on table 5.9 above indicates a negative long run relation with economic 

growth. Peykarjou et al (2011 ), Alluded that health expenditures have been leaded to 

increase human capital inventory and as a result GDP growth of countries through 

69 



 

 

improving health indexes. Therefore, health expenditures and real gross domestic 

product in each country have mutual relationship based on theoretical principles. 

__ However the negative relationship is explained by the fact that health as indirect impact 

on production and thus health impacts is more effective for long-term economic growth 

when combined with other human resource skills such as education and training, Weil, 

(2006). 

Human development index has a positive relation with economic growth and a 1 % 

increase in the HDI leads to a 45832.27% increase in the GDP. The abilities, skills and 

healthiness of a person are critical for economic growth and development of a country 

thus makes the investment towards such initiatives more important. It is now undoubted 

that expenditure towards people is signi 1c:an1M@rP4J1att,os s of human development and 

eventually economic growth, Adebiyi, (2 © 

The investment has negative long rum economic growth. According 
to table 5.8 above, investment has small a not sigtl! cant effect to economic growth. 

This means a 1 percent increasp,in the investment ;i~s nqt directly cause the economic u n1versny or .r orI .ttare 
growth. Trade openness showed Pffllj~ lt&P ~ci!fru~ip, the openness causes 
faster and rates of productivity growth. 

5.5.2 Short Run Parameters 
Short run analysis is intended to capture the short run determinants of the gross 

domestic product. Comparing the coefficients of the error correction terms (CointEq 1 ), 

...... 9f....Table _ __5J_Q _Aft~_r _ _th~ __ .lo1Jg __ 111n _r.~_lc1tions_hip ___ bas_ ]:,_e~n ___ establisbed,_the __ sh_or-t _rµn _ 

equilibrium parameter estimates are reported in table 5.10 below. The coefficients of 

the error correction terms contribute to the discussion of the short run relationship. 

The estimated coefficient negative and significant and further indicates that about 8per 

cent of D(GDP)is corrected within 1 year. D(OP) has the most significant coefficient, 

with at-value of -3.714 and has a correct negative sign, the D(GDP) has also negative 

sign meaning that there is disequilibrium in the short run and it will adjust in the long 

; I run. The other variables either have a wrong sign or are less significant, suggesting that 

the gross domestic product equation constitutes the true co-integrating relationship in 

the first cointegrating vector 
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GXEH, GXH, HDI and OP have coefficients that are negative and significant meaning 

that these variables converge to the long run equilibrium. Whilst, I has a positive 

coefficient meaning that any disequilibrium in it continues to grow. Any positive 

coefficient in an error correction model could also signify incomplete specifications. 

The adjustment coefficients entail short-run dynamics. Furthermore, the signs of the 

coefficients of the model estimated carry the correct signs and conform to the 

predictions of economic theory and previous empirical work. 

Table 5.9 Error Correction Model 

Error Correction: 

CointEq1 

D(GDP) 

-0.001562 
(0.01 736) 

[ -0.08997] 

D(GXED) D(GXH) D(HDI) 

-7.48E-08 
(1.5E-07) 

[-0.49093] 

D(I) 

2.240118 
(0.29281) 
[ 7.65032] 

5.6 Granger Causality tes nivers • t otF~rt Hare 
The study runs granger causality tes.t..usmgJJY1eg rnrt zin accordance with the VECM 

-1 ogerHer zrr xee ence 
model, in order to examine the short-run causality between control variable and 

economic growth. 

Table 5.10: Granger Causality test 

Null Hypothesis: 

-- OP does-riot Gran{Jer-cause-GDP -· -

GDP does not Granger Cause OP 

I does not Granger Cause GDP 

GDP does not Granger Cause I 

GXH does not Granger Cause GDP 

GDP does not Granger Cause GXH 

GXED does not Granger Cause GDP 

GDP does not Granger Cause GXED 

71 

Obs F-Statistic Prob. 

30 -- 0. 7 4240 -0.4862 

2.99741 0.0681 

30 7.69148 0.0025 

8. 76103 0.0013 

30 

30 

0.07060 0.9320 

0. 7 437 4 0.4856 

0.06806 0.9344 

0.14988 0.8616 

D(OP) 

-0.000287 
(7.7E-05) 

[-3.71466] 



 

 

HDI does not Granger Cause GDP 

GDP does not Gran er Cause HDI 

30 0.18070 0.8358 

0. 08042 0. 9230 

The granger causality test was conducted in order to test the impact of the independent 

variables, openness, Human development, expenditure on education expenditure on health 

and investment. 

A rejection of the null hypothesis imply that the first series Granger-causes the second series 

and vice versa. The estimated Granger causality results are reported in Table 5 .10 above. The 

results show that there is no causal relationship between most of the control variables and the 

economic growth. Furthermore, the resu s 

economic growth and trade openness, this 6a ip runs from economic growth 

depicted by GDP in the diagram to trade o shown by OP. Zeren, F and Ari, 

A (2013 ), It is also possible that the causa onomic growth to the openness. 

That is because high productivity reduces the u • at, in tum, increase exports. 

University of Fort Hare 
The causality from economic growth td1 tflhoi,frf&rufig~ ii~t the growth observed in the 

country is realized internally. An internal economic growth rate is explained by investments 

in physical and human capital as well as research and development (R&D) efforts (also cited 

by Akilou, 2013). (This supports the analysis made in previous chapters and the causal 

relationship below). 

Additionally, the results posit that there is bi-directional relationship between Investment 

and economic growth this causal relationship runs from economic growth (GDP) to 

Investment (I) and from Investment to economic growth. 

This relationship lends support to Anwer and Sampath (1999) that both GDP and 

investment are interdependent and could cause each other simultaneously or there could be 

no causality among them but they might move together under the influence of other 

factors. 
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5.7 Diagnostic checks for the VECMs 
This stage is crucial in the analysis; the VECM model was subjected to rigorous 

diagnostic tests. Diagnostic checks test the stochastic properties of the model, such as 

residual autocorrelation, heteroskedasticity, and normality. 

5.7.1 Autocorrection LM test 
The Lagrange Multiplier (LM) test is used in this study is multivariate test statics for 

residual serial correlation up to the specified lag order. 

ts 

Lags 

1 35.5G!~ ~ ad41SS 
2 23.1 3 
3 54.39364 
4lJ ni .J.1' t of u•n~1~ Hare 

1~iiiE in E&?ffl1ce 
7 
8 
9 
10 
11 
12 

32.50266 
64.54036 
58.26758 
38.60723 
29.08222 
53.52815 

0.6357 
0.0024 
0.0108 
0.3526 
0.7865 
0.0302 

Probs from chi-square with 36 df. 
Source: author computation using Eviews7 

The serial correlation occurs in time-series studies when the errors associated with a 

given time period carry over into future time periods. The zero probability value 

indicates the presence of serial correlation whilst with the high probability we fail to 

reject the null that there is no serial correlation. In the above probability 0.4889 is high, 

therefore· we fail to reject the null hypothesis and conclude that there is no serial 

correlation among the variables. 
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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, 625 and p-value of 0.4753 is 

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

normality. Skewness and JB o:trJ-~~i~ f·ffi>~b'f hpfft ealues of 0.8880 and 
0.7674 respectively are insignifican~d mf<i~ lld ooect the null. 

Table 5.13: Residual normality test 

Null Hypothesis: residuals are multivariate normal 

Chi-sq P-Value 

Skewness 0.019846 0.8880 
-- - -- - . -------· - . -· · - .. 

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. 
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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-v· w -cA--#- , ith 2 specified cointegration 

equations, which simultaneously provide uR:::.~1,,u;stimates for both the long and 

short run relationships. The short run d,~~ ;}ffl1~~~~Mistent with literature showing 

the HDI, GXH, GXED and OP have po • GDP whilst I have a negative 

impact. Followed by diagnostic checks an 

the diagnostic check, the mo e ffi 
causality test is that there is no clearToag 

- er causality analysis, proven by 

2fr-° ble. Entailed in the 

fi!~ 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 em • e the impact of human capital 

development on economic growth using annua ata..fo; eriod 1980 to 2010 in the case of 

South Africa. The study hypothes-'ic!>":k'-.1_.~~!,,~"~'I[. ~,. .. -....?. • ship with economic 

growth in South Africa. An overvievl'OOt,Yi!fOO ~ ljm 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 

_ deyel_opment_ js_ piyotal _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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favor of the study under all the three estimation tools; auto-correction model, normality, 

Heteroskedasticity. The results indicated the presence of no serial correlation, the model 

did not suffer from heteroskedasticity due to the high probability value after the estimation 

and normality test estimation favoured the model of the study. 

6.3 Policy Implications and Recommendations 
The results of the study have revealed that human capital development does have an 

impact on economic growth. Expenditure on education and expenditure on health 

proved to have positive relationship with economic growth and thus make a significant 

impact on human capital development 

In light of the above, the study suggests - ............. .... .. ,. ... 

that investment in education and healt 

sustainable economic growth. From the u1· in~1rJ.1ltJ&° 

ed and implemented to ensure 

tilized in order to achieve a 

P. ars that human development 

seems to be a necessary prerequisite __ sustainable growth, given the 

outcomes of long run relationship betw~en economic ~owth and human capital 
. TT n1vers1~ of F°ffit are . development. There current m:ma1I~s tram1 .se~ n fo e y1eTdmg returns that are 

1 ogerne m .fixce ence 
matching its financial inputs. 

The study also recommends that the government should provide incentives to 

companies and NGOs in the form of taxes of grants to encourage them to increase 

investment in training. The education policies need strong and reasonable intervallic 

review in order to maintain economic and societal relevancy of education 

. lfJrnman.J.le_y~lop111~1J.tj111pro_yem~nJs a.rejn.cle~Jl a. pr~c911d_iiion for_ ~µstaina.bl~ . .. 

economic growth, government policy and public funding may be necessary to move a 

nation above the human development threshold level. 

Finally, it is suggested that South Africa pays especial attention into maximal 

utilization of the already existing human capital through expanding employment 

opportunities and job creation that match the skills. 
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6.4 Limitations and areas for further research 
The study was based on the South African economy only therefore the application of 

results may not be directly applicable in the context of other countries. Nonetheless, the 

study remains significant as the conclusions drawn from it may prove to be useful in the 

South African context. Applications to other economies must be done with caution. 

The study focused on selected macroeconomic variables determining the human 

development index in South Africa that can be accommodated by the models. This 

study only considered the period from 1980 up to 2011. However the period covered is 

of great significance to policy formulation as the advent of democracy came with a 

number of policy reforms which changed the macroeconomic operation order of the 

economy. 

The use of data from different sources e ced the results, also for most 

variables used in this study, quarterly da • ble, and therefore annual data 

was used. Documented information in e Lu-Mt-Nllffil,~ UcS1Hllci showed that researchers did 

not have a conclusive measure of human ent, HDI was used and the 

proxies supporting this variable. Th~ risk i11volve~· n these ~oxies is that they may not 
1 h . Un1vers1tv o Fort . are. . correct y represent t e impact orth actu: =efana sA r su tmg m mcons1stent results. ager er m xce ence 

Nevertheless, these problems seem not to have significantly affected the findings 

presented of this study, since they corroborate with both the theoretical and empirical 

facts on the impact of human capital development on economic growth. 
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7.1 Appendices 
Countries used in the empirical review 

United States of America 

United Kingdom 

Italy 

Spain 

New Zealand 

France 

Japan 

Brazil 

Turkey 

China 
1--I-sr-ae_l _______ ----+-..............,-~~ .............. f Fort Hare 

To ether in Excellence 
India 

Islamic Republic of Iran 

South Korea 

South Africa 

Nigeria 
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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 17.1 9.9 58.1 
1985 4002 -19.25 17.21189405 17.4 9.8 58.1 
1986 4584 -426 17.05759162 18.1 9.3 58.9 
1987 5245 -402.75 16.85243089 18.3 9.6 59.8 
1988 6164 -180.25 17.58387411 18.3 9.8 60.7 
1989 7247 193.25 16 /I // 4 17.6 9 61.4 
1990 8172 209.25 15 i?Lf~~1)651''W_ 17.7 8.9 62.1 
1991 9167 435 14 2~ 06523 '\:(, 19.1 9.3 63.1 
1992 10066 1306.75 14, ~! •4~,~\IVl(j'f"" ,IM11,. 20.3 9.8 63.3 
1993 11286 606.75 15JJ l(lf7JOQ~UMEN 

I 20.8 9.4 63.6 
1994 12504 2574.5 16.:r 954255 / 18.3 8.9 64.9 
1995 13920 2662.75 17.665~7~~ ~ 20.4 9.1 65 
1996 15368 4495.75 TTni, ,,~~W-~~ "RArt l ~~-iA 9.5 64.6 
1997 16699 12890.75 - --~ f_g~iJ4~•4:Z5~:-:~:;;:-· ,.22-- - 9.9 64.1 
1998 17703 12613 - 21..03139479. l.l i-,21.3 10.3 63.4 
1999 19001 20970.75 20.58739014 20.6 10.1 62.7 
2000 21104 2948.25 23.06520091 20.3 9.7 62.2 
2001 22895 -6000 25.04057655 20.4 10.3 61.5 
2002 25763 1336 28.1875558 20.1 9.5 61.1 
2003 27483 1887 24. 73601863 19.6 9.5 60.7 
2004 30066 11565.5 25.01593162 19.5 9.4 60.5 
2005 32855 9047 26.41083549 18.3 9.3 60.4 
2006 36416 36125.25 30.31420255 18.4 9.7 60.6 
2007 40966 24371.25 32.32949275 18.1 9.9 60.9 
2008 

- ·- ·45254~-- -· --~ ---·----·-··--··-·----··- ----~--

37.30898926 18.1 10.3 61.3 -17885 
2009 47676 26808.5 28.01199765 18.3 10.4 61.6 
2010 52087 26969 28.04375372 19.6 11.5 62.1 
2011 56504 11469.5 30.55891618 20.1 11.8 62.5 
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