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ABSTRACT 

The objective of this thesis is to investigate if human capital has a significant impact on 

economic growth. This is tested with a panel data regression model where data is taken annually 

from the Sub-Saharan Africa region between the years 1988-2011. The final regression model 

displayed education as a positive factor for GDP per capita growth, but not at a significant level. 

This result resembles many previous studies, and leads to the conclusion that we do not have a 

significant relationship between education enrolment and economic growth. The result raises the 

question if enrolment rates in school are a valid variable to capture human capital with, and calls 

for more investigations on the quality aspect of education. 
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1. INTRODUCTION 

In this section the background of the study, problem statement, study objective, and methodology 

and scope of the study are presented. 

1.1 Background of the Study 

The UN Food and Agricultural Organization estimated that 239 million undernourished people 

lived in Sub-Saharan Africa (SSA) in year 2010. The area of Sub-Saharan Africa (SSA) includes 

many regions with the lowest measured GDP per capita in the world. The stagnant growth rates 

in this region resulted in poverty reduction attempts from the IMF, and different developing 

organizations targeted economic growth programs on this region. At the same time, many 

economists today argues that education is essential for economic progress in low income 

countries. In the Millennium Development Goals devised by the United Nations we can read that 

achieving universal primary education is goal number two. Poverty Reduction Programs devised 

through the IMF emphasize on improving people’s access to education, and many help 

organizations ambiguously try to stimulate the possibilities for children to access school. 

Education is expected to be the main contributor for increasing human capital. This in turn is 

believed to impose a more efficient production of goods and services, inspire to new innovations, 

and nourishing a more advanced industrial climate. Lately, economist also focus on external 

benefits from education such as lower crime rates, less inequality within populations and better 

understanding and democratic participation in well-educated regions. These external benefits 

from education and their effects on industrial productions are believed to lead to increased 

economic growth. (Rist, 2008) 

 Since the IMF and the UN and other organizations emphasize on human capital and 

education for economic growth purposes, it would be interesting to investigate the relationship 

between economic growth and human capital.  

1.2 Problem Statement 

Does human capital have a positive effect on economic growth in Sub-Sahara Africa? 

1.3 Study objective 

The objective of this thesis is to investigate if human capital has a significant impact on 

economic growth. 
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1.4 Methodology and Scope of the study 

The problem statement is investigated with help of a multiple regression model. The dependent 

variable in the regression model is Gross Domestic Product per capita growth. Independent 

variables are: Education, Foreign Direct Investment, Life Expectancy, Population Growth Rate, 

Savings Rate, Internet Users, and Economic Freedom. The data for these variables are gathered 

annually from 1988-2011 and for countries in the Sub-Saharan Africa region. Dummy variables 

are included in the regression model to account for country and year specific differences. Data 

takes from the World Bank’s and the Heritage Foundation’s data bases. 

Only Sub-Saharan African countries, as defined by the UN, are investigated. SSA consists of 

48 countries but a few countries are removed due to missing observations for some desired 

variables. The excluded countries are: South Sudan, Somalia, Saõ Tome and Principe, and 

Eritrea. Tanzania lack one observation in the dependent variable, but is not excluded from the 

data set. This gives a total number of 44 countries. Human capital is measured with the factor: 

Education. 
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The following table defines the countries included in the thesis and their mean annual growth 

rates from the period 1988-20111: 

Table 1.1 Mean GDP per capita growth for each country 

Country Mean Growth N NA Country Mean Growth N NA 

Angola 2.5 24 0 Liberia 0.9 24 0 
Benin 0.8 24 0 Madagascar -0.6 24 0 

Botswana 3.9 24 0 Malawi 1.4 24 0 
Burkina Faso 2.3 24 0 Mali 1.9 24 0 

Burundi -0.9 24 0 Mauritania 1.0 24 0 

Cameroon -0.9 24 0 Mauritius 3.8 24 0 
Cape Verde 4.3 24 0 Mozambique 4.0 24 0 

Central Africa -0.7 24 0 Namibia 1.4 24 0 
Chad 2.7 24 0 Niger -0.4 24 0 

Comoros -0.9 24 0 Nigeria 2.6 24 0 
Congo Dem Rep -3.2 24 0 Rwanda 2.6 24 0 

Congo Rep 0.3 24 0 Senegal 0.4 24 0 
Cote d'Ivoire -1.0 24 0 Seychelles 3.1 24 0 

Equatorial Guinea 13.3 24 0 Sierra Leone 0.3 24 0 
Ethiopia 2.4 24 0 South Africa 0.8 24 0 
Gabon 0.5 24 0 Sudan 2.4 24 0 

Gambia 0.9 24 0 Swaziland 2.5 24 0 
Ghana 2.8 24 0 Tanzania 2.1 23 1 
Guinea 2.2 24 0 Togo 0.0 24 0 

Guinea Bissau 0.3 24 0 Uganda 3.6 24 0 
Kenya 0.4 24 0 Zambia 0.5 24 0 

Lesotho 2.9 24 0 Zimbabwe -1.2 24 0 
 

N stands for number of years the mean value of GDP per capita growth is calculated on, and NA 

for number of missing observations. These are the countries in scope of this thesis. 

  

                                                 
1 Note that this is the mean growth rate each year between 1988 and 2011, not the growth rate from 1988 to 2011. 
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2. PREVIOUS STUDIES 

This section presents a few studies that have been conducted on human capital and economic 

growth. 

 

Mincer (1981) described human capital as something that benefited a country similar to how 

personal human capital benefited an individual's growth: 

"Just as accumulation of personal human capital produces individual economic  

 (income) growth, so do the corresponding social or national aggregates. At the   

 national level, human capital can be viewed as a factor of production coordinate   

 with physical capital. This implies that its contribution to growth is greater the   

 larger the volume of physical capital and vice versa." 

Mincer expanded his discussion with the statement that growth of human capital was not 

just a condition for growth but also an outcome from economic growth.2 He also argued that 

human capital led to innovation and technological change which impelled a country’s aggregate 

production. 

Studies of economic growth in SSA countries often focus on technological change and 

human capital, where education accounts for human capital. The consensus seems to be that 

education correlates with economic growth but that it is difficult to measure. For example 

Kleynhans and Labuschagne (2012) suggested four aspects being influential for human capital 

and education: quantity, quality, inequality and institutional differences. Kleynhans and 

Labuschagne pointed out the difficulty in measuring education, and could not find a good 

solution for capturing data on institutions or the quality aspects of education. Hanushek and 

Kimko (2000) joined the debate at that time and could find a significant relationship between 

quality of education and economic growth. They found test scores from mathematics and science 

strongly related to growth. 

Some studies disagree with the hypothesis that education enhances economic growth. 

Benhabib and Spiegel (1994) and committed a cross-country analysis and could not find a 

relationship between education in the working force and aggregate output per worker. Benhabib 

                                                 
2This is something that must be taken into consideration in the regression analysis; the so called causality problem. 
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and Spiegel created an alternative model where a nation’s human capital stock proved more 

significant for economic growth than changes in the human capital stock. Also Easterly (2004) 

stated the following: “Klenow (1998) demonstrates that models that highlight the role of ideas 

and productivity growth do a much better job of matching the data than models that focus on the 

accumulation of human capital. More work is clearly needed on the relationship between 

education and economic development” (Easterly, 2004, pp. 4). 

 World Bank (2002, Paper 2881) presentation of data showed a decreasing return on 

investment in education since 1950. During the last 12 years, the average schooling years had 

increased while the returns decreased. Empirical results indicated however that Sub-Saharan 

Africa could display relatively higher returns on education than high-income countries. Study 

Group on Measuring Learning Outcomes (2013) acquired by Center for Global Development 

concluded that the average Kenyan citizen spent more years in school 2010 than the average 

French citizen 25 years earlier. Still, the gross domestic product per capita in Kenya year 2010 

reflected only 7 % of France GDP per capita of year 1985. The authors described concernment 

for the inefficiency of education, and meant that children learn alarmingly little in school. They 

suggested and called for an increased focus on test scores and knowledge measurement in 

school. This was essential to guarantee the possibility to succeed educating children and raise 

actual human capital in a country. 

 Krueger and Lindahl (2000) argued that the reason many studies fail to find a significant 

correlation between economic growth and education had to do with measurement errors: "After 

accounting for measurement error, the effect of changes in educational attainment on income 

growth in cross-country data is at least as great as micro-econometric estimates of the rate of 

return to years of schooling" (Krueger and Lindahl 2000, abstract). They also argued that many 

studies wrongly put the initial stock of human capital into the regression model, believing that it 

would have a positive impact on economic growth. 

A paper about growth in South Africa written by Fredderke and Simkins (2012) 

concluded that: "There have been limits on technological progress. The evidence suggests that 

South African technological progress has been of the Lucas and/or Schumpeterian type. That is, 

it derives from investment in human capital instead of physical capital. Moreover, it derives from 

human capital investments of a specific type – in mathematics, science and engineering – which 

the South African educational system finds most difficult to produce" (Fredderke and Simkins, 
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2012, pp. 203).3 They argued that the endogenous growth theories proved to be more relevant 

than exogenous models for their study, and investments in human capital resulted in stronger 

correlation with growth than investments in physical capital (Fredderke and Simkins, 2012; 

Easterly, 2004, pp. 204). 

Robert J. Barro is one of the most influential economists in modern time. In his article 

Determinants of Economic Growth: a Cross-country Empirical Study, he concluded that human 

capital correlated noticeably with economic growth. "Growth is also stimulated by greater 

starting levels of life expectancy and of male secondary and higher schooling, by lower fertility 

rates, and by improvement in the terms of trade" (Barro, 1996, pp. 70). In his research Barro 

(1996) ambiguously investigated to find if political freedom effected growth, but could only find 

a weak relation, and suggested a non-linear relationship where: "more democracy raises growth 

when political freedoms are weak, but depresses growth when a moderate amount of freedom is 

already established" (Barro, 1996, pp. 38). Big governments had a negative effect on growth 

according to Barro, because government spending, excluding spending on education and 

defence, correlated negatively with economic growth. He preferred working with broad data set, 

to illustrate more objective and universally applicable relationships and conclusions. (Barro, 

1996) 

Oketch (2006) discussed economic growth in African countries in his paper Determinants 

of Human Capital Formation. He concluded that investments in human and physical capital were 

significant determiner for growth in African countries. Oketch emphasized on the importance of 

using total expenditure on education as percentage of GDP to capture investment on education. 

Arguing that expenditure on education captured the quality aspect of human capital better than 

enrolment rates (Oketch, 2006). 

Suliman and Mollick (2009) investigated FDI’s importance for the SSA region to achieve 

growth, and presented data on FDI’s correlation with human capital. They concluded that a 

nation’s literacy rate (as proxy for educational level), freedom, and war, affected the investors’ 

decision the most. They studied a panel data regression and found convincing relations between 

FDI and human capital, but with a low R-squared value. Their regression model consisted of an 

annual frequency data from 1980 to 2003 for 29 countries. 

                                                 
3 Also the widespread disease HIV/AIDS was believed to hurt the investment environment. 
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In another article written by Diasa and Tebaldib (2011) they concluded that "growth of 

physical and human capital – instead of levels – determines long-run economic growth" (Diasa 

and Tebaldib, 2011, pp. 309), and in contrast to Robert J. Barro (1996), they argued that political 

institutions played an important role in development and human capital creation. 

The majority of the studies used lag functions to capture education on a nation’s GDP per 

capita level. Many researcher expected a delayed effect from education on a nation’s GDP; the 

pupils’ contribution to the country’s productivity would come only after they had finished 

school. 

 

2.1 Synopsis 

Kleynhans and Labuschagne (2012), Fredderke and Sinkins (2012), and Oketch (2006) presented 

correlations between human capital and economic growth, although troublesome to find. They all 

let education account for human capital and investigated this correlation in Sub Saharan Africa. 

Mincer (1981) agreed with this as well, but pointed out a causality problem; maybe economic 

growth made it possible for more people to access an education and not vice a versa. This 

causality problem usually dissolved with a lag function; where the regression correlated GDP per 

capita growth with human capital lagged 5 or 10 years back in time (e.g. Oketch, 2006; Diasa 

and Tebaldib, 2011).  

Oketch (2006) suggested that one should use government expenditure on education as 

percentage of GDP to capture investments in human capital, and the quality aspect of it. Mincer 

(1981) and Suliman and Mollick (2009) suggested that human capital depended on physical 

capital to have an effect on a nation’s GDP per capita.  
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3. THORETICAL DISCUSSION 

The following chapter discusses different viewpoints on economic growth and human capital. 

3.1 Education and Human Capital Theory 

Human capital can be explained as: 

“A measure of the economic value of an employee's skill set. This measure builds on the 

basic production input of labor measure where all labor is thought to be equal. The concept 

of human capital recognizes that not all labor is equal and that the quality of employees can 

be improved by investing in them. The education, experience and abilities of an employee 

have an economic value for employers and for the economy as a whole.” (Investopedia 

(2012) 

Lucas (1988) talked about human capital in the following way: "By an individual's human capital 

I will mean, for the purposes of this section, simply his general skill level" (Lucas, 1988, p 17). 

 Adam Smith (1776) drew ideas that became a ground for science in the field of human 

capital. In the 1950s, economists would come to view human being themselves as capital. The 

two main factors for capturing the level of human capital would be in education and training. 

Education and training would increase a person’s abilities and skills.  

(Nafukho, Hairston and Brooks, 2004) 

In the 1960s, Theodore Schultz outlined works in the field Human Capital Theory. At this 

time, economists started to view education and training as investments in human capital. 

Education became viewed as an investment just as an investment in physical capital, with the 

idea that education and schooling prepared the labour force and eventually increased the 

productivity of individuals and organizations. (Schulitz, 1971) 

 

3.2 Education and Growth theories 

Exogenous growth theory 

Exogenous growth theory based the models on the idea of economic progress driven by physical 

capital and labour, and also an externally given factor: technological change. In fact, the only 

growth creating factor would be technological change, which the model exogenously 
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determined, i.e. it happened by chance. Investments (and savings) in physical capital became 

viewed as key to increase the production in an economy, but could only result in movements 

from one production level to a higher one, not growth. 

The theory was visualized in a model developed independently by Robert Solow and Trevor 

Swan in 1956. It befitted exogenous growth theory since the model showed that long-term 

growth was exogenously determined, i.e. the growth rate was determined outside the model. 

Capital and labour were the factors of production and the model assumed positive but decreasing 

marginal productivity of both capital and labour. This implied that a certain level of GDP could 

be produced with different combinations of capital and labour; thus indicating a capital output 

ratio determined by the relative use of labour and capital. Later, the Solow-Swan model would 

be modified to include human capital as a factor to the model, viewed as efficient labour, as an 

attempt to approach endogenous growth theory. Investments in both human and physical capital 

would result in higher output, but only temporary: the marginal productivity and the depreciation 

rate of capital would lock the production rate back to a new equilibrium. However, technological 

change could still only be the growth creating factor, and exogenous growth theory failed to 

explain how human capital could increase productivity. 

Most endogenous growth theories stem from exogenous models, they are many times 

extensions to Solow-Swan or the Horrod Domar model.4 Endogenous growth theories tries to 

explain how human capital increases, and how this could create growth. (Mankiw, Romer, Weil, 

1992) 

 

Endogenous growth theory 

When looking at developing projects targeted on Sub-Saharan Africa, the trend reveals a shift 

from exogenous growth theories to endogenous theories throughout time. (Rist, 2008) The 

collective name for theories and models with no external forces creating growth is endogenous 

                                                 
4 The Harrod Domar model assumed that increased savings created growth, which derived from the assumption that 

savings equaled investments. Savings, which was investments, created new capital, and as time passed the old 

capital depreciated. If the rate of investments was greater than the depreciation of old capital, the economy had more 

capital at its disposal, which meant greater productivity since workers produced more when they had appropriate 

tools to manage. This was expected to lead to economic growth. In both endogenous and exogenous growth theories 

physical and human capital were generally accepted factors of production. The Harrod-Domar model was 

established around 1940, and it is the predecessor to the Solow-Swan model. 
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growth theories. Characteristically, the endogenous growth theories included innovations, skills 

and knowledge as determiners for growth. Investment in education and training were significant 

contributors for a stock of labour to become more productive and a nation to achieve economic 

growth. The models in this school of thought tried to visualize a growth created internally. Lucas 

(1988) and Paul Romer (1986) were two influential economists in this field. "For Lucas, it is 

investments in human capital that have spill-over effects that increases the level of technology by 

the external effects of human capital" (Oketch, 2006, pp. 557). 

A production function for the Lucas model can be presented with the following equation: 

𝑌𝑖 = 𝐹(𝜇ℎ𝐿𝑖 , 𝐾𝑖)𝐻𝑎
𝛾

                                                         

Li, is the amount of workers employed by the firm, μ, is defined as the proportion of total labour 

time spent on working. h is the stock of human capital. Ha is the average human capital in the 

economy. The 𝐻𝑎
𝛾
 term is exogenously given. 

 Lucas stated that increased human capital had internal and external effects on the 

production. First, individual's human capital increased the production because the labour force 

became increasingly skilled and thus more efficient; secondly, skilled individuals educated and 

taught nearby observant workers (also known as the spill-over effect). This theory suggested that 

education of different kinds led to increase human capital on an aggregate level. But this model 

gave few specific variables easily measureable. Lucas also argued for a learning-by-doing 

mentality and talked about schooling rather than education (Oketch 2006, pp. 558; Lucas, 1988). 

 An interesting notion about the model is the devotion to human capital accumulation. 

Lucas (1988) stated that in order to accumulate human capital, time, effort, and resources must 

be devoted to schooling or human capital accumulation. This means that accumulation of human 

capital has a cost, which implies that there must be an efficient rate of human capital growth. 

Too much devotion to human capital decreases the ongoing productivity in an economy and 

might be costly if the return on time and resources devoted to the accumulation of human capital 

is small (Lucas, 1988). 

Romer (1990) would come to talk of human capital as something more based on 

innovations. Models with Research and Developments usually had human capital externally 

given. These models assumed that companies investing in research and development enabled the 

creation of innovations and technological improvements, which in turn created economic 
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progress. Romer would emphasised on the importance of education to have successful and 

productive research and development departments. He argued that education, and human capital, 

was key for humans to come up with innovations, both for organisations investing in research 

and development and for entrepreneurial purposes. Well educated individuals had the potential to 

understand and develop necessary and needed technological changes in an economy (Romer, 

1990). Technological change is in its essence, an innovative improvement: an innovation, and 

innovations require new knowledge. Hence education affects technology, and this in turn 

generates economic progress and growth in accordance with the Solow model. 

Schumpeter (1911) talked about the function of entrepreneurship, where the internally-

generated changes in an economy was caused by someone who implemented innovations or new 

ideas. The focus rested on the entrepreneur, not the source of innovations or ideas like Romer’s 

and Lucas’ models focused on. Schumpeter’s theory can be complex to investigate and gather 

data for, and Schumpeter talked more about the structure of business than economic development 

or growth. He argued that implementer of new ideas and innovations (the entrepreneur) changed 

and evolved a society that would otherwise find an equilibrium of circular flow of economic life. 

The entrepreneur was therefore key for a “revolutionary” change of this structure of business in 

an economy (Schumpeter, 1911). 

  Sluis, J., van Praag, M., & Vijverberg, W. (2008) found compelling results linking 

education with successful entrepreneurial activities. They studied the rate of return to education, 

and argued that the effect on education on performance was positive and significant.  

 

3.3 Education’s External Benefits 

External benefits from education can be explained as: “Education externalities are social or 

public benefits from the education of each individual that benefit others in the society in both 

current and future generations” (Geraint and Johnes, 2007, pp. 211). Many economists believed 

that skilled labour (educated labour) had a spill-over effect on the society as a whole. Jane Jacobs 

(1970) and Lucas (1988) argued that the externalities from human capital should be viewed as 

essential for economic growth. Jane (1970) meant that cities have a concentration of economic 

activity much due to exchange of ideas among people and spillover effects of knowledge. 

Economically concentrated cities engineered economic growth. 
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Amartya Sen (1999) also talked about positive externalities, but in the sense that it affected 

other parts of society; such as health, political function, equality, and crime levels. He stated that 

education led to better informed population in regards to political participation and voting, which 

would lead to democratisation and economic freedom. Other positive effects of education would 

be better knowledge in health management and a stronger desire for a carrier instead, which 

would lead to a smaller population with fewer children per family and higher ambitions for 

knowledge and personal developments. (Sen, 1999) 

Suliman and Mollick (2009) stated that education is a highly valued factor for foreign 

investors. An educated population is prepossessing for investors in certain fields and it attracts 

more advanced and technologically demanding ventures. Increased education in a country might 

lead to a shift from investments in primitive sectors to more technologically advanced sectors.   

 

3.4 Synopsis 

Endogenous growth theories focus on human capital and its effect on the population of an 

economy. Romer’s model linked human capital and technological change, where allocation of 

labour into research and development would result in innovations and technological 

improvements. Lucas’ model explained how skills and knowledge had a spill-over effect, and 

argued that education makes labour more efficient. 

Interesting factors to investigate in regards to endogenous growth theory are factors within 

human capital and physical capital, to capture the factors of production. Education, population 

growth and the health of the population accounts for human capital. It also seems beneficial to 

measure a nation’s economic freedom – to capture positive externalities from education. 

Investments and Savings accounts for physical capital, and also Internet Users as proxy for 

technology should be measured since both exogenous and endogenous growth theories have 

emphasized on the technology’s importance for growth.  
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4. EMPIRICAL ANALYSIS 

The following section presents the regression model, selected variables and a description of the 

data. The regression model is built to capture human capital and other growth creating factors 

from the theory discussion. 

4.1 Regression model 

The regression model is calculated according to a linear Ordinary Least Square (OLS) model. 

The reason for choosing an OLS model is because of its simplicity and broad recognition. An 

Ordinary Least Square model estimates the variables by minimizing the distance between the 

observed data and the predicted vector, which creates minimum variance and an unbiased mean. 

The model also assumes fixed effects between countries which means that an individual fixed 

effect model is applied on the panel data. This model is chosen because of the assumption that 

every SSA country differ and have different conditions that correlates to the other independent 

variables, and therefore should have different interceptions in the regression model.5 This implies 

that we do not need country specific variables for the initial GDP per capita level; since the fixed 

effects model creates different intercept for each country. Hence, no need to control for high and 

low income levels between countries (Stock and Watson, 2003). Accounting for fixed effects 

also permits the usage of less control variables, which is desirable since the main focus is on this 

thesis is on the variable education. 

 The following equation is the fixed effects model the regression runs on: 

 

𝐺𝐷𝑃𝐺𝑅𝑂𝑊𝑇𝐻 = 𝛽1𝐸𝐷𝑈𝑙𝑎𝑔(5) + 𝛽2𝐹𝐷𝐼 + 𝛽3𝐿𝐼𝐹 + 𝛽4𝐸𝐹𝐼 + 𝛽5𝐼𝑇𝑈 + 𝛽6𝑆𝐴𝑉 + 𝛽7𝑃𝑂𝑃 + 𝛽8𝐹𝑖

+ 𝛽9𝐹𝑡 + 𝜀 

GDPGROWTH = GDP per capita growth (%), EDUlag(5) = Education (School enrolment), FDI = 

Foreign Direct Investments, EFI = Economic Freedom Index, ITU = Internet Users, SAV = 

Savings Rate, POP = Population Growth Rate, Fi = Fixed effects for each country, Ft = Fixed 

effect for each year. 

                                                 
5A random effects model is not used since I believe that countries' differences are correlated with the other 

independent variables such as: health and education (e.g.). The fixed effects model is usually more commonly used 

but might work less efficient than a random effects model when applied onto wrong data (Baltagia, Bressonand 

Pirottec, 2003, pp. 9). 
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4.2 Description of Data 

The following table classifies the variables and gives an overview of the sources and expected 

effects on GDP per capita growth. 

Table 4.1 Overview of variables in the model and expected outcomes 

Variable  Description Source Expected 
outcome 

Type of variable 

GDPgrowth GDP per capita growth (%) WB  Dependent variable 

EDUlag(5) School enrolment, primary (% 
gross) 

WB + Under attention 

FDI Foreign direct investment, net 
inflows (% of GDP) 

WB + Control variable 

LIF Life expectancy at birth  WB + Control variable 

EFI Economic Freedom Index HF + Control variable 

ITU Internet users per capita WB + Control variable 

SAV Gross domestic savings (% of 
GDP) 

WB + Control variable 

POP Population growth rate 
(annual %) 

WB - Control variable 

Fi Fixed effects for individual 
country 

   Control variable: 
Dummy 

Ft Fixed effects for each year   Control variable: 
Dummy 

     

 

Data for these variables are collected in secondary form from the World Bank and the Heritage 

Foundation as panel data. The data contains a few missing values, meaning that we have an 

unbalanced panel data set, but the dependent variable, GDP per capita growth, is only missing 

one observation. 

Since the reason for absent GDP per capita growth observations might not be random; 

due to the fact that absent GDP observations could be more common in countries with lower 

GDP values, it was important to keep the data set as extensive as possible. Therefore, four 
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countries have been excluded in this thesis from the SSA region since they provided substantial 

amounts of absent data. The excluded countries are: South Sudan, Somalia, Saõ Tomé and 

Príncipe, and Eritrea. Tanzania misses one observation in the dependent variable, but it is not 

excluded. Thus, the data set contains 1055 observations of GDP per capita growth gathered from 

44 different countries from the time period 1988-2011.6 

Table 4.2 describes the data a bit, its mean value, minimum and maximum observations, 

S.D., which stands for standard deviation, the number of observations (N), and the number of 

absent observations (NA). EDUE has many missing observations, and some data that could be 

classified as outliers, which increases the standard deviation for that variable. GDPGROWTH has a 

good statistical base but also possibly some outliers.7 

Table 4.2 Data Description Table 

Variable Mean Minimum Maximum S.D. N NA 

GDPGROWTH 1.54 -50.29 92.59 7.35 1055 1 

EDUE 89.57 22.51 181.70 28.24 842 214 

FDI 3.83 -82.89 145.20 9.92 1006 50 

ITU        2.77 0.00 43.61 5.60 772 284 

LIF         52.27 26.82 73.92 7.37 1040 16 

POP          2.43 -7.53 9.77 1.17 1056 0 

SAV           9.93 -87.54 86.88 18.44 972 84 

EFI 53,61 21,40 76,30 8.09 632 422 

 

  

                                                 
6 The data set has one difficult problem: the dependent variable is not entirely normally distributed. When looking at 

a QQ-plot, it looks like many of the gathered observations deviate from a normal distribution, and when testing for 

normality with Shapiro-Wilk normality test, it gives a p-value that rejects the null hypothesis that we have a 

normally distributed data set. This could mean that we should switch from an OLS model to work with a generalized 

least squares model instead.  But luckily, when including fixed effects into the model, we find no autocorrelation in 

the residuals according to the Durbin-Watson test. This gives us the permission to use an OLS linear model (Lind, 

Marchal, and Wathen, 2010). 
7 Outliers are suspiciously extreme values in absolute terms, meaning that the outliers are deviating from the rest of 

the data set’s observations with extremely low or high values. 
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The following table (Table 4.3) visualize the correlation between the variables. Note that 

Education, Life Expectancy, Internet Users and Economic Freedom Index, all correlates with 

each other. Also, Population Growth correlates negatively with all other variables. The table also 

indicates that GDP has the strongest correlation with FDI and Savings. 

Table 4.3 Correlation Matrix Table 

  FDI GDP EDUe  ITU   LIF EFI        POP   SAV 

FDI             1 0.157 0.066 0.035 0.037 -0.127 -0.012 -0.023 

GDP       0.157 1 0.055 0.093 0.063 0.043 -0.033 0.104 

EDU          0.065 0.055 1 0.240 0.284 0.195 -0.115 0.076 

ITU 0.035 0.094 0.245 1 0.514 0.400 -0.374 0.079 

LIF             0.037 0.063 0.285 0.514 1 0.301 -0.189 0.146 

EFI -0.127 0.044 0.195 0.400 0.301 1 -0.318 0.114 

POP -0.012 -0.033 -0.115 -0.374 -0.189 -0.319 1 0.055 

SAV -0.023 0.104 0.076 0.078 0.145 0.114 0.056 1 

 

4.3 Description of variables 

The following section describes the variables more in depth. 

4.3.1 GDPgrowth 

Gross Domestic Product per capita in local currency. This is the dependent variable in the 

regression. It is explained in the following way: "GDP per capita is gross domestic product 

divided by midyear population. GDP at purchaser's prices is the sum of gross value added by all 

resident producers in the economy plus any product taxes and minus any subsidies not included 

in the value of the products. It is calculated without making deductions for depreciation of 

fabricated assets or for depletion and degradation of natural resources. Data are in constant local 

currency". (World Bank, 2012a) 

4.3.2 EDUlag(5) 

Education. Measured as school enrolment, primary (% gross), where the: "total is the total 

enrolment in primary education, regardless of age, expressed as a percentage of the population of 

official primary education age" (World Bank, 2012b). "The value can exceed 100% due to the 
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inclusion of over-aged and under-aged students because of early or late school entrance and 

grade repetition" (ibid). 

Education is expected to have a positive impact on economic growth. This variable 

accounts for the measurement of human capital which means that increased education also is 

increased human capital here. According to endogenous growth theories that focus on human 

capital, such as Lucas' model and the Romer model, increased human capital should increase 

GDP per capita. Also, Weil (2005) put human capital into the Solow model and could show that 

the steady state level of output per capita should be proportionate to human capital. 

This measurement does not take into account the quality aspect of education. Oketch 

(2006) suggested that one should measure the level of education with government spending per 

GDP per capita on education. But differences in government policies make it difficult to allow 

government expenditure to attribute for the education quality, e.g. some economies might be 

more capitalist based with lower income taxes that lead to a low amount of government 

expenditure in total. This gives incentives to use total spending on education instead (Private and 

Governmental), but the absent data observations on private spending on education in SSA are too 

excessive. When trying to capture data on total spending on education on countries in SSA on 

the time period 1988-2011, the total gathering ended up being 9 % of the desired dataset. A

 Another reason for using enrolment rates has to do with expectations. If people believe it 

is futile to attend school, the enrolment rates should be low. This might tell something about the 

quality of the education in a country, or at least that the people expect a significant return in 

educational investments. 

Higher levels of education also had significant data gaps at different countries and time 

periods. Preferable we would have data describing all interesting variables that aim to capture 

education, but we do not. Hence, the focus is on primary education where we have a broad and 

extensive sample of it. 

4.3.3 FDI 

Foreign direct investment. The variable FDI is direct investment by a foreign company into 

production in another country. The data to capture this variable is measured as "the sum of equity 

capital, reinvestment of earnings, other long-term capital, and short-term capital as shown in the 

balance of payments" (World Bank, 2012c). 
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 This variable is expected to correlate positively with GDP per capita, where FDI is 

thought of as enhancing the production in an economy. We should see an increased productivity 

per capita according to Solow-Swan (a movement in the steady-state), and investments are also 

assumed to increase the capital stock. 

 This is a control variable and does not account for human capital. But according to 

Oketch (2006) and Suliman and Mollick (2009) FDI boosts human capital's effect on an 

economy. They mean that much investment in physical capital maked it possible for people to 

use its full potential. Therefore, we should expect FDI to have a positive effect on GDP per 

capita growth together with human capital. 

4.3.4 LIF 

Life expectancy at birth. This variable is also a control variable and it accounts for how many 

years the average population in a country is expected to be alive. The aim here is to try to capture 

countries’ different health levels with this data since health is expected to increase a country's 

productivity according to Weil (2005). Weil explains that healthier people can work harder and 

longer, which increases the production of an economy. Hence we expect a positive correlation 

between LIF and GDP per capita. This variable affects the labour productivity but does not 

measure the labour's skill set, it should not be confused with human capital (World Bank, 

2012d). 

4.3.5 EFI 

Economic Freedom Index. The index contains 10 different economic measurements created by 

the Wall Street Journal and the Heritage Foundation. The index try to capture and measure the 

degree of economic freedom in nations. The measurements are: property rights, freedom from 

corruption, fiscal freedom, government spending, business freedom, labour freedom, monetary 

freedom, trade freedom, investment freedom, and financial freedom. This index is expected to 

have a positive impact on an economy. According to Amarty Sen (1999) and Barro (1996), the 

idea is that freedoms lead to more innovations and entrepreneurships, it makes women more 

productive, people feel safer (leading to a better investment environment), and it stimulates 

human capital (Heritage Foundation, 2013). 
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4.3.6 ITU 

Internet users per 100 inhabitants. This variable is supposed to reflect the technology level in an 

economy. This assumption makes the variable weaker since economies have different types of 

prominent technology. Also, the assumption that increased amount of computers (or internet 

users) equals technological progress could be questioned. But, according to exogenous Solow-

Swan model and the endogenous models we should expect a positive correlation between 

technology and GDP, and thus, if internet users per capita succeed in capturing this factor, ITU 

should correlate with economic growth. The extreme lack of observations in other more 

attractive variables (such as data for the amount of people dedicated to R&D in a nation for 

example) forced me to use the variable internet users instead. 

 This is also a control variable, and increasing technology together with increased human 

capital are expected to have a positive effect on GDP per capita (World Bank, 2012e). 

4.3.7 SAV 

Savings rate: measured as gross domestic savings (% of GDP). This control variable is expected 

to correlate positively with GDP per capita according to exogenous growth theories such as the 

Solow model. Savings equal investments in these models and increased savings lead to an 

increased capital stock for the economy, which leads to more production. SAV is expected to 

have a positive effect on physical capital, as FDI, and thus, they are both expected to have a 

positive effect on the economy (World Bank, 2012f). 

4.3.8 POP 

Population growth rate. It is measured as annual percentage growth rate (World Bank, 2012g). It 

should have a negative impact on the GDP per capita growth according to the Harrod-Domar 

model and the Solow model. When reading on The World Bank's webpage they state the same 

thing; that increased population growth rates makes it difficult to raise living standards due to 

increased need for food and distribution of a country's wealth. But when looking at the Romer 

model we obtain another picture. Romer’s model stated that the growth rate is affected by 

innovations, and he argues that it is the changes in human capital that affects new ideas and 

innovations. Hence a population growth indicates that we have increased potential of new useful 

ideas, skills, discoveries, and knowledge. Hence, according to Romer, population growth rate has 

a positive impact on GDP per capita growth. POP is a control variable, but at the same time, it 
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tells something about the endogenous models that try to explain the human capital’s effect on 

growth. 

 It could be of importance to note that this variable is both an independent variable (POP) 

and affecting the dependent variable (GDP/capitagrowth) in this regression model. Which could 

cause a negative (and unfair) correlation between the variables since the data for the dependent 

variable is divided by the data for the annual population growth rate.  

4.3.9 Fi and Ft  

Fi is fixed effects for each country. Ft is fixed effects for each time period. They are both dummy 

variables for each country and time period (except for one country and one time period that 

works as reference values for the other dummies).8 Due to the fact that the residuals fluctuate 

more between countries than it does between time periods it became clear that the fixed effects 

for countries are more important than the fixed effects for time. Also, the correlation between 

GDP per capita growth and time is almost non-existent (0.08).  

                                                 
8 Tables on how the different GDP/capita growth residuals vary between countries and time periods can be found in 

Appendix 4 
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5. RESULTS 

The Result section presents the regression models, their results, and presents a discussion 

regarding the findings. 

 

The regression models are shown in Table 5.1 and Table 5.2 on the text two pages. Table 5.1 is 

calculated as a panel data linear model (PLM), the R-squared values and the adjusted R-squared 

values are relatively low in these models (models 1-4) because of the technique R-Studio 

calculates panel data. The R-squared values do not take into account the fixed effects for 

individual countries, i.e. the countries have no explanatory power in the models 1-4. The variable 

Economic Freedom Index (EFI) could not be included to the regression when using a panel data 

computing model; due to the lack of observations in the dataset combined with the program’s 

ambition to calculate the fixed effects. Hence the need to present a normal linear model as well, 

where each country have different dummies; as can be seen in table 4.3 (models 5-8). This means 

that the R-squared values take into account the explanatory power of the dummies for countries 

as well, and as can be seen, this gives relatively higher R-squared values. 

Panel data models: 

Model 1: Education 

Model 2: Education and Foreign Direct Investments 

Model 3: Education, Foreign Direct Investments, and Savings 

Model 4: Education, Foreign Direct Investments, Savings, Population growth rate, Life 

expectancy, and Internet users 

 

Models with dummies: 

Model 5: Education 

Model 6: Education, Foreign Direct Investments, and Savings 

Model 7: Education, Foreign Direct Investments, Savings, Life expectancy, Internet users 

Model 8: Education, Foreign Direct Investments, Savings, Life expectancy, Population growth 

rate, Internet users, Economic freedoms index 
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Table 5.1 Panel data regression model 

Dependent variable: GDP per Capita Growth     

Model 1 2 3 4 

EDU lagged 5 0.0371126*** 0.0413655*** 0.0358309** 0.022368 

  (0.0071735) (0.0084221) (0.0111388) (0.015548) 

FDI  0.1159220*** 0.0804835** 0.123979*** 

   (0.0289436) (0.0308006) (0.032067) 

SAV     0.0608605*** 0.095979*** 

      (0.0180885 (0.024262) 

LIF    0.145837* 

        (0.069962) 

POP    -0.029991 

        (0.250571) 

ITU    -0.024449 

        (0.068012) 

Model formula PLM PLM PLM PLM 

Time fixed effects: No No Yes Yes 

R-squared 0.032811 0.061983 0.16598 0.21977 

Adjusted R-squared 0.03104 0.058365 0.15062 0.18974 

F-statistic 26.7659 24.5154 5.18181 4.58652 

P-value 2.91E-07 4.90E-11 6.55E-15 9.99E-13 

D.f. 789 742 677 455 
 

Standard error in parenthesis 

*** level of significance at 0.1 % 

** level of significance at 1 % 

* level of significance at 5 % 

. level of significance at 10 %  
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Table 5.2 Linear regression model with dummies 

Dependent variable: GDP per Capita Growth     

Model 5 6 7 8 

Intercept 0.951933 0.38118 0.22155 5.65922 

  (1.412254) (1.81507) (4.4033) (5.96956) 

EDU lagged 5 0.037113*** 0.0358309** 0.02217 0.02369 

  (0.007173) (0.0111388) (0.01544) (0.01729) 

FDI   0.0804835** 0.12387*** 0.09221** 

    (0.0308006) (0.03202) (0.03417) 

SAV  0.0608605*** 0.09603*** 0.0934*** 

    (0.0180885) (0.02423) (0.02626) 

LIF     0.14437* -0.0139 

      (0.0688) (0.09378) 

ITU   -0.02469 -0.03401 

      (0.06791) (0.09432) 

POP    -0.3687 

        (0.29689) 

EFI    0.01244 

        (0.05317) 

Model formula LM  LM  LM LM  

Individual fixed effects: Yes Yes Yes Yes 

Time fixed effects: No Yes Yes Yes 

R-squared 0.2445 0.3534 0.4281 0.4178 

Adjusted R-squared 0.2024 0.2885 0.3403 0.3181 

F-statistic 5.805 5.442 4.876 4.19 

P-value < 2.2e-16 < 2.2e-16 < 2.2e-16 < 2.2e-16 

D.f. 789 677 456 362 
 

Standard error in parenthesis 

*** level of significance at 0.1 % 

** level of significance at 1 % 

* level of significance at 5 % 

. level of significance at 10 % 
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Testing with Durbin Watson assessment resulted in approving fallouts; indicating no 

autocorrelation in the model.9 The F-statistic is higher than the critical F-value for the level of 

significance at 1 % in every model and the P-values are acceptable. Descriptive statistics, QQ-

plots and more can be found in Appendix 2 and 3. The intercept is only representative for the 

country Angola (model 5-8) because of the fixed effects that give each country its own intercept 

in the regression model. Models 1-4 do not have an intercept presented, this is because the 

program, R-Studio, does not present intercepts when doing a panel data linear model (since the 

intercept is a bit superfluous in these models). 

 The adjusted R-square value (also known as the adjusted coefficient of multiple 

determinations) does not give any higher value than 42 % in model 8, this could be a concern. 

The regressions are not predicting the observed data fully, and indicates omitted variables. These 

low R-squared values could also have to do with the data's distribution for the dependent 

variable, since it is not perfectly normally distributed. The R-squared value is calculated as the 

product from the variance, and it is likely that the variance for the predicted value is relatively 

high due to the troublesome extreme (in absolute terms) values in the data set. Additionally, 

relatively low R-squared values are common when dealing with panel data, and since some 

variables have missing observations, it is not surprising to see a weaker goodness of fit. 

 From the result it can be concluded that education does not seem to have a significant 

effect on economic growth. When the variable for education has satisfying level of significance, 

the R-squared value is weak, meaning that the model's explanatory power is low. Increasing the 

amount of variables raises the model's explanatory power, and still allows for good F-values and 

P-values, but the level of significance for education drops. Only the variables for savings rate 

and foreign direct investments have a satisfying level of significance in model 8. 

 Nevertheless, the results do not disprove the hypothesis that education has a positive 

impact on economic growth. Model 1-3, and 5-6 all give satisfying levels of significance for the 

education's coefficients. The amount of data the regression is calculated on is extensive, which 

usually makes it harder to find a model with a good fit to the data. Also, as mentioned before, the 

goodness of fit is usually low when dealing with panel data (and cross-sectional data). Thus, we 

                                                 
9 A Durbin Watson test is used to see if we have autocorrelation, which was my big concern when looking at the 

stem plot (can be seen in Appendix 2). Mathematically a Durbin Watson test is calculating if the error terms are 

correlated over time. 
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can accept lower R-squared values. When looking at a scatter plot the data are positioned in an 

upward slop. Indicating that the correlation seems to be there. The variable Education is also 

lagged with five years which means that we do not have a causality problem.10  

The following figure visualizes this five year lagged correlation between education and economc 

growth: 

Figure 5.1 GDP per capita growth and Education enrolment 

 

However, this correlation can still be random, and there might be an omitted variable explaining 

the data’s correlation better than education enrolment does. 

 Model 3 and 6 (that have the same number of variables, and therefore the same values on 

the coefficients) gives a level of significance at 1 % for education, and model 6 explains the data 

for GDP per capita growth to 29 % with three variables and dummies for specific times and 

countries. In this model Foreign Direct Investments (FDI) is also significant at a 1 % level and 

Savings (SAV) is significant at the level of 0.1 %. 

 FDI and SAV are both significant in all the models, and correlates with GDP per capita 

growth well. LIF (life expectancy) is significant at a 5 % level in model 3 and 7, but not in the 

                                                 
10 Meaning that we know for certain that education is impacting the GDP per capita growth first. 
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final model; model 8. ITU (internet users) correlated not with GDP per capita growth, and 

neither POP (Population Growth Rate) or EFI (Economic Freedom Index). 

 The results raise the question whether or not Education enrolment in primary school was 

the correct choice. Data on primary education captured most observations from Sub-Saharan 

Africa, but it is interesting to investigate other level of educations. The following table (Model 9) 

visualizes a panel data linear model with different educational levels as independent variables. 

We are still looking at enrolment rates to school and a five year lag on the independent variables 

at the same region and years. 

Table 5.3 Panel data regression model Education enrolment 

Dependent variable: GDP per Capita Growth 

Model Model 9 

  

School enrolment, 

preprimary (% gross) 0.022054 

  (0.034417) 

School enrolment, 

primary (% gross) 0.050068* 

  (0.021636) 

School enrolment, 

secondary (% gross) -0.02680 

  (0.049779) 

School enrolment, 

tertiary (% gross) -0.011114 

  (0.181398) 

Model formula PLM  

R-squared 0.053105 

Adjusted R-squared 0.042273 

F-statistic 2.24333 

P-value 0.066707 

D.f. 160 

 

The table indicates that school enrolment rates to primary education indeed has the strongest 

relation to economic growth compared to the other schooling levels. 
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Over all this table has a weak relation to economic growth, and it displays bad fit of the 

data and a low degree of freedoms. It is 1718 omitted observations looking at data divided into 

different educational levels. 

Model 9 and the other models’ result leads to another question: if the number of years 

lagged for the variable Education is correct. Like many previous studies, this regression uses a 

five year lag on Education. But, it could be argued that adjusted lags for each variable in a 

chronological order based on education level would result in a better fit. The following table 

visualizes this idea: 

Table 5.4 Overview different estimates for education 

Dependent variable: GDP per Capita Growth 

Model 10 

    

School enrolment, preprimary (% gross) (Lag 12) 0.029566 

  0.034338 

School enrolment, primary (% gross) (Lag 10) 0.051908* 

  0.021471 

School enrolment, secondary (% gross) (Lag 5) -0.031593 

  0.049406 

School enrolment, tertiary (% gross) (Lag 2) -0.014797 

  0.179848 

Model formula PLM  

Individual fixed effects: Yes 

Time fixed effects: Yes 

R-squared 0.058158 

Adjusted R-squared 0.046235 

F-statistic 2.45452 

P-value 4.80E-02 

D.f. 159 

 

Unfortunately, the variables are not age sensitive; and are defined by the level of education only. 

Another problem is the fact that the working age in countries differ and therefore it cannot be 

expected that every pupil enters the labour market the last day of class at tertiary level. However, 

the table still gives some clarity to the investigation. These 160 free observations failed to 
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correlate and relate significantly with economic growth and resulted in an inefficient model. We 

find that primary education correlates more satisfactory than the other different educational 

levels, though.11 

A test on total expenditure on education (i.e. both private and government spending on 

education) was not carried out, because of the lack of data for the total spending on education 

become too compromising.12  

 

5.1 Analyzing the results 

From the result it can be concluded that education does not seem to have a significant effect 

on economic growth in SSA. When the variable for education reaches satisfying levels of 

significance, the R-squared value is too weak, meaning that the model's explanatory power is 

low. The thesis’s results deviate a bit from Kleynhans and Labuschagne (2012), Fredderke and 

Sinkins (2012), Oketch (2006), and Mincer (1981), which probably has to do with the choice of 

method; to look at panel data instead of cross-sectional data, and to measure the quantitative 

aspect of human capital. What makes this thesis stand out from many other studies is that the 

regression is computed on an unusually large amount of data from the region SSA. This study 

might have benefited from a more controlled data set. The panel data in the thesis consists of 44 

countries and 24 years; which includes many countries with suspicious extreme values that 

would be beneficial to omit.13 

 With these results, it becomes clear that human capital is not easy to measure. The 

measurement for human capital cannot be entirely accounted for by education enrolment. Skills 

could still be obtained outside of a classroom, and at workplaces, and enrolment rates to school 

tell us little of the quality of the education. Since investments and savings rate had a clear 

correlation with GDP per capita growth, it gives some light on human capital, though. As 

                                                 
11 When testing with different lags for the variable education, a 5 year lag related strongest with GDP per capita 

growth. Lags up to 15 years also proved satisfying results. Perhaps using a 10 year lag or 15 year lag would make 

more sense for the thesis, but it was problematic to find data on education in this region further back in time. 
12 A test of the causality between GDP per capita growth and education was also investigated, where it actually was 

possible to see the reverted relationship. Education as a function of GDP per capita growth gave an estimated 

coefficient at a significant level but with a regression model that had much less explanatory power. See appendix 3 

for more information and different positive and negative lagged functions. 
13 Appendix 2 illustrates the problem with outliers and the distribution of GDP per capita growth. Appendix 4 shows 

variance and standard deviation for different countries and specific years. 
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explained earlier, Suliman and Mollick (2009) found a correlation between human capital and 

foreign direct investment, meaning that investments take place in regions with greater amounts 

of human capital. Another correlation interesting to reflect upon is the correlation between 

education and the Economic Freedom Index (EFI). The following scatterplot shows a strong 

correlation between Education and EFI14 

Figure 5.5 Economic Freedom Index and Education 

 

Amartya Sen (1999) explained that freedoms should lead to growth, and Barro (1996) 

investigated correlations between different freedoms and growth, but found no satisfying 

significance level on the matter. This thesis’s regression model found a weak relation between 

them too, but looking at a scatter plot for Education and Economic Freedom Index, they seem to 

correlate well, meaning that education could be enhancing economic freedoms, or vice versa. 

Maybe this is an indication that it would be possible to find Education and Economic Freedom 

Index correlating well with the Human Development Index. 

 The exogenous growth theories give a mixed explanation to the regression’s outcome. 

The absent correlation between Internet Users and GDP per capita growth, since internet users 

accounted for the level of technology in an economy, undermines the exogenous growth 

                                                 
14 The Economic Freedom Index does not include data on Education in its index. 
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theories’ hypothesis that technology creates growth. Data for the variable internet users had 

many absent observations for the earlier years, and also, it is unclear if internet users are the best 

proxy variable for the level of technology. Apart from for this, the exogenous growth theories 

seem to be proven right when looking at investments, which means that the results could be 

interpreted as changes in the steady-state level of GDP per capita; not as actual GDP per capita 

growth. 

This thesis’ results do not give obvious support to Lucas’ model and Romer’s model, nor 

does it prove them wrong with a complete lack of correlation between education and economic 

growth. External benefits, in the form of Economic Freedom, correlates well with Education, but 

are not significant for growth according to the regression models. 

 In conclusion, education enrolment does not seem to be a universal solution for creating 

economic growth in SSA. Maybe a few conditions and assumptions need to be fulfilled before 

education could have a significant impact on economic growth. Maybe education is greatly 

needed for economic growth to take place in some countries, but maybe some other countries 

need other developments. 

This thesis results resemble many other previous studies that have tried to find a relationship 

between human capital and economic growth without success, and it undermines the endogenous 

growth theories (e.g. Lucas model or Romer’s model) that emphasize on education as a 

significant factor for economic growth. 

This thesis provides results in accordance with Benhabib and Spiegel (1994) and Klenow 

(1998) with an unsatisfying relationship between education and GDP per capita growth. In 

similarity to many other recent studies, the relationship between the quantitative aspect of 

education and economic growth proved insignificant. This result also repeated the results from 

the Study Group on Measuring Learning Outcomes (2013), where they concluded that human 

capital and education is not just a matter of filling up school desks. The Study Group questioned 

if primary education gave necessary knowledge for children today. As Kleynhans and 

Labuschagne (2012) stated: there are different aspects of human capital; not just the quantity. 

World Bank (2002, Paper 2881) presentation of data showed a decreasing return on investment 

in education since 1950. During the last 12 years, the average schooling years had increased 

while the returns decreased. The explanation can be found in Lucas (1988) model, since he 
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showed that devotion to human capital decreased the ongoing productivity in an economy and 

could be costly if the return on time and resources dedicated to the accumulation of human 

capital was small. But this argument should be investigated with a different regression model and 

data. 

More commonly, the explanation for education’s vague effect on growth refers to the lack of 

the quality aspect in education enrolment. But capturing the quality side of knowledge is 

challenging, especially for a region as big as Sub-Saharan Africa, and longer time periods means 

more absent observations. Conducting more studies in the field of education and qualitative 

aspects should be necessary to understand human capital’s effect on economic growth. This 

requires more data – or more in depth studies – and well defined and useful variables that capture 

the measurements for human capital. This should be a prioritised investigation since 

development programs today give much attention to endogenous growth theories and its effect 

on economies, while education is still far from proved to be a significant factor for growth in 

Sub-Saharan Africa. 
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6. CONCLUSION 

The objective of this thesis is to investigate if human capital has a significant impact on 

economic growth. The full regression model displayed education as an insignificant factor for 

GDP per capita growth in Sub-Saharan Africa. This leads to the conclusion that human capital 

does not seem to have a significant effect on economic growth. The regression showed positive 

correlation between education and economic freedom, and also education and economic growth, 

but put in the regression, the relationship proved insignificant.  

This thesis results resemble many other previous studies that tried to find a relationship 

between human capital and economic growth without success, and it undermines the endogenous 

growth theories (e.g. Lucas model or Romer’s model) that emphasize on education as a 

significant factor for GDP per capita growth. The endogenous growth theories claiming that 

education has a positive effect on economic growth are still difficult to verify with data from the 

Sub-Saharan region. The results from this thesis raises the question, in accordance with many 

previous studies, if enrolment rates in school are a valid variable for capturing human capital, 

and calls for more investigations on the quality aspects of education. 
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APPENDIX 1 

Table A1 Countries in Sub-Saharan Africa, mean values from time period 1988-2011 

 

Country 

GDP/c 

growth EDUE (EDUG) FDI ITU LIF POP SAV EFI 

1 Angola 2.5 98.1 2.7 7.4 2.5 45.3 3.0 27.6  

2 Benin 0.8 87.0 3.6 2.1 1.1 52.1 3.1 5.3  

3 Botswana 3.9 105.1 7.3 2.9 2.7 55.6 2.0 37.9  

4 Burkina Faso 2.3 47.1 3.4 0.7 0.6 50.8 2.8 6.1  

5 Burundi -0.9 86.7 4.9 0.1 0.3 46.8 2.1 -7.4  

6 Cameroon -0.9 98.0 3.0 0.8 1.6 51.1 2.4 18.8  

7 Cape Verde 4.3 118.6 6.4 4.8 9.2 69.3 1.7 0.7  

8 Central African -0.7 73.4 1.6 1.1 0.5 46.0 2.0 2.7  

9 Chad 2.7 65.4 2.4 6.3 0.6 49.2 3.1 5.5  

10 Comoros -0.9 100.9 5.1 0.6 1.7 57.7 2.6 -7.6  

11 Congo Dem Rep -3.2 74.7 1.7 3.8 0.3 46.6 3.0 7.9  

12 Congo Rep 0.3 110.4 4.0 9.0 1.6 55.3 2.6 38.0  

13 Cote dIvoire -1.0 72.2 4.5 1.5 0.9 51.9 2.4 17.8  

14 Equatorial Guinea 13.3 109.3 0.8 23.2 1.1 48.7 3.1 48.2  

15 Ethiopia 2.4 57.4 4.1 2.0 0.2 52.1 2.7 7.7  

16 Gabon 0.5 144.1 3.3 -0.2 3.2 60.8 2.5 47.3  

17 Gambia 0.9 73.2 3.4 4.2 3.4 55.2 3.1 4.3  

18 Ghana 2.8 85.0 5.0 2.6 2.6 59.4 2.5 7.3  

19 Guinea 2.2 61.8 2.2 1.9 0.4 48.2 2.8 16.6  

20 Guinea-Bissau 0.3 80.1 5.2 1.2 1.3 44.9 2.0 -1.2  

21 Kenya 0.4 100.8 6.2 0.6 4.9 55.4 2.8 11.8  

22 Lesotho 2.9 107.4 11.9 10.0 1.7 51.2 1.4 -39.5  

23 Liberia 0.9 100.7 2.8 23.1 0.5 47.3 2.6 -31.2  

24 Madagascar -0.6 113.6 2.9 2.8 0.6 58.8 3.0 6.8  

25 Malawi 1.4 119.7 4.4 1.5 0.6 48.2 2.7 4.7  

26 Mali 1.9 53.1 3.8 2.1 0.6 47.2 2.7 9.1  

27 Mauritania 1.0 78.1 3.0 4.3 1.1 56.9 2.7 11.2  

28 Mauritius 3.8 102.9 3.6 1.5 13.1 71.1 0.9 21.4  

29 Mozambique 4.0 82.4 4.1 3.8 1.0 46.6 2.4 1.2  

30 Namibia 1.4 117.0 7.0 2.5 3.5 59.8 2.6 15.8  

31 Niger -0.4 39.4 3.2 2.3 0.3 47.7 3.4 4.6  

32 Nigeria 2.6 90.8 NaN 3.8 6.3 47.3 2.4 NaN  

33 Rwanda 2.6 113.7 4.2 0.5 2.0 43.1 2.1 -1.0  

34 Senegal 0.4 69.7 4.1 1.3 4.8 55.8 2.7 7.2  

35 Seychelles 3.1 111.0 6.7 8.5 19.0 72.3 1.0 19.0  

36 Sierra Leone 0.3 70.9 4.2 2.1 0.1 41.2 2.0 2.3  

37 South Africa 0.8 106.6 5.5 1.1 5.7 56.1 1.8 19.6  

38 Sudan 2.4 55.5 10.3 3.0 1.9 56.7 2.4 14.0  

39 Swaziland 2.5 97.8 6.1 4.0 4.1 51.8 1.4 6.2  

40 Tanzania 2.1 82.3 4.3 2.2 3.6 52.0 2.9 9.5  

41 Togo 0.0 114.3 4.1 1.8 1.0 54.6 2.5 3.5  

42 Uganda 3.6 104.0 3.9 2.8 3.0 48.2 3.2 7.0  

43 Zambia 0.5 100.8 2.1 5.6 2.6 45.0 2.6 14.4  

44 Zimbabwe -1.2 104.9 2.5 1.0 5.1 50.4 1.2 5.4  
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APPENDIX 2 

Table A2 Mean standardized GDP/capita growth from year 1988-2011 

 

Table A3 Quintile comparison plot for normal distribution: GDP/capita growth 

 

Shapiro-Wilk normality test: W = 0.6998, p-value < 2.2e-16 
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Table A3 Quintile comparison plot for normal distribution: Log(GDP/capita growth) 

 

Shapiro-Wilk normality test W = 0.9331, p-value < 2.2e-16 

Table A4 Quintile comparison plot for normal distribution: Log(GDP/capita) 

Shapiro-Wilk normality test W = 0.9331, p-value < 2.2e-16 

Modeling the dependent variable into different logarithm functions did not 

help. Solutions to this problem are either to omit outliers, de-correlate the 

data, or use another model, e.g. generalized linear model. I tried to create a 

generalized linear model with inverse link function that followed the family 

"Gamma". This modification was not desirable since the statistical 

"language" became something that could not easily be compared to the 

previous studies I have investigated, making the analysis of the results 

difficult to comprehend. I do not want to omit any observations since that 

manipulation makes the whole thesis biased. The best solution to the 

problem is probably to de-correlate the data in a manner that is equivalent 

to Generalized Least Squares. This implies that we need a covariance matrix following a method called "Cholesky decomposition". 

But I choose to work with an OLS instead, even though the distribution is not entirely normally distributed. The reasons for this 

decision are many. First, the data does not follow a gamma distribution ideally, secondly, the fixed effects model will account for extreme values 

and countries that have high deviation values correlated with GDP per capita growth will be controlled to some degree by the individual fixed 

effects. The third reason is that the panel data set has many observations and has the majority of the values following a normal distribution well, 

which can be seen when looking at a stem-plot. An ordinary OLS model will not automatically give misleading interferences just because the 

error terms are not entirely following a normal distribution, and since the distribution is close to be normally distributed and I will use fixed 

effects, I believe the OLS model will suffice (as shown in Table 5.5). But, I should expect the model to be less efficient. 
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APPENDIX 3 

Table A5 Overview different estimates for education 

Testing with different dataset for education 

EDUE = Education enrolment 

EDUG = Government expenditure on education     

Dependent Variable: GDP per capita growth     

Models 1 2 3 4 

Constant -0.819514 -6.653821* -0.37887 2.3977*** 

  (0.577913) (1.716517) (1.87545) (0.5930) 

EDUE 0.027508*** 0.055127*** 0.03554**   

  (0.006152) (0.009443) (0.01219)   

EDUG       -0.1184 

        (0.1196) 

Fixed effect: country No Yes Yes No 

Fixed effect: time No No Yes No 

R-squared 0.02327 0.2373 0.2997 0.00235 

Adjusted R-squared 0.02211 0.1952 0.239 -4.781e-05 

F-statistic 19.99 5.629 4.937 0.9801 

P-value 8.846e-06 2.2e-16 2.2e-16 0.3328 

D.f 839 796 773 416 

 

Models 5 6 7 8 

Constant 6.71759** 7.0400** -4.61526 -2.73956 

  (2.06886) (2.3558) (3.63056) 3.81404 

EDUE     0.09056*** 0.07747*** 

      (0.01711) (0.02046) 

EDUG -0.24103 -0.5628* -0.86313*** -0.9208*** 

  (0.23582) (0.2469) (0.25272) (0.25167) 

Fixed effect: country Yes Yes Yes Yes 

Fixed effect: time No Yes No Yes 

R-squared 0.3334 0.4354 0.3804 0.4728 

Adjusted R-squared 0.2567 0.3292 0.3032 0.3636 

F-statistic 4.35 4.101 4.926 4.332 

P-value 2.582e-15 2.2e-16 2.2e-16 2.2e-16 

D.f 374 351 337 314 
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Table A6 Causality: Education as a function of GDP per capita growth 

Testing for reverted causality 

    Education as a function of GDP per capita growth 

Dependent Variable: Education 

Lag on GDP/capita 

growth: 
No lag 5 year lag 10 year lag 15 year lag 

GDP per capita 0.90639*** 0.72954*** 0.74386*** 0.73870*** 

  (0.14999) (0.15455) (0.15392) (0.15384) 

R-squared 0.044078 0.027399 0.028644 0.02829 

Adjusted R-squared 0.041708 0.025924 0.027104 0.026769 

F-statistic 36.5191 22.283 23.3552 23.0582 

P-value 2.3257e-09 2.7825e-06 1.6175e-06 1.8794e-06 

D.f 792 791 792 792 

Figure A7 GDP per capita growth and Education enrolment 

 

Figure A8 GDP per capita growth and Education enrolment mean 

 



 

6 

 

Figure A9 GDP per capita growth and Government expenditure on education 

 

Figure A10 GDP per capita growth and Life expectancy 
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Figure A11.A GDP, Education enrolment, and Education government expenditure 

Figure A11.B GDP per capita growth and Foreign Direct Investment 

 

Figure A12 GDP per capita growth, Internet Users per capita, and Savings rate 
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APPENDIX 4 

Table A13 ANOVA Table GDP per capita growth for each country (Individual fixed effects) 

Country S.D Mean N NA Country S.D Mean N NA 

Angola 9.36603 2.5 24 0 Liberia 28.29052 0.9 24 0 

Benin 1.66458 0.8 24 0 Madagascar 4.54614 -0.6 24 0 

Botswana 4.17964 3.9 24 0 Malawi 5.620744 1.4 24 0 

Burkina Faso 2.83496 2.3 24 0 Mali 3.371591 1.9 24 0 

Burundi 3.69075 -0.9 24 0 Mauritania 4.71685 1.0 24 0 

Cameroon 4.00099 -0.9 24 0 Mauritius 1.751164 3.8 24 0 

Cape Verde 2.50354 4.3 24 0 Mozambique 3.689655 4.0 24 0 

Central Africa 3.49306 -0.7 24 0 Namibia 3.257295 1.4 24 0 

Chad 9.02699 2.7 24 0 Niger 3.643328 -0.4 24 0 

Comoros 3.03342 -0.9 24 0 Nigeria 2.86374 2.6 24 0 

Congo Dem Rep 6.28792 -3.2 24 0 Rwanda 13.25657 2.6 24 0 

Congo Rep 3.48585 0.3 24 0 Senegal 2.232596 0.4 24 0 

Cote d'Ivoire 2.91433 -1.0 24 0 Seychelles 4.693863 3.1 24 0 

Equatorial Guinea 18.5138 13.3 24 0 Sierra Leone 8.552643 0.3 24 0 

Ethiopia 6.46252 2.4 24 0 South Africa 2.335393 0.8 24 0 

Gabon 4.03441 0.5 24 0 Sudan 4.1231 2.4 24 0 

Gambia 2.53869 0.9 24 0 Swaziland 3.56125 2.5 24 0 

Ghana 2.33729 2.8 24 0 Tanzania 2.321501 2.1 23 1 

Guinea 7.34735 2.2 24 0 Togo 5.767671 0.0 24 0 
Guinea Bissau 7.21621 0.3 24 0 Uganda 1.978849 3.6 24 0 

Kenya 2.17039 0.4 24 0 Zambia 4.021309 0.5 24 0 
Lesotho 1.97683 2.9 24 0 Zimbabwe 7.237608 -1.2 24 0 

Table A14 The 10 highest and lowest GDP/capita growth observations 

Country Year GDP/capita growth Country Year GDP/capita growth 

Liberia 1997 92.58596977 Liberia 1990 -50.2903512 

Equatorial Guinea 1997 65.69350343 Rwanda 1994 -47.28722115 

Equatorial Guinea 2001 56.82975604 Liberia 1992 -33.91087855 

Rwanda 1995 37.12005855 Liberia 2003 -33.74606194 

Equatorial Guinea 1999 36.96676331 Liberia 1993 -32.19681203 

Guinea 2005 35.43844268 Guinea Bissau 1998 -29.48342194 

Equatorial Guinea 2004 33.83509117 Angola 1993 -27.14233755 

Liberia 2002 29.39276051 Liberia 1989 -25.63035762 

Chad 2004 29.10351716 Liberia 1994 -22.12022403 

Equatorial Guinea 1996 24.96420109 Sierra Leone 1992 -18.68972794 
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Table A16 ANOVA Table GDP per capita growth for each year (Time fixed effects) 

Year Mean S.D N NA 

y88 1.728192 4.87569 43 1 
y89 0.478374 5.775326 44 0 
y90 -1.41931 8.86561 44 0 
y91 -0.70565 4.600209 44 0 
y92 -2.68851 7.87038 44 0 
y93 -2.1908 8.322893 44 0 
y94 -2.21784 8.890391 44 0 
y95 2.238617 6.956039 44 0 
y96 3.098199 5.126377 44 0 
y97 5.212613 17.20766 44 0 
y98 1.785241 6.857993 44 0 
y99 1.635571 7.042657 44 0 
y00 1.136619 4.665119 44 0 
y01 3.352079 9.354962 44 0 
y02 1.882815 7.344095 44 0 
y03 0.812504 7.087798 44 0 
y04 3.417293 7.139463 44 0 
y05 3.856273 6.160317 44 0 
y06 3.463698 4.028289 44 0 
y07 3.467931 4.533878 44 0 
y08 2.435592 4.178281 44 0 
y09 0.827607 3.238469 44 0 
y10 3.233093 2.699243 44 0 
y11 2.207115 3.161973 44 0 

Figure A17 per capita growth observations for each time period 

 


