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ABSTRACT 

 

 

Poor health can lead to a poor economic growth, the positive impact of health on any 

economy should be a priority for development while the negative effect of health on 

the economy affect human capital productivity and in turn affect growth of per capita 

GDP. This research joins great conversations and analysis by many authors in the field 

to explore the long-run relationship between health and economic growth: Unbalance 

panel data analysis for the period 2003-2014. Focusing on the role of health on the 

growth per capita of 12 Sub-Saharan African countries. Health capital is considered an 

argument in the Cobb-Douglas production function model of economic growth. 

Mankiw, Romer and Weils Augmented formed the basis of framework of the study. Life 

expectancy, Fertility rate and Health expenditure were used as proxy for health capital 

in estimating the model. The result suggests a strong and more robust relationship 

between output per labor and health capital than between output per labor and education 

human capital. 
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 Background 

Health as the basis of human existence and a means of livelihood should not be 

underestimated when considering growth in any part of the economy. Health is 

considered an essential element of human welfare and sustained economic and social 

development. World Health Organization (2010). Asserted health would contribute 

both to a better quality of life and to global peace and security. Health has become as 

important as any other economic and social concerns, like unemployment, low wages 

and high cost of living. The most basic human capacities leading to a long life, being 

knowledgeable, and enjoying a decent standard of living (Bloom, 2004; United Nation 

Development Program, 1990) can be represented by health, education, and income to 

measures the human development. 

Health is a major asset people desire in life. Poor health can lead to a poor economic 

growth in most developing countries. With the increase life expectancy for the past 60 

years in developing countries, many people in low income countries encounter bad 

health conditions Howitt (2005) people lack access to hygienic environment in low and 

middle-income countries. According to the Economist report, Epidemiological 

outbreaks like AIDS, malaria and tuberculosis have highly damaged the continent of 

Africa The Economist Intelligent (2011). Unlike in the early days where more 

attention was paid to physical accumulation as an engine for economic growth. From 

the period 1960s human capital started getting recognition for its 
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contribution to economic growth which provided theoretical and human evidences. 

Studies have shown that better health has positive impact on GDP per capita as an index 

for economic growth and development by increasing output. 

Sub-Saharan Africa is classified among the lower income countries where poor 

health is a trend. The prevalence of poor health in the region and its impact on the 

development process call for research needs. According to World Development 

Indicators (2010) life expectancy at birth in Sub-Saharan African region is below the 

world’s average life expectancy at 71 years. Prevalence of HIV/AIDS and other 

diseases like malaria, Ebola, Tuberculosis and some cardiovascular disease is a serious 

health burden in the region. The Sub-Saharan region is selected base on how badly it is 

heat with epidemics which makes life expectancy in the region to be low and high 

mortality rate due to their vulnerability to epidemics and health crisis. To capture the 

effect of the countries’ prevalence to diseases that lowers the life expectancy and 

increase mortality rate which have impact on human capital accumulation in terms of 

education and health calls for studies in the included countries. The availability of data 

in the countries selected also influence the choice of study in the Sub-Saharan region. 

Thus, this study tries to analyze the long-run effect of health on the economic growth 

of Sub-Saharan African countries base on the previous reasons mentioned. Although 

good health can be considered a form of human capita that has a positive impact on 

productivity, income is also expected to influence health positively. Thus, this study 

tries to see the relationship of health variables with GDP per capita. The impact of 

health on per capita GDP is analyzed by taking life expectancy, fertility rate and health 

expenditure as proxies for health. The model has also included expenditure on 

education and working age population. 
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United Nations AIDS (2014) mentioned that in 2013 Sub-Saharan Africa has the 

most serious HIV/AIDS epidemic in the world. An estimated 24.7 million people are 

living with the virus accounting for 71% of the global total. HIV prevalence in the 

region is 4.7% but varies significantly between regions within Sub-Sahara Africa as 

well as individual countries. South Africa is the worst affected region and is regarded 

as epicentre of the global HIV epidemic with 7 million people, Nigeria 3.2 million 

people, Kenya 1.5 million people, Uganda 1.5 million people Zimbabwe 1.4 million 

people. Epidemic in the region has increased the people’s exposure to infectious 

diseases and lower their capacity to cope with them. Health crisis are difficult to contain 

and cope with. An epidemic that starts can spread so easily thereby generating more 

health expenditure on the poor economy. It is important to take measures to reduce the 

risk of major outbreak of sickness during the period of socioeconomic stress.  

 

1.2 Statement of the problem: 

Sub-Saharan Region being among the developing countries with many economic 

potential, needs to figure out ways to achieved it economic and developmental goals. 

They need to efficiently allocate their resources and since there is an abundant of human 

resources in the country. It would be productive to have healthier and productive human 

capital resources. To make this occur there is need to study the relationship of health 

and economic growth. This topic is chosen to show the relationship of health and per 

capita GDP in the selected region the Sub-Saharan Africa, so it can work on factors that 

should be built on for policy formulation to enhance their economic growth. 

There are several studies on economic growth and particularly the economic 

growth of the Sub-Saharan Africa. Most of the studies related growth to other 
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macroeconomic variables while omitting the human capital (in terms of education and 

health) dimension of the analysis. The role of health in these analyses is absent. Also, 

most of the studies are carried out at the micro-level. Therefore, ability to create health 

production function is lost from the previous single point survey of the micro-level.  

There is a wide argument that health can lead to poor economic growth. For 

example, illness affects the saving culture and investment because money supposed to 

be invested may be use for medical treatment at the detriment of savings. Recent growth 

literature has given more emphasis on the consequence of health human capital on 

economic growth and development. Economic growth and development theorists 

argued health human capital has a substantial effect on economic growth and 

development Kefela and Ren (2007). For example, Harbison (1971) wealth of a nation 

is critically determined by its level of human capital, diversities in the various level of 

socio-economic development across nations is determined not so much by the amount 

of natural endowment and stock of physical capital but by the quality and quantity of 

human resources. Additionally, several authors (Lucas, 1988; Romer, 1990; Mankiw 

et al., 1992; Bergheim, 2005) argued that human capital is crucial to increase the 

productivity of labor and physical capital. Also, ILO report (2003) states that human 

capital in terms of knowledge and skills endowment of a country’s labor force 

determines its economic and social progress and its ability to compete in the world 

economy rather than its physical capital. Illness has a huge effect on labor supply. 

Epidemic in the Sub-Saharan region like malaria, HIV/AID, and Ebola have a 

consequence particularly on adults who participate greatly in the labor force. 

Individuals affected may remain in the labor market but their productivity will be 

greatly affected. Accumulation of human capital may adversely be affected by poor 

health. High disease burden within a country can have implications on foreign and 
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domestic investment, labor mobility and land use. WHO (2001) started that investment 

in agriculture, mining, manufacturing and tourism, as well as investment in major 

infrastructure projects, are likely to be decrease by high incidence of sickness and 

diseases. Looking at the direct negative impact of malaria in terms of reduced labor 

productivity. Hempel and Najera (1996) mentioned, the effect of non-fatal malaria 

will last for 10-14days including 4-6 days of incapacitation with the remaining days 

characterized by headaches, fatigue and nausea. The extent this lost labor time reduce 

output depends on if it coincides with harvest time in agricultural areas, or whether 

other family member can compensate. Malaria result in common absenteeism, 

particularly among students resulting in reduced human capital accumulation and loss 

of productivity.   

           

1.3 Research Objectives: 

➢ The main objective of the study is to analyse the relationship of health and per 

capita GDP long-run economic growth in Sub-Saharan Africa.  

➢ Specific objective is to empirically evaluate the impact of human capital 

accumulation on economic growth of the Sub-Saharan Africa.  

 

1.4 Significant of the study: 

This topic is choosing to point out the relationship of health and per capita GDP of 

some Sub-Saharan African countries badly affected with pandemic and some health 

challenges due to poor health policy, mal-distribution of health care resources and lower 

per capita GDP. The study is expected to enhance the practical knowledge and skills of 
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the researcher by becoming familiar with factual evidence of the macroeconomic 

problems, to produce general information on the relationship between health human 

capital and economic growth and to serve as a platform for further studies on health and 

economic growth especially in the Sub-Saharan region of Africa.  

    

1.5 Scope and Data sources of the study 

The study covers 11 years annual data from the period 2003 to 2014. Data for all 

the variables were collected from world Bank data source (World Development 

Indicators) and International Monetary Fund (IMF). The comparative analysis of all 

the countries of the Sub-Saharan Africa was made base on their similar health issues 

and prevalence to diseases that lower their life expectancy and increase mortality rate 

to analyse the long-run relationship of health and economic growth.  
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CHAPTER 2 

 

LITERATURE REVIEW 

 

This chapter focuses on the previous works done on this topic by other authors. 

The literature review of this study is from the review of the theoretical studies and the 

empirical analysis on Health and Economic growth. The chapter is broken down first 

by the theoretical studies on health and economic growth before looking in to the 

empirical studies by different authors. The areas considered are literature in health and 

economic growth, need for a better health care, health and poverty, human capital 

indicators and health effect on economic growth.  

 

2.1 Health and Economic Growth: 

The Literature has popularized in the early work of Romer (1986) and Lucas 

(1988), who developed the theoretical Framework emphasizing the role of human 

capital in terms of education in stimulating economic growth. The theories consider 

human capital as a separate input in to the production function formed predominantly 

by workers through health, education or training. According to Lucas model, the rate at 

which human capital is being accumulated was considered the critical determinant of 

productivity growth.  

Until the second half of 1990s Endogenous growth literature, popularized by the 

work of Romer (1990), assumes, not only technology that determines the growth of a 

given nation, but other factors like human capital determine growth, human capital is a 

reflection of science knowledge or technology. The creation of new ideas is a direct 
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function of human capacity, reflected in the accumulation of science knowledge. To 

address human capital as a factor affecting innovation which has a positive influence 

on the long-run rate of productivity is significant for growth. Therefore, investment in 

human capital, by improving research and development, generates growth in physical 

capital, which results in economic growth (Mankiw et al., 1992) in trying to consider 

the poor measure of stock of human capital availability for current production. MRW 

model augmented (Solow, 1956) and reported a positive effect of human capital in term 

of school enrolment on economic growth, showing that a simple Neo-classical model 

can explain cross-country variation in the per capita growth when the differences in 

human capital investment across countries are considered. 

Mankiw (1997) stated that better health may lead to improved wages; these wages 

may differ from the marginal product of labor. For example, wages may reflect rents 

accruing to positions in a social hierarchy obtained by being tall and having good 

schooling and may bear little relationship to productivity. Wages may also capture only 

the private returns to health and miss any beneficial externalities associated with good 

health. With the evidence that the effect of health on worker productivity can be seen 

in aggregate output that would complement the evidence that health affects wages and 

strengthen the argument for investment in health. 

Knowles and Owen (1995). Examine the effect of adding a proxy for health capital 

in MRW empirical growth model. A strong and more robust relationship between 

income per capita and health capital than between income per capita and educational 

human capita through restricted and unrestricted panel model.  
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Weil (2001) and Weils (2003), model output using an aggregate production and 

calibrated the parameters of the production function using microeconomic evidence on 

factor shares and effect of human capital on wages to calibrate production function 

models of aggregate output which has become common. 

Howitt (2005) to understand the relationship between health and economic growth 

Howitt analyzed channels through which health capital of labor in a country affects 

economic long-run growth by Schumpeterian growth model theory. The result from this 

growth model is that child and mother health have a major role in human capital of the 

individuals for the government investment in children are mother’s health. 

Barro (2013). Barro identifies in the new model of health and economic growth 

how the previous theoretical work on growth has stress the role of education as a 

determinant of human capital but tended to neglect the role of health. The framework 

for the effective extension of the Neo-classical growth model to indicate the concept of 

health capital using the major characteristics of the analysis as the causality between 

health and the economy. Good health would in different ways encourage economic 

growth simultaneously economic advancement increase great concentration of health 

capital. The model also includes direct impact of health on productivity, which is the 

qualities of labor hours, physical capital, and worker schooling experience, an 

improvement in health increases workers productivity. In addition, an improvement in 

health lowers rates of mortality and diseases and thereby decreasing the effective rate 

of depreciation on human capital; schooling and health itself. Through this channel, an 

increase in health raises the demand for human capital and has indirect effect on 

productivity. 

The gap in life expectancy between the rich and poor countries continues growing. 
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A child born in Japan has a life expectancy of 84 years in the contrary, in Nigeria; 

average life expectancy at birth is around 53 years, of which more than 16 percent is 

spent in ill health (World Development Indicators, 2015). While AIDS is the main 

killer disease in Africa, heart disease and other non-communicable diseases are taking 

lives elsewhere Lopez et al., (2005). Investment in health in the less Developed 

Countries means escaping from the poverty trap. Enormous growth in health care 

spending in many industrialized countries is associated with technology directly. 

(Scheffler, 2004). Previously health spending was not a necessary condition for 

development. Health spending was considered something that occurs after a country 

was developed. But current studies show that, for a country to develop economically, 

there should be a properly planned and maintained health care system for a successful 

development to be achieve in a country. No country develops when there is poor health, 

therefore, poor health can be considered a major cause of poverty. Chronic diseases 

cause people to become poor and drop out of the labor market. For a country to be 

develop, health of the people of that country must be improve and this can be achieved 

by creating awareness among women, since women are the primary home caretakers 

especially in less developed countries (Scheffler, 2004).  

Good health care system will help improve the labor productivity, which leads to 

greater wages and increase GDP. There is a need for better health especially in the 

African region for better economic growth. The impact of health on productivity was 

as healthier labor force produces more because it has more mental and physical ability 

and it absent less in his workplace due to illness or family illness, individual with higher 

life expectancy have more motivation for investment in education and obtain a higher 

output from such investment, amount of savings (for the retirement period) is increased 

by increasing individual age with health improvement consequently investment in form 
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of increase life expectancy and health of children could motivate impregnation; 

consequently individuals participate more in the labor market and obtain higher income 

per capita. (Bloom and Canning, 2000). 

Gilles et al. (1998). Argued that major reductions in human deprivation are 

possible, that economic growth, inequality, and poverty reduction, can be harnessed 

through economic integration, and technological changes dependent not only on the 

involvement of market, but on the choices for public action at the global, national and 

local levels. They further mentioned actions to facilitate empowerment includes state 

institutional responsiveness in building social institutions which will improve well-

being and health, to allow increased income-earning potential, access to education, and 

eventual removal of social barriers. Poverty and Health are related especially in Africa. 

According to the report of working group 1 of the commission on macroeconomic and 

health. Cause of greater ill health among the poor are manifold and interrelated because 

poor nutrient weakens the body defense against infection. And infection in turn, 

weakens the efficiency of absorption of nutrients. Therefore, ill health imposes risk on 

the poor than on people with more assets (World Health Organization, 2002). 

The major problem with the poor accessing a medical care is high rate of services 

and medical facilities “An increase in medical care in public clinics will highly affect 

the poor than the better off because they cannot afford to cover their medical expenses. 

High income promote accessibility to improved health facilities, better nutrition, clean 

water and sanitation, education and medical care (The Economist Intelligent Unit, 

2011)  

Peykajour, et al. (2011). The amount of disease, mortality and injuries are more 

among poor and their families than the society’s average. And it is conceived that 
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investment to improve health status of poor societies seems too necessary. Evidence 

demonstrate that relative poverty like abstract poverty has a close relationship with poor 

health 

Bloom and canning (2000), they considered human capital as a function of it 

inputs. Which include physical capital, labor force and human capital with three 

elements of education, work experience and health. Efficiency and effectiveness 

relationship of these inputs with total productivity is the major focus of their study. 

Which was resulted, health having a significant impact on the economic growth. 

Several authors (Schult 1960, 1961, 1971; Becker, 1975) consider human capital 

to be important because it improves productivity through several ways, one of which it 

considers schooling as an investment in skills, which contributes to investments in 

productivity (Romer, 1986) focus on the new endogenous growth theories. They 

focused on productivity advances that is derive from technological progress and 

increased human capital inform of education. Barro and Sala-I-Martin (1995) 

considered the extension of the theories of Romer (1986) by focusing further on open 

economies, diffusion of technology, and migration of persons, fertility choice and 

variable labor supply.   

Good health has impact on education and education inversely affects economic 

growth of a Nation. Life expectancy is usually used in many cross-country growth 

regressions and is generally found to be positive and significant on the rate of economic 

growth. (Bloom et al., 2004). Even though life expectancy is a measure of population 

health, it does not directly reflect the productivity of the labor force Bhargava et al. 

(2001) explain how human capital including skilled labor force is important for capital 

formation. Healthy people have better learning and working ability. Therefore, low 
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mortality and the desire to live long encourage people to invest in human capital 

including education and health. 

Lopez-Casasnwas et at. (2005) stated there has been lack of a straight answer on 

how to model and describe the role of human capital and economic growth process even 

when the goal of every Government and policy makers is on how to raise the level of 

national output, assuring greater standard of living and well-being (Barro, 2013), an 

improvement in health raises a worker productivity. Improvement in health lowers rate 

of mortality and disease and thereby decrease the effective rate of depression on human 

capital; through schooling and health. An increase in health raises the demand for 

human capita and has further indirectly had a positive effect on productivity. Human 

capital investment is a major determining factor in analysing the differences in earning 

of individual. 

Dinopoulos and Thomson (1999), in their study aim at reassessing Mankiw, 

Romer and Weil version of the Solow model used cross-sectional data to estimate the 

steady-state equation governing income per capita levels as did Mankiw et al. (1992). 

They found out the failure of the model as factor shares obtained by MRW are not 

robust to the substitution of two measures of human capital that are more precise than 

the secondary school enrolment rate used. 

Nelson and Phelps (1966) Showed that educational improvement fasten 

technological diffusion since educated individuals are likely to become good innovators 

and be more flexible to technological changes. It is assumed in this context that 

healthier people are more able to have positive reactions to change. Healthier and 

educated workers will be more receptive to technological changes and innovation 

process. 
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Kalemli-Ozcan et al. (2000) indicated the raise in life expectancy signifies an 

important result of health improvement which has consequences on education and 

investment/saving decisions. It generates an incentive to save more and making 

education investment more attractive. Since individual are expected to live longer 

therefore, high schooling qualifications and saving rate due to increase life expectancy. 

Mentioned that increase life expectancy has effect on the demographic structure of a 

country. Increase life expectancy would raise the working age population. Reduction in 

infant mortality and higher life expectancy would be reflected on the increase 

population of the working age. However, it is expected that decrease in fertility rate 

have the opposite effect, in the long-run. The evidence was shown in OECD countries 

where the prevailing factor is the decrease in fertility rate leading to a high dependency 

ratio & lower proportion of working age population. 

A lot of microeconomic level empirical studies encourage the idea that 

improvement in health status and nutrition are responsible for better capacities and 

educational outcomes. Miguel (2005) in his studies, taking panel data methods for rural 

areas of Kenya and India, indicates that both children health status and parent death 

have an impact on education, especially on attendance. 

Case et al. (2005) using panel data for the Great Britain, analysed the impact of 

health measured by prenatal and childhood health on educational outcomes and found 

a strong relationship between poor children health and lower educational returns. 

Generally, it is expected that healthier people have higher learning ability explained not 

by the number of absent at school but also for being more capable to assimilate and 

accumulate more knowledge. 

 



 

 15 

Howitt (2005) mentioned a reduction of income inequality will allow a higher 

proportion of individuals to finance their education and their health needs, being more 

able to improve their economic situation. Due to the reversal connection between health 

and income, decrease in income inequality will cause a reduction on health inequality. 

To reduce income inequalities for higher labor productivity and economic growth, 

health sector investment is required (Schult et al., 2006). Depicted health as a 

conditioning factor of an individual’s productivity and efficiency. The empirical 

evidence is shown in work of Schult. (Bloom and Canning, 2008). Healthier worker 

has more physical and mental energy, being more creative and productive. Shows also 

the role of health on supply. Better health can in various ways lead to an improvement 

of economic growth. Simultaneously economic advancement encourages further 

accumulation health capital. Therefore, with such assertion health human capita stands 

to play a vital role in economic development and also economics development has a 

huge impact on health human capita. (Barro, 2013). Productivity or outputs depends 

not only on conventional inputs-physical, raw labor and human capita in the form of 

schooling but also on the state of workers health capita, that greatly have an impact on 

the workers’ energy, effort and reliability towards productivity. 

Health indicators which include adult survival rate (ASR) and GDP growth rate for 

5 years gap in multiple countries was investigated using the panel data analysis on GDP 

time series, purchasing power adjustment and exchange rates. The framework 

development for modelling the inter-relationships between GDP growth rates and 

explanatory variables was created by re-examining the life expectancy and income 

relationship. Bhargava et al., (2001) also estimated the interaction between ASR and 

log GDP to address the issue of endogeneity and reverse causality. The confidence 

intervals for the effect of ASR on growth rate were computed and applied a test to check 
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the parameter stability. The estimation showed positive effects of ASR on GDP growth 

rates in low income countries. And the data used in the analysis were primarily sourced 

from PWT (Summers and Heston 1991; World Development Indicators, 1998). The 

GDP series in PWT are in ‘1985 International dollars” which was from purchasing 

power parities for the subset countries. The work considers the variable used as a 

proximate determinant of economic growth due to the fact that the health of individual 

in a country can only be roughly approximated in natural averages. The model shows 

insignificant effects of ASR on economic growth rates for low income countries. 

Mayer (2001) analysed the long-term impact of health on economic growth in 

Latin America using growth regression as granger causality test with the evidence of 

30 years health to income in 18 Latin American countries. Taken health indicator as the 

probability of survival by age and gender groups for the periods 1950-1990. The result 

shows permanent increment in annual income is associated with adult and old age 

health improvements. Also, discovered diverse channels of causality of health to 

income that must be identified in microeconomic studies which should include long-

term phenomena to account for the economic effects of health on growth. World Health 

Organizations data was used. 

Bernanke and Gurkaynak (2002), re-examine the crucial prediction that long-

run economic growth is determined solely by exogenous technical change. According 

to the findings of the study shows the rate of investment in physical capital is strongly 

correlated with its long-run growth rate of output per worker and the rate of human-

capital accumulation and population growth 

Don J. Webber (2002) examines the relationship between economic growth, 

health and education. Looking in to an extended Neoclassical growth model and using 
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a cross sectional data for 46 countries from World Bank (1993). The result shows the 

proxy of health variables used has a positive insignificant effect on economic growth 

Howitt (2003) discussed some evidence of economic growth and main approaches 

to the study of growth in the economy. A change in per capital gross domestic product 

(GDP) means economic growth. Howitt considered quality of health and education as 

a form of human capital thereby considering health as an important input in to 

production that can be estimated by looking at microeconomic data on how health 

affects individual wages. He uses the cross-country variation in growth rates attributed 

to different kinds of capital or technology or efficiency. Also, considered geographical 

differences, institutions, economic policies and cultural differences as deeper 

determinants of growth neglecting the health status of the country as one major human 

capital that can lead to a rapid economic growth. 

Bloom et al. (2004) argue the effect of life expectancy on growth to be real labor 

production effect. Saying life expectancy is not acting as a proxy for worker experience. 

The argument followed using production function model of aggregate economic growth 

that include two variables which micro economist have identified as fundamental 

component to human capital: work experience and health. Their result shows that good 

health has a positive, sizable and statistically significant effect on aggregate output even 

when workforce experience is control. 

Bloom and Canning (2005) estimated the effects of health in macroeconomic 

production function model of economic growth using calibration from wage regressions, 

the gradual adjustment in income level towards stability that indicate the effect of input 

growth on economic growth. Using data from 1960-1995. Output data (GDP) are 

obtained from the Penn world table’s version 6.0 and the total output was obtained by 
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multiplying real per capital GDP measured in 1985 international purchasing power 

parity dollars (chain index) by national population and data on the economically active 

population are from the internal labor office. The analysis indicates a positive 

macroeconomic effect of health not significantly different from the microeconomic 

estimates. This implies some erroneous macroeconomic estimates which do not reject 

the hypothesis that the production effects calibrated on wage regression are correct, 

there was no valuable externalities allowing calibration from microeconomic data as a 

reasonable guide to the magnitude of effects. 

Ahmed and Saurdi (2007), examine the growth empiric of the Sub-Saharan 

African Countries within the classical convergence framework. Annual average growth 

rate of real GDP per worker over five year period was used as dependent variable. The 

study shows how several macroeconomics, socio and political factors affecting the 

steady-state growth path of the Sub-Saharan African Countries. Important policy 

implications were drawn from the study to improve the living standard and economic 

growth of African Countries. 

Akram, et al. (2008) using Cointegration and granger causality to analyse the long 

term relationship between health and per capita GDP in Pakistan. Their result confirms 

health variables have a significant impact on the economic growth both in the long-run 

and short run. 

Deaton (2008) use data from the Gallup world poll in 2006 which samples of 

people interviewed in each of 132 countries in the world except Angola, Cuba & 

Myanmar. The survey indicates the measure of life and health satisfaction as a direct 

measure of an important segment of human experience, well-being and economic status. 

The results from the various tables of the Gallup world poll indicate a strong 



 

 19 

relationship between per capital GDP and life satisfaction which made assertion that 

people have a good idea of how income, or insufficient income affect their lives. No 

significant evidence that people of India are as satisfied with their lives as people in 

Sub-Saharan Africa, or Afghanistan, or Irag, or Cambodia are satisfied as people in 

India. The findings show no positive relationship between life satisfactions to national 

income. Base on the income, health and well-being study around the world, Deaton 

could not take cognizance of income differentials of the respondent of the Gallup world 

poll data to have effect on their health and well-being. 

Narayan et al. (2010) investigated health relationship to the economic growth by 

adding investment, exports, imports and research and development (R&D), for 5 Asian 

countries through panel unit root, panel cointegration with structural breaks and panel 

long- run estimator during the years 1974- 2007. Narayan, Paresh and Mishra model 

the relationship within the production function framework, and came out with two 

significant results. First, the four variants of the growth model variables share a long-

run relationship which means there is a cointegration. Second, health, investment, 

exports, EDRD (the interaction term between education and R&D), and R&D in the 

long-run contributed positively to the economic growth with imports which had 

statistically significant impact. While, education with insignificant impact on the panel 

of the 5 countries. Policy implication was drawn from the findings. The model created 

a baseline approach to health relationship with economic growth within countries 

linking production function to growth model analysis in the said countries without the 

specification of differences that exist between them. This could be related to a study of 

the long-run relationship in health and economic growth in other regions of the world. 
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Peykarjou et al. (2011) survey the relationship between heath and economic 

growth in organization of Islamic Conference Member States using time series data 

during the year 2001-2009. Considering other effective factors on the economic growth 

including life expectancy, fertility rate through panel data model in semi log regression 

framework. The results show that increased life expectancy is a leading factor to 

enhance economic growth in these countries. Also, indicate a negative relationship 

between fertility rate and economic growth. This offers context for analyzing the scope 

and reality of the relationship between health and economic growth even though the 

variables used is not enough measure for health and economic growth. 

Acaroglu and Ada (2014), Analyze the relationship between human capital and 

economic growth from Knowles and Owen (1995) augmented theory. The years 

between 1990 and 2011 in 15countries of the Middle East and North Africa. The result 

of the Panel data analysis shows that public expenditure on human capital does not have 

any significant effect on economic growth either in terms of health or education 

Pocas (2014) analyse the role of human capital and it dimensions-education and 

health, through panel data model exclusively for developed countries for the period 

1980-2005. The empirical evidence shows health improvement has significant benefits 

on economic growth. Therefore, it should be considered important component of human 

capital along with education. 

Chen et al., (2015) in their work environmental policy and economic growth; the 

macroeconomic implications of the health effect. Introduced health effects in 

endogenous growth model with environmental concerns. Found out that the two 

distinctive environmental policies result in different levels of economic performance. 
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Silva and Sumarto (2015), taking panel data over the year 2002-2012 and 

modified neoclassical growth equation, and a dynamic panel estimation to investigate 

the effect of both health and education capital on economic growth and poverty in 

Indonesia. The findings are relevant in understanding the role of both health and 

education capital in accelerating growth and poverty reduction. 

Eggoh et al. (2015), taking the sample of 49 African countries over the period 1996 

to 2010, In their studies Education, health and economic growth in African countries. 

The researchers applied cross-section and dynamic panel techniques and discovered 

that public expenditure on education have a negative impact on economic growth while 

human capital stock have a slight positive effect on economic growth in Africa. 

Daniel et al. (2016) in trying to find the long-run determinants of economic growth 

in South America, the study used data for South American countries from 1960 to 2008 

to gain insight in to the long-run determinant of economic growth in South America. 

Macroeconomic disturbances have a significant detrimental effect on long-run growth. 

There was a correlation of trade openness with foreign investment which indicates that 

closed countries benefit most from opening their economies. 
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Table: 2.1 Summary literature review 

 

Author 

(Year) 

 

Objective 

 

Theory 

 

Dependent Variable 

 

Independent Variables 

 

Econometric Method 

 

Results 

 

 

Romer (1986) The role of human capital in 

stimulating economic growth 

Growth theory  GDP per capita Consumption & 

(knowledge of physical 

capital labor) 

Two stages least square  The model implies that capital accumulation should 

be subsidized if the social planner wants to introduce 

the private economy to move forward 

Lucas (1988) Human capital accumulation 

is an engine of economic 

growth 

Production function 

theory 

 output Level of capital and labor 

input on technology 

Regression model The model admits the possibility of wide and 

sustained differences in growth rates across countries 

Romer (1990) Technological changes 

provide the incentives for 

continued capital 

accumulation 

Neo-classical model 

with technological 

change (Endogenous 

technological change) 

Final output Capital, labor, human 

capital index of technology 

Single-state variable 

model 

The stock of human capital determines the rate of 

growth 

Mankiw et at. (1992) To show augmented Solow 

model accumulation of 

human and physical capital 

Solow (1956) Neo-

classical growth model  

Log GDP per capita human capital investment. 

School enrollment, working 

age population 

Cross-country Reported a positive effect of human capital on growth 

Knowles & Owen 

(1995) 

Examine the effect of adding 

a proxy for health capital in 

MRW empirical growth 

model 

MRW (1992) approach  

 

Log GDP per capita School enrollment, Life 

expectancy 

Panel restricted and 

unrestricted model 

A stronger and more robust relationship between 

income per capital and health capital than between 

income per capital and educational human capital 

Gilles et al. (1998) Improve health and well-

being through empowerment 

Growth theory Social Capital Families, Communities, 

Institutions and 

organizations 

Search strategy of 

Cochran collaboration  

The review found the existence of implementation of 

policies for health promotion activities were crucial to 

sustainability 

Dinopoulos & 

Thompson (1999) 

To assess Mankiw, Romer 

and Weil’s version of the 

Solow model 

Neoclassical model of 

growth by Mankiw et al 

(1992) 

Income per Capita Secondary school 

enrollment rate, saving 

rates, life expectancy and 

rate of population growth 

Ordinary Least Square 

Method 

The result shows that technological changes is 

endogenous 

Bloom & Canning 

(2000) 

The link between health and 

income and the role of health 

on productivity 

Production function  Worker productivity Children education, saving, 

investment demographic 

structure and life 

expectancy 

Total factor productivity Health has a significant impact on productivity and 

economic growth. 

Kalemli-Ozcan et at. 

(2000) 

Examine the relationship 

between fertility and human 

capital investment and its 

implications for economic 

growth 

Human capital theory GDP Number of generation 

(survival of a child): wage, 

income, educational 

investment and fertility rate 

Delta method Positive effect of human capital and a negative effect 

of fertility on economic development 

Weils (2001) The effect of human capital 

on wages 

Production function GDP Per capita Adult height in population 

and population adult 

survival rate 

Calibration Exercise Worker in good health in a low-mortality country will 

be 70% more productive than a worker suffering from 

ill health in a high mortality environment 

Bhargava et al. (2001) Model the proximate 

determinant of economic 

growth with emphasis on 

variables that approximate 

health population 

Preston (1976)  GDP per capita Adult survival rate, life 

expectancy, income, child 

mortality, nutrition and 

learning 

Panel data analysis The result shows positive effect of ASR on growth in 

low- income countries 

Mayer (2001) To analyze the long-term 

impact of health on economic 

growth in Latin America 

Mayer (1996) Log GDP per capita Years of schooling, real 

investment, real 

consumption & government 

expenditure 

Generalized Least Square, 

Granger Causality 

Regression Model 

The result shows permanent investment in annual 

income is associated with adult and old age health 

improvement and discovered different channels of 

causality of health to income 
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Author 

(Year) 

 

Objective 

 

Theory 

 

Dependent Variable 

 

Independent Variables 

 

Econometric Method 

 

Results 

Bernanke & 

Gurkaynak (2002) 

To re-examine the Solow 

model that long-run 

economic growth is 

determine solely by 

exogenous technical change. 

Mankiw et al (1992) Log GDP per working 

age person 

working age population, 

average share of gross 

investment in GDP, school 

enrollment rate, labor force 

growth rate,  

Regression Model The result shows that the rate of investment in 

physical capital is strongly correlated with its long-run 

growth of output per worker and the rates of human-

capital accumulation and population growth 

Don J. Webber (2002) Examine the relationship 

between economic growth, 

health and education 

Neo-classical growth 

model 

GDP per capita Life expectancy, caloric 

intake, school enrollment 

ratio 

Panel data analysis Health proxy variable has a positive effect on 

economic growth 

Howitt (2003 To analyze using 

microeconomic data how 

health affect individual wages 

Production function GDP per capita Capital, technology, 

efficiency, Investment in 

health 

Panel data Decrease income inequality will cause a reduction on 

health inequality 

Pocas (2004) To analyze the role of human 

capital and it dimensions- 

education and health as an 

essential factor of labor 

productivity 

Theory economic 

growth 

GDP per capita Life expectancy, infant 

mortality rate, age 

dependency, openness 

(trade % of GDP), 

secondary enrollment and 

population per bed 

Panel data model Health improvement have significant benefits on 

economic growth 

Bloom et al (2004) To include health in a well-

specified aggregate 

production function 

Production function  GDP  Life expectancy, Years of 

schooling, Experience, 

Labor, Technological catch-

up  

Panel regression analysis Good health positively affect output 

Howitt (2005) Analyzing the growth rate 

performance of poor 

countries 

Schumpeterian growth 

model 

Productivity and per 

capita GDP 

School attendance, saving 

rate, depreciation rate, 

population growth rate, 

learning efficiency, skill-

adjusted death rate,  

 

Formal model Child and mother health have a major role in human 

capacity development 

Bloom & Canning 

(2005) 

To estimate the effect of 

health on economic growth 

Production function 

model  

Human capital 

(wages) 

Years of schooling, life 

expectancy, adult survival 

rate and worker experience 

Panel data analysis, 

calibrated regression and 

total factor productivity 

The result indicates gradual adjustment income level 

toward stability indicating effect of input growth on 

economic growth 

Lopez et al (2005) Explore mechanisms by 

which population individual 

and collective health status 

affect a nation’s economic 

development and 

performance  

Schumpeterian growth 

theory 

GDP per capita Nutrition, income 

distribution, poverty traps 

and HIV/AIDS 

Cross-section analysis Health resources supply and health care expenditure 

varies across region 

Howitt (2005) To analyze the growth rate 

performance of poor 

countries 

Schumperian growth 

model 

Productivity and per 

capita GDP 

School attendance, saving 

rate, depreciation rate, 

population growth rate, 

learning efficiency, death 

rate  

Formal Model Child and mother health have a role in human capital 

accumulation. 

Ahmed & Suardi 

(2007) 

To assess the growth empiric 

of the Sub-Saharan African 

Countries 

Mankiw et al (1992) 

Cobb-Douglas 

production function 

Annual average 

growth rate of real 

GDP per worker over 

the five-year period 

Average years of schooling, 

population growth, annual 

government consumption, 

gross fixed capital 

formation, total of trade 

openness, debt service ratio, 

inflation, financial dept  

Panel data model The result shows several macroeconomic, socio and 

political factors affecting the steady- state growth path 

of the Sub-Saharan African Countries 

Bloom & Canning 

(2008) 

Compare microeconomic 

estimates of the effect of 

health on wages with 

macroeconomic estimates of 

the effect of health on worker 

productivity 

Schult et al (2006) GDP per capita Life expectancy, infant 

mortality, adult survival rate 

and health investment & 

macroeconomic variable 

Panel data analysis Macroeconomic effect of health are positive and not 

different from microeconomic estimates 



 

 24 

 

Author 

(Year) 

 

Objective 

 

Theory 

 

Dependent Variable 

 

Independent Variables 

 

Econometric Method 

 

Results 

Akran et al. (2008) Analyze the long-term 

relationship between health 

and per capita GDP 

Romer (1990) and Barro 

(1991) Human capital 

theory of growth 

GDP per capita 

 

 

  

 

Life expectancy, infant 

mortality rate, age 

dependency, openness trade, 

secondary enrolment and 

population 

Cointegration and granger 

causality 

Health variables has a significant impact on economic 

growth both in the short-run and long-run 

Deaton (2008) To analyze the effect of 

economic growth on life 

satisfaction taking in to 

cognizance the prevalence of 

HIV infection as reliable 

indicator of population well-

being 

Base on the analysis of 

the Gallup world Poll 

(2006) 

GDP per capita Life satisfaction, income, 

well-being, happiness, 

health, aging, HIV, health 

car 

Regression analysis The result shows positive relationship between life 

satisfaction to national income 

Narayan et al. (2010) To model the long-term 

relationship of health and 

economic growth 

Production function 

framework linking 

production function to 

growth 

GDP per capita Investment, export, EDRD, 

RD, import and health 

expenditure 

Panel data analysis Growth model variables share a long-run relationship 

with health and investment, export, EDRD and RD 

contributes positively to the economic growth 

Peykajour et al. 

(2011) 

To study the impact of the 

variables life expectancy, 

fertility rate, openness of 

economy and investment on 

economic growth of OIC 

states 

Weils 2005 Growth (Economic 

growth) 

Fertility rate, life 

expectancy, Real GDP, 

openness degree of 

economy and ratio of 

investment 

Panel data model GDP and life expectancy have a significant impact on 

economic growth while openness degree of economy 

and investment have no impact on growth 

Barro (2013) Human capital as a 

determinant of economic 

growth 

Extended Neo-classical 

growth model 

GDP per capita Years of schooling, 

investment ratio, terms of 

trade, fertility rate, inflation 

rate, international openness 

and rule of law 

Panel data analysis Pattern of conditional convergence is in the sense that 

growth rate of per capita GDP is inversely related to 

the starting level of per capita GDP, holding measures 

of government policies, institutions initial stocks of 

human capita and population constant 

Acaroglu & Ada 

(2014) 

To analyze the relationship 

between human capital and 

economic growth. 

Mankiw, Romer and 

Weil (1992) Augmented 

GDP per capita 

purchasing power 

parity (PPP) 

Life expectancy at birth, 

fertility rate, health 

expenditure public, primary 

completion rate, pupil 

teacher ratio and public 

spending on education 

Fixed Effect and Random 

Effect Model 

The result shows that public expenditure on human 

capital doesn’t have any significant on economic 

growth either in terms of health or education 

Chen et al. (2015) The macroeconomic 

implication of health effect 

on economic growth 

Endogenous growth 

model with 

Economic growth 

(GDP) 

Leisure, labor, health care, 

public abatement and 

taxation 

Dynamic optimizing 

model 

The result shows two distinctive environmental 

policies result in different levels of economic 

performance 

Eggoh et al. (2015) Analyze the connection 

between economic growth 

and human capital 

accumulation through 

education and health 

Endogenous growth 

theory 

GDP per capita Health expenditure, life 

expectancy, education, 

expenditure school 

enrolment, inflation rate, 

ratio of government 

expenditure, export & 

import share of GDP, FDI, 

money & quasi money 

Traditional cross-section 

and Dynamic panel 

techniques 

Public expenditure on education have a negative 

impact on economic growth while human capital 

stock has a slight positive effect on economic growth 

in Africa 

Daniel et al. (2016) To investigate the long-run 

determinants of economic 

growth using two equation 

frameworks 

Growth theory GDP per capita Trade openness, FDI, health 

variables, education 

variables 

Panel data model Macroeconomic disturbances have a significant effect 

on long-run growth and trade openness correlates 

positively with FDI 
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CHAPTER 3 

 

BACKGROUND OF ECONOMIC AND HEALTH IN SOME SUB-

SAHARAN COUNTRIES  

This chapter discusses the background of economic and health in some Sub-

Saharan African Countries. Its explains the location, economy and health challenges of 

the countries. Using data from World Bank (World development Indicators), World 

Health Organization (WHO), WHO and UN partners to show detail explanation of the 

effect of health on the human capital development in the region. Sub-Saharan countries 

are battling many cases of epidemics which are evident in this chapter these includes 

HIV/AIDS, Malaria, Ebola etc are the major causes of low life expectancy and high 

mortality rate in the region. The overall life expectancy both male and female at birth 

is below the average life expectancy at birth of the global population which is about 71 

years. Widespread epidemic has been a leading cause of death in those countries making 

Malaria and HIV/AIDS as the top leading causes of death in the countries. (WHO and 

UN Partners 2015).Diseases prevalence such as Malaria, HIV AIDS, epidemic and 

some cardiovascular diseases, sewage disposal, disaster management etc. has been 

public health issues in the countries. The burden of such public health issues are some 

key factors responsible for low life expectancy and high mortality rate in the countries. 

(WHO and UN Partners 2015). This may lead to the reduction in human capital 

performance. 
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3.1 South Africa 

South Africa is country in the southern tip of African continent, Located in the Sub-

Saharan African region. South Africa the second largest economy in Africa, with GDP 

per capita recorded at 7575.24 US dollars in 2015. GDP per capita is equivalent to 60% 

of the world’s average (World Bank report, 2016). The overall life expectancy at birth 

M/F (2014) is 57.2 and the total health expenditure is seen at 570. South Africa faces 

major health challenge of HIV/AIDS recorded as the second highest country in the 

world with HIV/AIDS infection. Around one in seven of its citizens are infected with 

HIV. Learning and Development is the third most important trend for human capital 

development in South Africa with 44% rating it very important. In 2012, HIV/AIDS 

was a leading cause of death in South Africa. That kills about 33.2 percent of the 

population which led to the reduction in human capital performance (WHO and UN 

Partners, 2015). 

 

Data Source: World Development Indicators (World Bank) 

Figure 3.1 Health expenditure on GDP in South Africa 
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3.1.1 Ghana 

Ghana, a country on the west coast of Africa, Located in the Sub-Saharan African 

region. It has often been referred to as an “Island of peace” in one of the most chaotic 

regions on earth. The country’s economy is dominated by agriculture, which employs 

about 40 percent of the working population. Ghana has an estimated population of 

27,410,000 (2015) and life expectancy both m/f to be 61/64 (2015). Ghana economy 

relies heavily on foreign assistance and remittance from Ghanians abroad. It GDP per 

capita was recorded 1696.08 US dollars in 2015, the GDP per capita in Ghana is 

equivalent to 13 percent of the world average. (World Bank, 2015). Total expenditure 

on health per capita (intl $,2015) is 58. According to the World Health Organization, 

the most common diseases in Ghana include those endemic to Sub-Saharan African 

countries particularly: Malaria and HIV/AIDS is among the top leading causes of death 

in the country (WHO and UN Partners, 2015). 

 

 

Data Source: World Development Indicators (World Bank) 

Figure 3.1.1 Health expenditure on GDP in Ghana 
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3.1.2 Sierra Leon 

Republic of Sierra Leon is a country in the West Africa. Located in the Sub-Saharan 

region. It is bordered by Guinea on the north, Liberia in the south-ease and the Atlantic 

Ocean in the south- west. The country’s population is estimated to be 6,453,000 (World 

Bank, 2015). The country has average life expectancy at 57 years. The GDP per capita 

in Sierra Leon was recorded at 497.87 US dollars in 2015. The GDP per capita in Sierra 

Leon is equivalent to 4 percent of the world’s average. And total expenditure on health 

per capita (Intl $, 2015) is 86. Ebola outbreak over burden the weak health care 

infrastructure in 2014, leading to more deaths from medical neglect than Ebola itself. 

This created human capital crisis and have a negative impact on the weaker economic 

growth. HIV/AIDS prevalence in Sierra Leon stands to be 1.6 percent of the population 

(WHO and UN Partners, 2015). 

 

 

Data Source: World Development Indicators (World Bank) 

Figure 3.1.2 Health expenditure on GDP in Sierra Leon 
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3.1.3 Uganda 

Republic of Uganda is a land locked country in east African, located in the Sub-

Saharan African Region. It is bordered to Kenya to the east, South Sudan to the north, 

Democratic Republic of Congo to the west, Rwanda in the south east and Tanzania to 

the south. The population of Uganda stands at 40,322,768 (2016) world meters and the 

Gross Domestic Product per capita was recorded at 673.21 dollars in 2015. The GDP 

per capita is equivalent to 5 percent of the world’s average. Uganda has been among 

the countries in the Sub-Saharan Africa with high HIV cases. Life expectancy at birth 

was estimated to be 58 years (2012). Total expenditure on health per capita (intl $ 2015) 

is 52. A successful elimination of user fees at state health facilities in 2001 resulted in 

an 80 percent increase in visit; of which half of this increase is from the poorest 20 

percent of the population. (WHO and UN Partners, 2015). 

 

 

Data Source: World Development Indicators (World Bank) 

Figure 3.1.3 Health expenditure on GDP in Uganda 
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3.1.4 Liberia 

Liberia is a country located in the Sub-Saharan African region. Lying on the 

Atlantic in the southern part of West Africa. Liberia is bordered by Sierra Leon, Guinea 

and Cote d’voire. The population Liberia was estimated to be 456717 people and life 

expectancy both male and female at birth for Liberia is 57 years below the average life 

expectancy at birth of the global population about 71 years. Gross Domestic Product 

per capita stands at 455.9 (2015). Total health expenditure stands at 46 2015. (World 

Bank, 2015). Liberia faces many widespread health problems including Ebola, malaria, 

malnutrition, HIV/AIDS. The regional outbreak of Ebola in 2014 resulted to the death 

of many in the country (World Health Organization, 2015). 

 

 

 

Data Source: World Development Indicators (World Bank) 

Figure 3.1.4 Health expenditure on GDP in Liberia 
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3.1.5 Cameroon 

Cameroon, on the Gulf of Guinea, is a central African country located in the Sub-

Saharan Africa. Having border with western countries including Chad and Central 

African Republic. The population of the country was estimated to be 24,027,307 with 

the total dependency ratio of population to be 78.1 percent. Total life expectancy at birth 

both male and female is 54 years below average life expectancy at birth of the global 

population around 71 years, the total health expenditure (% of GDP) is 41.1 in 2014 

and the Gross Domestic Product per capita in Cameroon was recorded at 1309.33 US 

dollars in 2015. The GDP per capita in Cameroon is equivalent to 10 percent of the 

world’s average. The Total expenditure on health per capita (intl $2015) was 59 (World 

Bank, 2015). HIV/AIDS prevalence is one of the major health challenges in the country 

which has a great impact on the human capital performance of the population in the 

country. (WHO and UN Partners, 2015) 

 

 

Data Source: World Development Indicators (World Bank) 

Figure 3.1.5 Health expenditure on GDP in Cameroon 
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3.1.6 Togo 

Republic of Togo is a country in the West Africa, Situated in the Sub-Saharan 

African region. Its shares boundary with Benin in the east, Ghana in the west, Burkina 

Faso in the north and the Atlantic Ocean in the south. Togo is a country of about 

7,305,000 total populations (2015). The Gross Domestic Product per capita was last 

recorded at 554.78 US dollars in 2015 and GDP per capita in Togo is equivalent to 4 

percent of the world’s average while Total health expenditure per capita (Intl $, 2014) 

was 76 and life expectancy at birth male and female (years 2015) was 56/61. Prevalence 

of HIV/AIDS, diseases like malaria and tuberculosis has been the cause of death in the 

country. Malaria and leprosy continue to be the major medical problems affecting the 

comfort of individuals (WHO and UN Partners, 2015) 

 

 

Data Source: World Development Indicators (World Bank) 

Figure 3.1.6 Health expenditure on GDP in Togo 
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3.1.7 Kenya 

Kenya, known as a Democratic Republic of Kenya lies across the equator on the 

east coast of the Sub-Saharan Africa. The country share borders with Somalia, Ethiopia 

and Sudan to the north; Uganda to the west; Tanzania to the south; and the Indian Ocean 

to the east. Kenya has roughly 46,050,000 total populations (2015). Gross Domestic 

Product per capita in Kenya was recorded at 1133.46 US dollars in 2015. The GDP per 

capita is equivalent to the 9 percent of the world’s average. Total health expenditure per 

capita (Intl $, 2014) was 169 and life expectancy at birth male and female was 61/66 

year 2015. Apart from the major persistent high burden infectious diseases HIV/AIDS 

and tuberculosis, Kenya faces emerging chronic diseases’ problem characterized by 

increasing rates of cardiovascular disease, cancer and diabetes. Kenya is one of many 

Sub-Saharan African countries that battle various life-threatening diseases that can be 

prevented by the right combination of Education (WHO and UN Partners, 2015) 

 

Data Source: World Development Indicators (World Bank) 

Figure 3.1.7 Health expenditure on GDP in Kenya 
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CHAPTER 4 

THEORETICAL FRAME WORK AND MODEL 

4.1 Theoretical Framework 

This chapter focus on the theories used in this work. The theories are from 

economic growth theory to analyse the impact of health human capital on economic 

growth. Various scholars formulated frame works that use human capital as one of the 

determinant of growth (Mankiw et al., 1992 of Extended Solow’s 1956) neoclassical 

growth model to include a proxy for human capital. If Mankiw et al., (1992) augmented 

Solow’s (1956) model health capital also a component of human capital, we get 

extended Cobb-Douglas Production function: 

  1)( itititititit LAXEKY                                         (1) 

Transforming the equation in to Log-linear form: 

)ln()1(lnlnlnln itititititit LAXEKY                   (2) 

Where, 

Y is output level, K  is level of physical capital, E  is the stock of education human 

capital, X  is the stock of health capital and L  is the labor input, A  is the level of 

technology of a country. While subscript i refers to country and t refers to time period. 

Thus, eq(1) can be expressed as in below: 


itititit xeky                                                           (3)  

Eq(3) representing the quantities in per effective unit of labor. Mankiw, Romer and Weil 

(MRW) assume labor and technology level for countries in a definite period below: 
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),exp(0 tnLL iit                                                      (4) 

)exp(0 gtAAA tit                                                   (5) 

In eq (4) and eq (5), in  and g  are the exogenous rate of growth of labor force in 

country i  and technology. The accumulation of physical, education and health capital 

can be expressed as: 

itttititkit kgnysk )(                                             (6)  

itttititeiit egnyse )(                                             (7) 

itttititxiit xgnysx )(                                             (8) 

In eq (6), eq (7) and eq (8), kis  eis  and xis  are the portions of income in country i  

invested in physical, educational and health capital, respectively.    is a common 

depreciation rate.  

Following MRW and Knowles and Owen, if the assumption of a steady state (with 

1  ), eq (6), eq (7) and eq (8) take the form below: 
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Eq (9), eq (10) and eq *)11(  represents the steady-states values and  1n .  

By substituting eq (9) in eq (11) and eq (5) in eq (3) and taking natural logs, the extended 
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version of MRW’s equation is obtained below: 
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    (12) 

Additionally, by solving eq (10) and eq (11) for eis  and xis  in terms of *

ie  and *

ix  

and substituting in eq (12) then eq (13) is obtained below: 
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And by solving eq (11) for xis  and substituting in eq (12) the eq (14) is obtained below: 
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                                                                 (14)                                                                

Since 0ln A  is not observable, it will be captured by the error term (Mankiw, Romer 

and Weil, 1992). Similarly, tg   is not observable and its parameter cannot be 

distinguished from the constant term empirically. Hence, the regression model is 

formulated for equation (14) on the available data by using steady-state values of 

physical and education variable and health. 
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4.1.1 Model specification 

The focus of this study is to analyse the effects of health human capital 

accumulation on economic growth using the idea of Mankiw et al. (1992) production 

function as shown in equation (1) specified that income per capita depends on 

technological changes, population growth and accumulation of physical and human 

capital. Therefore, economic growth can be expressed as a function of the rate of 

accumulation of physical capital and human capital in the form of education and health. 

So the human capital is separated into two parts. Health human capital )(H  and other 

forms of human capital as in education human capital )(E . Per capita income )(Y  is 

assumed to be function of stock of physical capital )(K , health human capital )(H and 

education human capital )(E  as:  

),,( EHKFY                                                    (15) 

Where, Y   is per capita GDP, H   is health human capital, E   is education human 

capital. H  in time t  is the sum of the stock of health human capital in the previous 

period and accumulation of the stock in the current period. 

It is assumed that accumulation of health human capital stock )( H depends on 

the amount of resources devoted to health care and the efficiency by which this 

expenditure is converted in to health stock. Also believes that the quality of resources 

devoted to health investment is a product of the proportion of income. Based on the 

theoretical framework developed by Mankiw, Romer and Weil (1992) augmented, 

by evaluating the impact of physical and human capital in the form of education and 

health on economic growth. They addressed the internal growth approaches while 

maintaining the theories of technological advancement under the impact of the external 
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factors. This study is based on Acaroglu and Ada (2014). Model of Knowles and 

Owen (1995) Augmented Mankiw et at (1992) They considered human capital 

variables in the form of education and health. Thus, 
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The model can be rewritten as: 
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And the model (16) is derived from (14) thus: 
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Where: 

Y = Output  

L = Labor  

n = growth rate of the labor force 

g = rate of technological progress 

 = the rate of depreciation 

ks = share of physical capital to output 

es = share of education to output 

*x = health capital 
 

Subscript i  and t  denotes country and time respectively.  
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Table: 4.1 Variable Measurements 

 

 

 

 

Variables 

 

Measurement  

 

Data source 

 

Y (Output) 

 

Gross Domestic Product (Constant 2010 US $) 

 

World Bank 

 

L (Labor) 

 

Labor Force (total) 

 

World Bank 

 

n (growth rate of the 

labor force) 

 

Growth rate of the labor force 

 

World Bank 

 

g (rate of 

technological progress) 

 

Assumed to be 0.05 according to (Mankiw et al. 1992; 

Ahmed & Suardi 2007 & Acaroglu & Ada 2014) Mankiw et 

al (1992) 

 

World Bank 

 

 (the rate of 

depreciation) 

 

Assumed to be 0.05 according (Mankiw et al. 1992; Ahmed 

& Suardi 2007 & Acaroglu &  Ada 2014)  

 

 

ks
(Share of physical 

capital to output)
 

 

Investment and capital stock (Constant US$ 2005) divide by 

Gross Domestic Product (Constant 2010 US $) 

 

 

IMF and World 

Bank 

 

es (share of education 

to output)  

 

Government expenditure on education, total (% of GDP)  

 

 

 

World Bank 

 

*x (health capital) 

 

1) Life expectancy at birth (LIFE) 

2) Fertility rate (FER) 

3) Health expenditure, total (% GDP) HS  

 

World Bank 
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Hence, model (16) can be rewritten as, 

iititHit

ititeitit

it

vusFER

LIFEs
GDP
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Y












)ln()ln(

)ln()ln()ln()ln(ln

65

43210





 
(17)            

                                                                                              

Where: 

itL

Y








ln = log of GDP per working age population 

 )ln( gn  Log of Growth rate of the labor force, technological progress  

             And depreciation  

)ln(
GDP

I  Log of Investment and capital stock divide by Gross Domestic Product 

)ln( eis  log of government expenditure on education, total (% of GDP) 

)ln(LIFE Log of life expectancy at birth 

)ln(FER Log of Fertility rate  

)ln( Hs  Log of health expenditure, total (% of GDP)  

Note: 

Equation (17) is derived from equation (16) taking 
ikS from equation (16) to be 

GDP
I  in equation (17) which and iX from equation (16) is separated in to LIFE , 

FER  and HS  in equation (17).  
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4.1.2 Hypothesis of the coefficients of the model 

1  Is positive according to the model. This shows balance growth can only be 

ensured as long as the output and physical capital are increased simultaneously with 

increase in the labor force. Romer, (1990) argued that growth depends on human capital 

capable of bringing innovations and that the innovations encourage the technological 

advancements and economic growth. Likewise, higher population growth lowers 

income per capita because the amounts of both physical and human capital must be 

spread more thinly over population.  

2   Is positive from the model this implies that Investment in human capital, 

generate growth in physical capital that can result to economic growth (Mankiw et al. 

1992). Higher investment leads to higher income; it may leads to a higher steady-state 

level of human capital even if the percentage of income devoted to human-capital 

accumulation is unchanged. Hence, human capital accumulation increases impact of 

physical capital accumulation on income. The quality of physical capital, labor hour, 

worker schooling hour is due to improvement in health, which increase worker 

productivity and thereby increase physical capital. In the Neoclassical growth model 

for a closed economy, the saving rate is exogenous and equal to the ratio of investment 

to output. A higher saving rate raises the steady-state level of output per effective 

worker and thereby raises the growth rate for a given starting value of GDP. Some 

empirical studies of cross-country growth have also reported an important positive role 

of the investment ratio; Mankiw, Romer, and Weil (1992). A positive coefficient on 

the contemporaneous investment ratio in a growth regression may reflect the positive 

relationship between growth opportunities and investment, rather than the positive 

effect of an exogenously higher investment ratio on the growth rate. This reverse effect 
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is especially likely to apply to open economies. Even if cross-country differences in 

saving ratios are exogenous with respect to growth, the decision to invest domestically, 

rather than abroad, would reflect the domestic prospects for returns on investment, 

which would relate to the domestic opportunities for growth. 

3  
share of education to output which is measured by expenditure on education 

has a positive sign which implies that increase quality of education in terms of increase 

expenditure on education would reduce the numbers of years spend on education 

attainment also educated workers will be more receptive to technological changes and 

innovation process. 

4  Life expectancy as a measure of health capital is positive. This shows how 

important health input is to productivity; increase life expectancy would raise working 

age population while decrease fertility rate would have negative effect in the long-run 

which would lead to high dependency ratio and lower proportion of the working age 

population. Increase life expectancy has effect on the demographic structure of a 

country; it can be reflected on the increase population of the working age. However, it 

is expected that decrease fertility rate have opposite effect in the long-run, it can lead 

to a high dependency ratio and lower proportion of the working age population. 

Additionally, improvement in health lowers rates of mortality and diseases thereby 

decreasing the effective rate of depreciation on human capital. 

5  
Fertility rate as a measurement for health capital has a positive sign, which 

show that increase fertility rate would have a negative effect on economic growth. 

Therefore, increase resources must be channel to child care rather than to production of 

goods (Bercker and Barro, 1988). Therefore, better health can in various ways lead to 

improvement of economic growth, simultaneously economic growth advancement 
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encourages further accumulation of health capital. If populations grow, then a portion 

of the economy’s investment is used to provide capital for new workers, rather than tp 

raise capital per worker. For this reason, a higher rate of population growth has a 

negative effect on the steady-state level of output per effective worker in the 

neoclassical growth model. Reinforcing effect is that a higher fertility rate means that 

increased resources must be devoted to child rearing, rather than to production of goods 

(Becker and Barro [1988]). Fertility decisions are endogenous; previous researchers 

have shown that fertility typically declines with measures of prosperity, especially 

female primary education and health status (Schultz [1989], Behrman [1990] and Barro 

and Lee [1994]). An additional effect of health on growth would work indirectly 

through the determination of fertility. In particular, a reduction in mortality rates would 

likely lower fertility and thereby expands growth. This stimulus to growth would add 

to the direct effect from improved health.  

6  
Health expenditure as one of the measures of health capital has a positive 

sign. This implies that Improvement in the quality of health in terms of health 

expenditure would increase GDP per capita thus, increase growth rate. Since, Years of 

schooling in the economy depends on the average level of health. Also, accumulation 

of health human capital depends on resources devoted to health care and the efficiency 

by which this expenditure is converted in to health stock. The quality of resources 

devoted to health investment is a product of the proportion of income based on the 

theoretical framework developed by Mankiw et al. (1992) augmented 
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4.1.3 Data  

    In order to analyse the model and to answer the main objective of the study, time 

period from 2003-2014 is used to estimate the relationship between health human 

capital and economic growth. There are two categories of health indicators, health input 

indicators and health output indicators. Health input indicators comprises of 

expenditures on services, availability and quality of health facilities etc and health 

output indicators include life expectancy and fertility rate etc. In this study the proxies 

for health capital are life expectancy at birth, fertility rate total (birth per woman), health 

expenditure public (% of GDP) and the proxies for education is real expenditure on 

education as % of total government expenditure (%). 

    The dependent variable of the modelY and L  defined the GDP rates according 

to the working age population. Real GDP which is used as a proxy for economic growth 

is derived from real Gross Domestic Product (GDP) (Constant price) by dividing real 

GDP by labor force (working-age population) and take the natural log. ""n  Stands for 

the average growth rate of working age population which covers the people age 15-64 

years meeting the necessary ILO criteria to be regarded as economically active 

population. Data of all the variables is taken from the world development indicators 

(World Bank) and International Monetary Fund (IMF). 
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CHAPTER 5 

RESULTS 

This chapter presents the empirical results of the Augmented Mankiw et al. (1992) 

model presented in the other of the research. The first part provides summary of the 

descriptive statistic of variables, followed by the pre-estimation test and the second part 

gives the estimation of the model parameters. Lastly, discussion of the results. 

 

5.1 Descriptive Statistics 

Table 5.1 Summary Statistics of Variables 

_____________________________________________________________________ 

Variable  Mean  Maximum  Minimum Standard Deviation 

_____________________________________________________________________










L

Y
ln

   7.680292  9.960173  6.669061  0.862293 

)ln(  gn  1.078945  2.033158  -0.290613  0.283633 

 
GDP

Iln
  2.741991  -0.095395  -4.395738  0.710217 

 eSln
   1.456693  2.156049  0.788880  0.364139 

 LIFEln   4.000907  4.173524  3.729280  0.101947 

 FERln   1.551527  1.895068  0.859932  0.202533 

 HSln    1.859714  2.575234  1.375583  0.343137 

_____________________________________________________________________ 
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Table (5.1) presents the summary of the descriptive statistics and the variables used in 

this study. Since the data use is unbalanced panel, the mean, maximum, minimum and 

standard deviation is calculated from the years available for the selected Sub-Saharan 

African Countries which includes: Cameroon, Ethiopia, Ghana, Kenya, Liberia, 

Rwanda, South Africa, Swaziland, Sierra Leon, Tanzania, Togo and Uganda.  

 

5.1.1 Unit root test  

The following table depicts the statistical result from Fisher-type and Lavin-Lin-Chu 

test from the variables of interest in other to determine the degree of stationarity. This 

test was undertaken to check the other of integration of variables. 

 

Table 5.2 Stationary Test 

Test                                         Statistics           Prob** 

 










L

Y
ln

            

8.89536          0.0000 

)ln(  gn           29.6103           0.0032 

 
GDP

Iln                                      6.73878           0.0000 

)ln( eS                                         38.2788           0.0014 

)ln(LIFE                                      60.0303           0.0000 

)ln( FER                                       41.6073          0.0000 

)ln( HS                                        42.7065          0.0003                                     

Note: ***, **, and * represent 1%, 5%, and 10% significant level 
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The above variables have turned out to be stationary. A stationary process has the 

property that the mean, variance and Autocorrelation structure do not change over time 

(Woodridge, 2002) 

 

5.1.2 Fixed Effect Regression Model   

The equation (16) in theory is tested for the relationship between health human 

capital and economic growth in this study. To get our dependent variables, the natural 

log of Gross Domestic Product (Constant 2010 US $) divide by labor force (total). This 

approach is taken from Mankiw et al. (1992). The independent variables that we use 

are
GDP

I  , )(  gn  , eS  , LIFE, FER and HS  . While, 
GDP

I   is the share of 

physical capital proxy by Investment divide by Gross Domestic Product, eS is share of 

education to output proxy by Government expenditure on education, total (% of GDP). 

The three proxies for health capital are LIFE is life expectancy at birth; FER is Fertility 

rate and HS is Health expenditure, total (% of GDP). )(  gn  is the growth rate 

of labor force, technological progress and depreciation rate respectively, assumed to be 

0.05.  

Restriction was imposed on the model to show the adjustment of share of physical 

capital and education human capital to explain the condition for the accumulation of 

physical and education capital in a steady-state Neoclassical model. And the 

unrestricted model are the estimation of the with no adjustment as in MRW (1992). 

Therefore, possible combinations of the variables is considered using fixed effect 

estimation with unbalanced panel as shown in table (5.3) 
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Table 5.3 Estimations of the variables using fixed effect model  

 

Dependent variable: Natural log of GDP per working age population 2003-2014 

Fixed effect Regression 

Variable                            Coefficient             Standard error 

Panel A: Unrestricted regression 

 

Constant         2.384625                 2.316577  

)ln(  gn         0.058686**               0.028718 

 
GDP

Iln                           -0.034914**               0.012848 

)ln( eS                              -0.030742                 0.053415   

)ln(LIFE                            1.514277***            0.448806 

)ln( FER                            -0.471922                 0.341874               

)ln( HS                             -0.077907                 0.066762 

2R                                                          0.996339 

Observation                        85   

No. Of Countries                    12 

Panel B: Restricted regression 

Constant                           2.318956                2.226303 

  )ln(ln  gn
GDP

I              -0.034648**                0.012540 

)ln()ln(  gnSe                 -0.025536                  0.026904 

)ln(LIFE                           1.525987***               0.433520 

)ln( FER                           -0.464687                  0.333389 

)ln( HS                            -0.078380                  0.066145 

2R                                                          0.996338      

Observation                        85   

No. Of Countries                    12 

 

Note: Dependent variable is log GDP per working age person. 

     ***, **, and * represent 1%, 5%, and 10% significant level 
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Table 5.4 Estimations of the variables using Random effect model  

 

Dependent variable: Natural log of GDP per working age population 2003-2014 

Random effect Regression 

Variable                           Coefficient             Standard error 

Panel A: Unrestricted regression 

 

Constant                           9.685718***                1.931173  

)ln(  gn                         0.057546**                 0.028688 

 
GDP

Iln                           -0.037168***               0.012799 

)ln( eS                              -0.054589                  0.052795   

)ln(LIFE                            0.121162                   0.376167 

)ln( FER                            -1.584326***               0.279158            

)ln( HS                             -0.078933                  0.065763 

2R                                                           0.577242      

Observation                        85   

No. Of Countries                    12 

Panel B: Restricted regression 

Constant                           7.036016***               1.992344 

  )ln(ln  gn
GDP

I              -0.035413**                0.012507 

)ln()ln(  gnSe                 -0.028001                  0.026863 

)ln(LIFE                           1.621806                  0.388789 

)ln( FER                           -1.193564***               0.294459 

)ln( HS                            -0.078749                  0.065601 

2R                                                           0.597096      

Observation                        85   

No. Of Countries                    12 

 

Note: Dependent variable is log GDP per working age person. 

     ***, **, and * represent 1%, 5%, and 10% significant level 
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Table 5.5 Hausman Test 

Panel A: Unrestricted Method 

        Chi-square                                        41.093503   

        P-value                                           0.0000*** 

Panel A: Restricted Method 

       Chi-square                                          24.210741                                  

       P-value                                            0.0002** 

                     

Note: ***, **, and * represent 1%, 5%, and 10% significant level 

 

 

 

To decide between the fixed or random effect models, we run a Hausman test. The 

hypothesis is the preferred model is random effect VS fixed effects. It basically tests 

whether the unique error )( iu are correlated with the regressions, the null hypothesis 

shows are not. The Hausman test in table 5.4 shows the preferred model is fixed effect 

model. 

 

5.1.3 Discussion of the result 

Table 5.3 summarizes the results of estimating equation (16). Conventional standard 

error is given; the explanatory power of the regression 
2R remains high for the fixed 

effect model. Unrestricted regression is 0.9960339 and 0.996338 for the restricted 

regression as seen in table 5.3 from the ninth and the nineteenth row. The share of 

physical capital  
GDP

Iln  and education human capital )ln( eS  are adjusted to

  )ln(ln  gn
GDP

I and )ln()ln(  gnSe which shows the accumulation of 
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physical, education capital and steady-state condition in the neoclassical model. The 

adjustment shows the accumulation of physical, education capital and indicate the 

economy is in to a steady-state defined by   )ln(ln  gn
GDP

I  and

)ln()ln(  gnSe . 

The coefficient of   )ln(ln  gn
GDP

I  shows that output per labor force 

depends on share of physical capital and growth rate of labor force, technological 

progress and depreciation rate. Also, the coefficient of )ln()ln(  gnSe show that 

output per labor force depends on share of education to output and growth rate of labor 

force, technological progress and depreciation rate.  

The results in panels A and B are for the unrestricted and restricted regression 

respectively. The linear restrictions implied by the derivation (16) were tested using a 

standard   testF  1.  The F-statistics is 0.011 and its critical value with df1 = 2 and 

 df2 = 79 at 0.05 significant level is 4.98. Hence, we conclude the restricted model 

should be used. However, in contrast, since the single over identifying restriction 

implied by (16) is not rejected. The assumption of the accumulation of share of physical 

and education capital in a steady-state makes sense in the Sub-Saharan Countries. That 

is we can use the restricted regression to construct estimates.  

 

 

The restricted fixed effect model shows that the coefficients on 
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  )ln(ln  gn
GDP

I  and )ln(LIFE  are statistically significant at different 

significant levels while the coefficient )ln()ln(  gnSe  , )ln( FER  and )ln( HS  

are statistically insignificant. 

The coefficients on  
GDP

Iln  and )ln( eS  we obtained implied estimated 

parameters value of -0.034914 for   )ln(ln  gn
GDP

I  and -0.025536 for

)ln()ln(  gnSe  , while the coefficients )ln(LIFE   as 1.525987, )ln( FER  as -

0.464687 and )ln( HS   as -0.078380. Fixed effect estimates of equation (16) yield 

similar conclusions with respects to the significance of health capital proxy as shown 

also in Knowles and Owen (1995) empirical study. 

The restriction on the coefficient   )ln(ln  gn
GDP

I  is statistically 

significant at 5% level and is equal to -0.034648 shows a negative correlation with the 

dependent variable in explaining output per worker even after controlling for 

unobserved individual (Country) specific effect. The result implies share of physical 

capital leads to lower income in a steady-state. Contrary to Barro, (1997) and Mankiw 

et al (1992). Investment is negatively affecting per capital income in the sample 

countries. Thus, bad investment decisions that have an adverse effect on economic 

growth are made in these 12 African Countries which account for the result. 

The restriction on the coefficient )ln()ln(  gnSe   
is statistically 

insignificant. This shows that growth in the 12 Sub-Saharan African countries does not 

depend on the accumulation of government expenditure in a steady-state. 
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The coefficient )ln(LIFE  is positive at 1% significant level and is equal to 

1.525987 in the restricted model. The results reported are consistent with a strong 

relatively robust relationship between life expectancy, as a proxy of health capital stock, 

and income per capita. Knowles and Owen (1995) also found life expectancy as health 

capital to be significant in their study. Since )ln(LIFE as health capital is considered 

to have significant relationship on the dependent variable, this implies that growth in 

Sub-Saharan countries is affected by health. The findings  is consistent with the 

endogenous growth theories mainly advocated by Romer, (1990) and Mankiw et al. 

(1992) which argued that improvement in health human capital (increase life 

expectancy) leads to productivity improvement that enhance output. 

The coefficient )ln( FER is negative and statistically insignificant. The findings 

on the negative and insignificant effect of )ln( FER as proxy for health capital shows 

that the growth in the 12 Sub-Saharan African Countries does not depend on fertility 

rate. 

The coefficient )ln( HS  is negative and statistically insignificant. The findings on 

the insignificant coefficient of )ln( HS   as proxy for health capital shows that the 

growth in the Sub-Saharan Africa does not depend on expenditure on health.  
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CHAPTER 6 

CONCLUSION AND RECOMMENDATIONS  

 

In this chapter, the conclusions are made from the results of the analysis. After the 

conclusions, some recommendations for policy implementation and future research is 

given from the author’s opinions according to the found results. 

 

6.1 Conclusions 

The main finding of the study is there is a relationship between health and economic 

growth in Sub-Saharan Africa. This is backed by the findings of this research which the 

main objective is to analyze the long-run relationship between health and economic 

growth for the years between 2003 and 2014 in 12 countries of the Sub-Saharan Africa. 

The unbalanced panel data estimation is used as statistical method in this study. Fixed 

effect and random effect results are obtained and displayed and the model is chosen to 

base on Hausman test result that shows the appropriate model to be use is fixed effect 

model. 

To predict the economic model used in the study, taken Acaroglu & Ada (2014) 

basically depends on Mankiw et al. (1992) augmented Solow model. Different proxies 

for health are life expectancy at birth, Fertility rate and Health expenditure. The proxy 

for education is Government expenditure on education. The prediction can be improved 

if data is much available. The Augmented MRW frame work applied broadly to almost 

any economic growth model that admits a steady-state growth path, and the restrictions 

specifically imposed by Solow model is not rejected in our estimation. In particular we 
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found the coefficient of   )ln(ln  gn
GDP

I  (as steady-state share of physical 

capital) and Life expectancy (Health capital) correlated with long-run economic growth. 

The correlation of steady-state share of physical capital is inconsistent with the joint 

hypothesis that the Solow model is true and economies being studied are in their 

respective steady-state.  

However, the implications of these models, that country growth rates do not depend 

on )ln()ln(  gnSe   is due to the difficulty to measure spending on education 

because explicit spending on education takes place at all levels of government as well 

as by the family, which makes spending on education hard to measure. Also, as viewed 

by Howitt, (1997). Shows the assumption of equal technological levels, labor force 

growth rate and depreciation on education capital as steady-state education human 

capital in Sub-Saharan Africa may not be supported by the data. 

The study examines the influence of health capital as human capital component on 

economic growth; the results suggest that life expectancy have a robust influence on 

economic growth while fertility rate and health expenditure does not have a significant 

influence on economic growth in the fixed effect model. 

The concept of human capital has been more prevalent on the development and 

growth agenda of Sub-Saharan Countries recently, following that, policy makers are of 

the opinion that human capital contributes a lot to the economic development and 

growth, investment in health sector have increase in the region as well. In this sense, 

many of the countries have undertaken to improve health. 
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One of the leading reasons for this study is to focus on the growth of Sub-Saharan 

countries which depends on health and education services as human capital component 

of growth and the health capital is found to have a significant positive influence on 

growth while the education capital is found to be insignificant. 

 

6.2 Policy Recommendations 

The research carries important policy implications base on the result that shows a strong 

correlation between life expectancy and output per labor force suggests further 

theoretical and empirical investigation of the importance of the health aspect of human 

capital for economic growth. So as to improve economic growth especially in the Sub-

Saharan African Countries. 

Positive and significant result on life expectancy signifies an important result of 

health improvement which has consequences on education and investment/saving 

decisions. It generates an incentive to save more and making education investment more 

attractive. Since individual are expected to live longer therefore, high schooling 

qualifications and saving rate is due to increase life expectancy. And an increase life 

expectancy has effect on the demographic structure of a country consequently raise the 

working age population.  

 Therefore, to achieve economic growth, more resource should be devoted to 

investment in health facilities, such measure has impact on human productivity which 

leads to improved national output per capita. In other words, as more people become 

healthy, they will increase their productivity in the long-run. Health affects economic 

through its externalities effect. This means health may have indirect benefits that 

enhance productivity. Therefore, policy makers and government should strive to create 
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institutional capacity that increases basic health services. The policy makers and 

government should center on securing more resources and structures that are essential 

and appropriate for better or quality health system and improved basic health service 

provision. The measures should not only focus on creating new institutional capacity, 

but set ups of the health sectors of Sub-Saharan African countries that produce quality 

and healthy manpower. 

Accessibility and affordability of health services should be increased and the 

population be educated to maximized the effects of health expenditure on the health 

capital stock and therefore, on economic growth. Government should play an enabling 

role by investing in health promotions and management skills for health systems. 

Policy makers and government should look in to efficiency and equity in policies 

of health care system in the Sub-Saharan Africa in terms of the evaluation of the existing 

policies and implementation of isolated reform strategies and to also use the example 

experience of the developed countries health system to choose an optimal path for their 

health system development to accomplish a change since most developed countries 

adopted common principles and objective in their health system because of market 

failure in health care. 

The negative effect of coefficient of investment by GDP in the steady-state suggest 

there is need for increased investment, productivity growth and technological 

development to ensure sustained high growth rate in the 12 regions of Sub-Saharan 

Africa. Therefore, government should continue in its leadership role to create enabling 

environment that encourages better investment by private sector. Private participation 

can speed up growth in Sub-Saharan African Countries. And policy makers should 

direct their efforts to ease restrictions on investors, design strategic policies and remove 
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measures that repress financial markets. 

Policy makers and government should also intensify effort to create receptive 

platform that will attract investors. This can be done through enhancing economic 

infrastructure, improving legal system, ensuring consistent policies and framework to 

reduce corruption, enacting investors’ friendly laws, developing financial systems and 

maintaining general macroeconomic and social stability. Such platform will promote 

both foreign and domestic investors. 

Recently, investment in Sub-Saharan countries is constrained by a shortage of 

capital. Therefore, higher saving rates would support higher investment while helping 

to reduce excessive reliance on foreign savings by Sub-Saharan Countries; government 

should improve their fiscal positions without squeezing spending on education, public 

health and infrastructure to encourage private saving. The focus will be on extending 

financial sector reforms, promote free entry in to the banking system, raising interest 

rates to market clearing levels and providing reasonable assurance that savings will not 

be confiscated or eroded by inflation or other taxes  

Lack of openness in Sub-Saharan Africa reduces efficiency and productivity by 

distorting resources allocation and increasing transaction costs. Therefore, policy 

makers and government should look in to the expansion of privatization, which is an 

area where Sub-Saharan African countries still lag behind in other to improve 

investment. 

Future researchers should consider the distinction between public and private 

health spending.  
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