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ABSTRACT 

Health care expenditure in the African region like in many other countries has been closely 

linked to the financial health of the economy. This relationship draws a link between economic 

growth and health care expenditure, which is what, is being explored in this paper. This paper 

investigates the determinants of health care expenditure of different African countries. The data 

used selected 20 African countries that fall in the sub-Saharan sector. A panel autoregressive 

distributed lag (ARDL) model was adopted in the study to assist in understanding the dynamics 

of health care expenditure. Annual data for 20 sub-Saharan African countries was used ranging 

from the year 2000 to 2016. Explanatory variables used in the investigation are gross domestic 

expenditure, population, mortality rate, inflation and income per capita. The study found 

evidence of cointegration among the variables, with the aid of the Wald test and the Pesaran 

critical value. The long run estimates found that population had a positive and significant 

(0.0001) relationship with health care expenditure. The mortality rate also had a positive and 

significant (0.0016) relationship with health care expenditure. Interestingly the main 

independent variable, gross domestic product which is a proxy for growth was found to have a 

positive yet insignificant (0.6300) relationship with health care expenditure. This was used as 

a proxy as it sets out the growth structure of many variables within the economy. Another gauge 

for price sensitivity which is inflate rate also had a positive yet insignificant (0.2345) with 

health care expenditure. Lastly gross national income was found to have a negative and 

insignificant (0.0643) relationship with health care expenditure. This former variable would 

have been an index of the affordability of health care for households. From the results a way 

forward, would be for government to intervene in the population changes within the economy. 

A law that stipulates the number of children every family can have, this decreases the 

dependency on government and decreases poverty in the already struggling families . Although 

economic growth shows to be insignificant, the positive relationship could suggest that by 

stimulating the economy, the people are left off better and having increased access to resources 

so as to better their general living conditions. The same case could be argued for a negative 

and insignificant relationship of gross national income, the higher the cost of health care 

expenditure and the more it takes away from household income. By subsidizing small to 

medium income earners, there can be pressure released from the expenditure cost of health care 

in many households. 

JEL CLASSIFICATION: 115, C23 , N17, B6 



Keywords: Healthcare expenditure, Autoregressive Distributed Lag (ARDL), Gross Domestic 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION TO THE STUDY 

Economics as a social science focuses on the choices of consumers with regards to the limited 

or constrained resources they have at their disposal. The aim is to maximize output or 

consumption with the limited resources at hand, achieving this is difficult when there are other 

variables putting a strain on your decision-making process. Africa as a continent is 

experiencing this exact dilemma, having limited resources for production and also facing 

several socioeconomic problems. This strain makes it difficult for the implantation of any 

strategy or objective. On a specific level, looking at a constrained budget for an economy, 

sectors that are regarded bigger and of more importance will be allocated the biggest portion 

of the budget. Health care, unfortunately, tends to be ranked low among other national priorities 

in the drawn-up budget. On average, African countries allocation to health care as a portion of 

GDP is around 5%. For this reason and many others that will be explored in this research 

document, the study focuses on the African continent and closely to 20 Sub Saharan African 

countries with different economic variables. The meagre allocation of capital makes it 

impossible to cover the dire health situation in these countries (Kasaje, Sempebwa & Spencer, 

1987). The countries analysed in the study are Burundi, Benin, Burkina Faso, Botswana, 

Central African Republic, Comoros, Ghana, Guinea, Gambia, Equatorial Guinea, Kenya, 

Liberia, Lesotho, Mozambique, Mauritius, Namibia, Swaziland, Seychelles, South Africa, and 

Zimbabwe. 

Health care 1s a concern of every nation, a priority to the different governments. This 

responsibility lies on the hands of the government, at different levels. These different levels of 

the government are responsible for a varied number of service provision in the health sector. 

The local government is available for the provision of primary basic health services which 

include vaccination, preventative measures, and medical dispensaries. The provincial 

government has more responsibilities and greater cover in terms of region, it provides more 

catered services in the referral and general services and further on to specialist centres. For 

there to be a success in these levels, there is a need for efficient use of resources and all other 

aid provided in this sector. Health care does not only relate to medical supplies, access to 

medical professionals and innovative research and development solutions (Preker & 

Langenbrunner, 2005). 



Proper access to basic human rights is of great priority to complement good health care service 

provision. The need to ensure that all have access to clean water, sanitation and sustained food 

security is just as important as receiving the right health care service. In the presence of 

compromised access to these basic rights, there is concern for increased health issues. This is 

the theme for most African countries where health is a concern. In a 2016 report by World 

Health Organisation (WHO), it stated that in the year 2012 at least 871 000 deaths were 

recorded and found to be due to the consumption of contaminated river water. Out of these 

deaths, 45% of them were recorded in the WHO African region (WHO, 2016). 

Africa being a large continent, the riches within it are just as diverse as the misfortunes within 

it. Socioeconomic dynamics like poverty and social lifestyles play a large role in what disease 

burdens are faced within this continent. There is no specific poor/rich man disease, there may 

be a great number of cases in one country but that does not dismiss the existence of others. 

Although Africa is diverse, it has had the greatest challenge with communicable diseases such 

as malaria, tuberculosis and Human Immuno-deficiency Virus /Acquired Immuno-deficiency 

Deficiency (HIV/Aids). The greatest threat being HIV/AIDS, in which Africa was reported to 

bear 66 percent of the global burden by WHO. Poverty, a catalyst to many socio-economic 

problems, continues to grow concern for ill health and access to health care facilities. The 

transmission mechanism, which shows high connectivity between factors , is of great use when 

you want to trace the severity of poverty in an economy or even household. Consider this for 

example; a poor household has no income, no proper access to resources, in the event that a 

member of the household gets ill , inadequate capital (money, motor vehicle) denies them the 

ability to access the best healthcare. If they arrange finances to pay for services, they are far 

below than a household that can pay with ease out of pocket for any service required (Todaro 

& Smith, 2010). 

The lack of access to resources highlights the need to address inequality in these states for there 

to be any kind of efficiency in healthcare provision. There is high inequality in the low-medium 

resourced countries, which heightens the concern of adequate access to any kind of resource 

(United Nations Development Programme, 2014). Betchoo (2016), in his book Public Sector 

Management, touches on how human welfare cannot be improved in developing economies 

when there is no sustainable growth. This brings in the complexity of interrelated social ills 

that hinder the overall growth of an economy and its people. Socioeconomic inequality 

describes the disparities of access and accumulation of assets or wealth that can improve the 

livelihood of a person. Essentially if there is a lack of any kind in your life, you are at a 

') 



disadvantage of getting the proper resources for yourself and your family. As a result of people 

in emerging markets starting off on a low base in terms of access to resources, they are at a 

disadvantage in addressing all responsibilities requiring some form of capital. This brings into 

question how important economic growth can translate into sufficient health care expenditure. 

Subsequently, health issues in African countries are found to be under-addressed, they have 

long lag time in resolving matters and ultimately allow for more complexities to grow. A study 

from the United Nations Development Programme reported that the health index of most 

African countries ranks much lower than most developed states. By virtue of this study an 

argument that says people in these low-ranking countries will have a shorter life span than their 

counterparts is understandable. 

1.2 PROBLEM STATEMENT 

According to a global burden disease study conducted in 2017, the African region bears a great 

burden of deaths caused by communicable and nutritional diseases. This disease burden in the 

year 2017 accounted for 47.24% deaths in the sub Saharan African region. Despite the high 

rate in disease burden, these regions continue to attract low levels of global aid which sits at a 

mere 1 %. Funding from the public sector is highly irregular in the continent at large. The Abuja 

Declaration saw as many as 53 countries in Africa commit to spending 15% of their GDP on 

health care, yet many still continue to underspend and disregard the devotion (The Economist 

Intelligence Unit Limited, 201 1). This initiative was an interesting measure that could help 

improve the handling of expenditure, related and specific to health care. Due to irregular and 

strained health care expenditure, there has been an increase in out of pocket spending. This 

form of funding is a strain for most of the African countries due to being low-medium income 

earners. In the case of Tunisia, out of pocket funding for health care expenditure is as much as 

50%, putting a great burden on the poor (World Health Organisation, 2017). A great disease 

burden has high demands, in skilled labour, adequate resource allocation and most importantly 

high and efficient use of capital. A call for the African region and other development partners 

to invest more in health care is of great importance. The need to employ these funds into 

projects that have already started and found to be bearing fruit is important. Health care 

investment is ploughing resources into areas that can improve health care. Investment in 

research and development allows for a break-through to be made in the leading problematic 

areas in health. Payment to workers, enables smooth operations, lower waiting periods in health 

facilities and increases the rates of improved health care as a result of available health 



practitioners. This involves investing in proper sanitation, water, proper governance, women 

empowerment and other cases relating to improved welfare. 

At least 50% of the African population has no access to modem health care facilities in their 

regions and as many as 40% do not have proper access to clean water and sanitation (Kasaje 

et. al , 1987). This can be an initiative that could develop from the implementation of the Law 

of increasing state activity. This law highlights the importance of government intervention in 

a growing economy. As an economy develops and grows in its functions, the government is 

anticipated to be more involved. Through the stages of development, employed in the 

aforementioned law, the government is expected to intervene intensely in the second stage, 

identified as the period of industrialisation. The first stage requires the provision of basic needs 

for the people, secondly, the need for public resources through industrialisation and improved 

infrastructure is required. This second step is where social service providers such as education, 

welfare, and health care are incorporated and are likely to bring social and economic 

development. 

In conducting this study, it was clear that health care is not a country-specific issue, but rather 

___ a continental issue. This matter requires for many to come into consensus about what is of great 
I;' • 
~ ► concern and importantly how to go about solving and combating this ill going forth . Initiatives 

:::, ~ i aimed at combating poor healthcare are available and it is of great priority for those interested, 

3 a: to see the plans through for there to be a fruitful and pleasing end. The Abuja Declaration saw 
;Zea 
) ..._1 African countries pledge themselves into dedicating a 15% portion of their GDP into health 

".ii ~ care expenditure. More than 10 years have passed since this pledge, and the success story is 

not the same for all the 53 countries in the continent. With everything being the same, results 

would be positive on all spheres, but due to different socioeconomic problems and mainly 

finical differences, this has not been a great tale (Kasaje et al , 1987). Many are still far from 

reaching the target and others have even decreased their said health care budgets. A glimpse of 

success has been evident in countries such as Ghana, Rwanda, and South Africa. These specific 

countries have continued to increase health expenditure as a percentage of GDP and moved to 

make universal health care available to its people (The Economist Intelligence Unit Limited, 

2011). 

These efforts are welcomed from the international community and the local community; those 

well-known include US Aid and one other that continues to be implemented with continuous 

reinforcement is the Millennium Development Goal. The Millennium Development Goals 

4 



(MDGs) are a set of 8 goals which were adopted by the United ations in the year 2000. The 

aim of setting these goals was to bring about development in many of the nations that had 

committed themselves to these goals. The year 2015 was where a measure would be taken to 

see the progress that would be achieved. These goals cover many aspects that when dealt with 

can be great contributors to economic development. The inception of these goals was the effort 

of different think-tanks that revolve their mandate on economic growth and development. The 

World Bank, the International Monetary Fund (IMF) and the Organisation for Economic 

Cooperation and Development (OECD), are among the agencies that played a great role in the 

creation of the MDGs. 

Economics has identified human capital as a vital resource to economic growth and 

development in several levels of the economy. The productive investment in people' s abilities 

is important with special emphasis in health capital that allows workers or population, in 

general, an increased life span, productive life in the workspace and elsewhere (Todaro & 

Smith, 2010). Essentially what would be best for governments to do is ensure that health care 

is a priority from birth, so as to curb the high rates of infant mortality rates. In doing this a 

significant move in the fifth goal of MDG (reduce infant mortality), would've been achieved 

or reduced significantly. Sub-Saharan Africa (SSA) is struggling particularly with this goal ; it 

is far behind its set target which is to reduce child mortality by two thirds by 2015. 

Past research has been mainly focused on the causes of poor healthcare in the African continent; 

this is a great effort in trying to identify causes and highlighting how they can be combated. 

By identifying the challenges in finance management relating to healthcare, it allows for aid to 

be specific to the solutions it brings. Another factor that can be discussed or brought forth to 

try and eliminate or further understand the cost line that comes with health care is determining 

the factors that drive cost in African countries. By identifying these factors, the study will allow 

researchers and policy writers to understand the changes in the cost line of healthcare in Africa. 

If high unemployment is a factor that causes an expenditure to decrease, it implies that most 

African countries will spend less as most of the population here is unemployed. This study will 

try identifying the determinants of healthcare expenditure in the African continent, with the use 

of panel ARDL model that wi ll draw relationships between economic variables. 



1.3 AIM OF THE STUDY 

The main aim of this study is to identify the determinants of healthcare expenditure in African 

countries such as Botswana, Liberia, Zimbabwe and Seychelles. This is achieved through the 

following objectives: 

• To examine the determinants of healthcare expenditure. 

• To discuss the challenges faced in the health care sector. 

• To suggest policies concepts that will improve health care expenditure. 

1.4 RESEARCH HYPOTHESIS 

• Ho: socioeconomic variables do not have an effect on health care expenditure. 

• H 1: socioeconomic variables have an effect on health care expenditure. 

1.5 SIGNIFICANCE OF THE STUDY 

This research study is motivated by the importance of underpinning the determinants of health 

care expenditure in African countries. By underpinning the variables that move health care 

expenditure it helps to explore measures that can be implemented to improve it for the better 

and stem out the unnecessary functions in it. It is also encouraged by the intent of contributing 

more to literature around health care expenditure. The cost of health care expenditure needs to 

be understood thoroughly for there to be seamless operations in the health care sector and cut 

. out wasteful expenditure. The study will provide more understanding of the variables that 

contribute to the changes affecting the cost line in the health care sector and the national budget 

as a whole. In trying to find solutions to how to efficiently spend capital around the health care 

sector, this study aims to help draw attention to other factors that drive health care expenditure. 

By looking at how growth and other macroeconomic feeding variables tie in with expenditure, 

the study will assist other researchers and students to understand the relationship between these 

variables. Furthermore, the results of this study will provide some insights on how a panel 

ARDL model can be used to draw relationships between many economic variables for multiple 

countries. 



1.6 LIMIT A TIO NS OF THE STUDY 

There was a lack of literature specific to the research study and those specific to the African 

content. Theoretical literature that could explain the variations in health care variables were 

also limited. In collecting the panel data for the 20 SSA countries, there was difficulty in finding 

denominations that were the same for all countries. 

1. 7 ORGANISATION OF THE STUDY 

The study is ordered into six chapters that follow the introductory chapter. Chapter two will 

highlight the high-level discussions around health care in African countries and also present 

some measures that have been taken to combat poor health care. Chapter three introduces the 

literature review into the study, where relevant theories and previous works will be discussed 

to shed more light on the dynamics around the study. Following this will be Chapter four which 

highlights the research methodology of the study. This section will highlight what data is used 

and under what scrutiny it will be put under to arrive at a solution or result. Chapter five brings 

in the interpretation of the results obtained in the previous chapter; it identifies the uniqueness 

of the data. The last chapter of the study concludes the research and makes recommendations 

on how to improve going forth. 
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CHAPTER 2 

AN OVERVIEW OF HEAL TH CARE EXPENDITURE IN AFRICAN COUNTRIES 

2 Introduction 

In this chapter, a literal discussion around different health situations in African countries will 

be discussed. This will further give insight into the kind of challenges that are experienced in 

these states and may draw differences or similarities between the countries. Lastly, a look into 

the different government interventions that are unique to the different countries will be sought 

and detailed out. 

2.2.1 Healthcare situation in the various African countries of this study 

Research from around the globe continues to show that health in Africa countries remains a 

high concern and has over the years required an increase in health care services, budgeting, and 

facilities. Health care services can be provided in the private sector and the public sector, the 

former is the function or responsibility of the government and has unfortunately been 

synonymous with negative service offerings. The public health care service is characterized by 

poor facilities; shortage in staff, long waiting periods to see practitioners, apart from these 

negatives, the public (households) has been surveyed and found to prefer private health care 

service over public servicing. This has seen an increase in the services provided by the private 

sector and also the financing that goes into it. A 2008 study by the McKinsey Quarterly found 

that at least 60% of health care expenditure in Africa was privately financed and offered by 

private providers (Grigorov, 2009). Another interesting fact noted in this study is that although 

Africa is characterised by high poverty and inequality, these private health care services were 

also reaching even the marginalised. Many countries were found to have a high dependence on 

private health care even though they registered amongst the lowest quintiles. Countries like 

Nigeria, Kenya, and Uganda were found to have 40% of its people benefiting from private 

health care offerings (Ghatak, Hazlewood & Lee, 2008). This level of dependency was expected 

to increase as these economies experience growth economically and in the health care sphere 

in general. The growth in the private service provision is a direct result of people having an 

improved experience, there is improved experience for the patients, quality services, facilities, 

and product. 
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Figure 1: Mortality statistics 
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Figure 1 profiles the disease burden faced in the African region, HIV/ AIDS, malaria and other 

communicable diseases are those that stand out in their statistics. These diseases are the highest 

threats in most sub-Saharan-African countries. Quite interesting to note is that, with enough 

education around these diseases and adequate use of health resources, these numbers could 

decrease tremendously. The proper provision of sanitation, clean water, and women 

empowerment can allow for many countries to shift their worry to more concerning disease 

profiles (World Health Organization: Africa Region, 2010). 

Consequent to low levels of expenditure on health care in African countries, there are problems 

that arise from this. African countries have been identified as spending on average only 10% 

of GDP on health care; this is an aggregate of private and public health care expenditure with 

public sector contributing less (Novignon, Olakojo & Nonvignon, 2012). This low allocation 

to health care is evident in the poor infrastructure, health facilities have, making it difficult for 

the simplest of services to be provided. The lack of adequate health budgeting in these emerging 

countries pushes households into financial woes in their effort to cover health care costs. 

Through, out of pocket payment, household are faced with decisions of using disposable 

income for health care costs instead of on other household goods. Another area that these costs 
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can take away from is savings, or by last resort require for loans to be taken. This method of 

payment directly puts a strain on household finances and subsequently increases the inequality 

faced in accessing healthcare and creating savings for the future as indicated by Alam & Mahal 

(2014). 

2.2.2 Challenges faced in the health care sector by African countries 

The efforts that go into curbing and reducing high health risks and issues continue to be faced 

by many challenges, making it difficult to bring the much-needed help to patients or those 

providing health services. Challenges come in the form of lack of capital to fund projects, 

unethical conduct from health care institutions, corruption in the capital injection process and 

at times counterfeit products. 

Although SSA has pledges from foreign programs, there is still a struggle to fund all projects 

that fight challenges in the health sector. This foreign aid has been found to have little impact 

on growth, but some changes have been identified in the short term. The level of dependency 

on aid by emerging countries has also come into question. The high dependency on aid has 

come to retard the economy and has worse put it into deeper debt; this finding was reported in 

a study by Ilorah, 2013. The level of dependency of Africa on aid is evident in their budgeting; 

most countries cannot budget without having projections of the expected cash inflow from 

lenders. This mind-set has left many of the African countries with lack of capital generative 

resources within the economy that can create a continuous inflow and cut away from aid. SSA 

region requires reform in its operations and development for there to be high independence and 

sustainable growth within all sectors and servicing in the economy. 

A concerted effort between the government and the private sector is one intervention that has 

been drawn up and implemented in the health care sector. The effort of the two in bringing 

together resources that can help decrease disease burdens and other diseases is a great effort 

that has at times been met by negative and unethical conduct all because some participants get 

greedy and are self-serving. A challenge faced in public-private partnerships (PPP) is one of 

unethical conduct from practitioners and other providers and that of inconsistent service. These 

partnerships differ from general public health services in that here, there is a need for profit 

making and also proper service. The line of providing good services is erased by that of greed 

and looking after the bottom line. Practitioners are found to provide counterfeit products in 

efforts to enrich themselves; providers become money hungry forgetting about the health of 
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the patients. In the case of public service providers, they are notorious for providing poor 

inconsistent service and practicing unethically due to uneducated staff or ignorant staff. A big 

mistrust of the two is rooted in one or the other being self-serving, ignorant and practicing 

unethically (Ilorah, 2013). 

2.2.3 Measures taken by the government in relation to the healthcare 

In trying to reduce the burden of the health care bill, different governments have come up with 

innovative ideas that can do this . These measures are set to fast track the reduction in SSA 

health issues. One such measure is the introduction of national health insurance HI), 

partnering with private entities to pursue initiatives and changing regulation around how health 

care costs charged to consumers can be reduced. 

The introduction of the NHI is an effort by the government to lower the health bill burden on 

its people and to also provide a universal insurance fund. The idea behind this insurance is that 

equal services are provided to the poor and the rich, no entitlement and finance accessibility 

comes between getting proper service and your economic stance. This intervention by the 

government can cut the inequality between people and takes pressure away from the spending 

power of the poor, as less capital will now be committed to health expenditure. The HI 

initiative does take away some pressure from the consumer or patient but will still see them 

pay to access the insurance products. 

The capitalization of this fund still lies with the household, as this remains to be a government 

product funded through taxation. Although the out of pocket cost for health may decrease, there 

is still a portion of income that will be devoted to the NHL Due to most of the SSA countries 

falling between the low and middle tier income level, this change will be a drastic change to 

the already strain income levels. Slow economic growth and general negative sentiment around 

these regions makes one question whether this solution is viable as funding will face 

tremendous pressure (Department of Heal th, 2015). 

The best care comes at a cost and this is what has kept the rich at an advantage compared to 

the poor who cannot afford expensive treatment and services. The reliance on out of pocket 

services will take time to die out; this implies the same for dependence on private health 

insurances. Although NHI is still in its infant stages, it has caused a stare and scare for 

insurance providers, due to the NHI providing a standardized service to all people. It will not 
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make sense to pay more to a private practitioner when you can get adequate services at a lower 

cost. This intervention will be introduced in stages so as to not confuse the consumer and also 

to allow for seamless follow through and implementation by the different health facilities and 

policy makers (Department of Health, 2015). 

Other measures have been implanted on a continuing basis, although not as drastic as changing 

the financing model of health care, small initiatives to drive awareness and increase sustainable 

systems are worth noting. Simple programmes that are driven out into communities that aim to 

educate the locals on healthy living and managing their conditions, contribute to fighting the 

health scourge that is in Africa. By educating the community, they become empowered to 

improve their lives and those close to them. By having control of your lifestyle, you cut away 

illnesses that can be avoided and thus improve. Health initiatives and innovations should not 

be taken for granted as they can improve lives in the long run. Countries like Cambodia, Papua 

ew Guinea have benefited tremendously because of vaccination initiatives, which have seen 

declines in malaria incidents and other diseases (World Health Statistics, 2017). 

Integration of the above-mentioned interventions can also be done so as to increase capital and 

also deliver initiatives that directly service the people. The effects of PPPs can be fast-tracked 

by such collaborations. Botswana has these partnerships that have allowed for increased capital 

and ultimately an effect on health conditions in the region. Collaboration between the private 

sector and government has seen a commitment of US$50m run over 5 years that is sourced to 

improving healthcare systems people (The Economist Intelligence Unit Limited, 2011). The 

success of these initiatives also depends on how the economy is performing, a strained fiscal 

stance will see government and businesses in the private sector struggle to contribute to all 

functions. 

The government continues to be present in the fight within the health care system. Difficult as 

it may continue to be due to constrained budget in Africa, there are still actions that are drawn 

up and implemented. Cost-cutting measures, improving relations with different stakeholders 

and improving the health care institutions through investment are noticeable measures 

government continues to take in improving health care. 
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2.2.4 Health care in the context of Africa 

Africa as a continent has through-out many years had a high disease burden compared to other 

parts of the world. A large number of deaths within the region are caused by factors that can 

be combated or treated before death. Kirigia, Preker, Carrin, Mwikisa and Diarra-Nama, 2006, 

in their study attribute this to the low coverage and weakness in the healthcare system. As a 

result of a deficiency in the system, Africa bears the disease burden of communicable and non­

communicable diseases. In the year 2005 , global deaths were recorded at more than 58 million 

people, and out of that number 10.9 million were from the WHO African region. Out of that 

number, 19% of the deaths were as a result of HIV/ AIDS, 10% from lower respiratory 

infections, 8% were malaria caused and 2% were as a result of low birth weight. These statistics 

from WHO (2007), highlight the severity of communicable diseases in many of the African 

regions. It is important to highlight that the problem is not only due to low coverage and 

weakness in the health care system, but that it is deeper than that. 

Decision making in this specific matter is of great importance, therefore governance is required 

to be forth running on these matters. Governance and leadership need to be proactive in 

planning, managing and implementing policies that govern the healthcare system. Most African 

regions have good infrastructure, above average labour and some resources that can sustain 

growth in the health care sector but find they are unable to do so as a result of wrong leadership. 

In this test of availability of resources and lack of skilled leadership, there is a high inefficiency 

ofresources. In the case were leadership has no legitimate strategy to bring about efficiency in 

the service, it ultimately drills down to affect household and displace them. This causes high 

misinformation for patients, in them being aware of new burdens or them knowing how to 

protect themselves from many of the preventable diseases. The most marginalised people are 

in rural areas, where great lack of most resources is a norm and a contributing factor to 

continued ill health. 

Although most African countries have cut away from oppression and colonisers, that would 

have continued to marginalise people of colour, it still faces marginalisation from its own 

through corruption and self-enrichment. A study conducted by Kirigia et. al (2006) shows that 

more than 50% of the population in the African region lack proper access to essential 

medicines. The high levels of inequality and corruption take away resources from those who 

desperately need them. The theft and embezzlement of resources continue to happen at high 

levels, even the corruption index integrated by Transparency International indicates that. The 

illustration below shows the extremes of the corruption levels in the public sector on the 
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African continent and other areas of the world, where dark reds mean the most corrupt and the 

opposite is true for the yellow (lighter) colour. Not only does corruption take away actual 

resources from the needy, but also takes away the trust people have put in the different public 

service providers in their regions. The illustration below shows a corruption perception index 

which shows a clear indication of how trusting people have become in the institutions that are 

meant to help them. 

Figure 2: Corruption Perception Index 

.. 

Source: Visit www. transparency.org/cpi for more information 

When the administrative tasks and resource access are at fault, it is of no surprise that it will 

spill-over into finance allocation and implementation. Aid and capital allocation in these 

regions are at low margins due to geography, and demographic dynamics. Not only does Africa 

face financial woes but it also faces high unemployment (mostly in youth), low levels of 

innovation, high inequality and a high cost of living. All these factors and many others cause 

for access to health care to be expensive and unequal. 

The health care bill in SSA is quite low in comparison to other economies belonging to the 

OECD. This is a direct function of the economic dynamics in these economies. Africa is home 
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to low-income countries that have a low tax base. As a result of a continued low tax base, there 

is not enough revenue to spend on what the economies require. In the year 2009, these countries 

spent an average of 6.1 percent of their GDP on health care, 3.4 percent lower than the OECD 

countries. In more quantitative terms, low-income countries spend only $25 per person on 

health care compared to $4600 per person in the high-income countries (International Monetary 

Fund, 2011). The disparities in these numbers are a clear indication that SSA countries spend 

is alarmingly insufficient. This figure to a certain extent could be a giveaway of how and why 

Africa has a high disease burden. Economic growth from the above discussion is paramount in 

the facilitation of funds in the health care sector and many others. The need for reliable funding 

is important, this requires for economies to grow at constant exponential levels to keep up with 

the increasing costs of health care. According to the World Bank, the growth rate of SSA on 

average is 3.6 but has been revised several times in the past years, on average to the downside. 

Perhaps in the presence of better growth as projected by many institutions, Africa, in general, 

could see more GDP growth, but health care expenditure would still remain at a high cost. 

Low-income countries are at a disadvantage in their search for alternative funding due to their 

high dependency on the primary and informal sector. These specific sectors in the economy 

make it difficult to have sufficient collections of revenue from the workforce. Not only is tax 

collection difficult because of poor systems but also because those revenues make up a small 

amount of GDP. The way informal markets are set up, they generally don' t allow for insurance 

contributions for the workers. Employers want efficient workers at a low cost, the need to save 

every penny to grow the business is more important. Aside from the cost-saving measures, 

most of the population in low-income countries have low education and high unemployment 

levels. Other options to lure in more capital to increase health care expenditure ought to be 

sought outside the usual tax collections. In an effort to curb poor health and also increase 

revenue collections, governments have sought to tax high sugar goods and increasing the tax 

on demerit goods (Wagenaar, Salois, and Komro, 2009). Low-income countries are also 

characterized by being high consuming countries thus this could help increase tax revenues. 

Although this is a soundproof plan, it generally takes time to materialize into sustainable tax 

revenues and also in the lifestyle changes and eating habits of people in these countries. Many 

of the African countries are enforcing renewed reforms to improve administrative measures in 

tax collections and general economic efficiencies. 



2.2.5 Measuring health 

Health to this day cannot be measured or quantified in overall units for the whole population. 

What has been done rather, has been to break it down into sections or put expectations on what 

is desired as an achievement. To put a health measure in a quantitative output does not tell the 

actual story of what is happening on the ground. A good or clean bill of health cannot only be 

determined as the physical well-being of a person or that of citizens, but there are other factors 

that have to be considered as well. 

A few measures to assess the health of nations have been put in place. To do this, factors such 

as life expectancy, infant mortality rates among others have been the most reliable. These are 

the most reliable because they measure how long a person can live against all factors that they 

are faced with. This measure is applied in many countries because it can be disproved by actual 

data, which most countries make accessible for understanding. Although this is a method that 

has been most relied upon, there are countries that have used data from the number oflost work 

days that people have clocked in and self-rating of workers. 

A well-known measure that takes an effort to assess health is the human development index 

(HDI). The HDI is a measure used in comparison with the socioeconomic development of 

different countries. What it does is to calculate a rate that will be used to determine whether a 

country has high or low human development. In calculating the HDI, its function looks or 

incorporates determinants like education, health and real income per-capita of the citizens. A 

ranking of 0-1 will be placed according to the results obtained and will determine whether a 

country has high or low human development. This is achieved by including social factors and 

going on a micro-scale to explain the changes and differences in different countries. 

Assessments done through comparing income levels like the Gini coefficient aren' t as precise 

as the scale that HDI uses. 

Most of the high economically developed states tend to have a higher HDI since they are not 

faced with circumstances that will limit their health care expenditure. Countries like The United 

Kingdom, Canada, and Costa Rica have rankings above 0.7 which is really good. Those that 

have been previously colonised or are classified now as low-income countries (Ethiopia 0.389 

and Rwanda 0.460) are likely to have low HDI as a result of lack of expenditure in health, 

education and other variables (Human Development Report, 2009). 

Life expectancy is also an important measure that shows differences in health outcomes of 

health expenditure of a country. It highlights how good the well-being of the people in the 



country is. For many years during war-time, the life expectancy was expected to be low due to 

several men dying at high rates. In most recent years there has been an increase in the life 

expectancy of many countries as compared to the times of war. In 2007 for instance, 

Afghanistan had a life expectancy of 43.6 and has seen an increase to 60.72 years according to 

2015 data. Although this is a country that is still faced with much turmoil, there is an increase 

in the number of years its people are expected to live. According to the World Bank, African 

countries like Kenya, Uganda, and Rwanda have an average of 60 years in their life expectancy. 

All the aforementioned factors that can be used to assess or measure health are important to 

look at so as to have a broad image of how well countries are performing on their health page. 

To seek answers with the use of only one variable will paint a vague image of what is truly 

happening. The interaction of the variables is helpful not only in understanding health 

outcomes better but also in understanding how to join forces in the event of compiling a budget 

that will be intended at improving health outcomes for the people. Education is again 

highlighted as a very important factor when assessing health. 

A high HDI is reflective of how well a country is doing on so many levels, the index also being 

a socioeconomic measure is an important sign of how the country is doing socially and 

economically. These indicators when used side by side can help guide a country as to where it 

is lacking and where else it is overcompensating in an effort to better itself. 

THE MILLENNIUM DEVELOPMENT GOALS 

The Millennium Development Goals (MDGs) are a set of 8 goals which were adopted by the 

United Nations in the year 2000. The aim of setting these goals was to bring about development 

in many of the nations that had committed themselves to these goals. The year 2015 was where 

a measure would be taken to see the progress that would be achieved. These goals cover many 

aspects that when dealt with can be great contributors to economic development. The inception 

of these goals was the effort of different think-tanks that revolve their mandate on economic 

growth and development. The World Bank, the International Monetary Fund (IMF) and the 

Organisation for Economic Cooperation and Development (OECD), are among the agencies 

that played a great role in the creation of the MDGs. These goals were developed in 

consultation with developing countries, to ensure that the African specific problems are 

addressed. 

17 



The first goal of the MDGs is to eradicate extreme poverty and hunger, its target by 2015 was 

to half the number of people who lived on less than one dollar a day. Achieving universal 

primary education is the second goal, with a target of ensuring that children finish off their 

whole primary education. What economic development highlights as a phenomenon is that 

these goals are interrelated for there to be a great success. An educated child is said to know 

more and thus make wise general life decisions . In an economy where economic development 

is desired, the promotion of equality and the economic emancipation of women are always in 

sight. It is not a surprise as it comes in as the third goal, aimed at eliminating the disparity in 

the education system. With just the three mentioned goals, it is clear that there exists an 

interrelation among the goals. 

An educated and emancipated mother knows better, she knows how to feed her children well 

in order to ensure their good health. A society that is financially liberated can fight poverty, 

through educating itself and thus breaking the legacy of family poverty. Poverty and illiteracy 

are major contributors to poor health; this then brings in the other goals and their targets. The 

other MGDs are reducing child mortality, improving maternal health, combating HIV/AIDS, 

malaria and other diseases, ensuring environmental sustainability and lastly developing a 

_ global partnership for development. 

►, The intention behind these goals was to bring about economic development, but like any other 

~a:\ suggestions or objectives, they have faced some criticisms. In their book, Todaro and Smith -'<l 3 a: (2010), highlight some concerns surrounding the goals. One among these is that the goals are 

Z a:I not ambitious enough with the set targets; critics say that the $1 a day is too low. The other 

--· ...I concern brought forth was the manner in which reports were made, where the goals were 

singled out instead of showing the strengths of how they could strengthen development. ot 

only were problems seen with goals that are set but also with those that were omitted from the 

list. Variables such as promoting human rights and finding solutions to increased global 

warming are overlooked as contributors to economic development. 

Economic development as a phenomenon looks at two very interesting matters, development 

and improvement of people on a psychological level in the midst of fluctuations of monetary 

economic growth. The MDGs are a great way to show the fusion of these two and how they 

can bring much-needed improvement in the lives of the poor. If noted and implemented in the 

correct and just manner these could bring about development, economically, institutionally and 
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CHAPTER3 

THEORETICAL AND EMPIRICAL LITERATURE 

3.1 INTRODUCTION 

This section of the study presents different views on health care and expenditure, through 

theories. These theories give insight into how different factors affect the dynamics of health 

and growth in general understanding. The empirical literature follows, which will show 

observations and findings of other researchers. Theories that apply to this study like Wagner' s 

Law of Increasing State Activity, Peacock and Wisemans Displacement Effect thesis is 

discussed and will be followed by the application of the Game Theory in the healthcare sector 

3.2.1 W AGNE RS LAW OF INCREASING ST A TE ACTIVITY 

A closer look into determining variables that affect health care expenditure brings focus on the 

law of Increasing State Activity. The connection between how an economy and how it sets out 

its spending structures, could bring insight into the factors affecting health care expenditure 

(Kuckuck, 2012). Essentially for there to be fruitful expenditure, which comes in as an 

investment, there is a need for growth within an economy. The conjunctions that Wagner makes 

in his theory, give inklings to what factors contribute to a cost line. The law oflncreasing State 

Activity helps in drawing assumptions that can contribute to government expenditure, and 

because health care is essentially a responsibility of ·many governments, it gives a forecast of 

what can contribute to health care expenditure. 

Looking at the difference between public and private health care briefly, the main differences 

are the funding and access. In the public sector the government funds the services and offers 

this to all citizens of the country. Like with any other free good this service has a disadvantage 

of not being of the best quality and poor delivery or satisfaction to the users. Most public 

institutions lack quality facilities and lack quality operational practices thus disadvantaging the 

patients or users (Young, 2016). The alternative to this would be for patients to opt for private 

health care through insurance and private facilities. This must be said that it comes at a cost to 

the patient as payment guarantees access to quality health care services. 

Adolph Wagner in his article published in 1893, developed a theory which looked at the 

relationship between economic growth and government expenditure. In his theory Wagner 

talks through how government intervention is determined by the state of the economy. This 
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means that as an economy develops over time, there will be increased state activity. In a simple 

quote that summaries the theory, it states-that as real income of household increases, there is 

an expectancy of increased expenditure at the national level (Wagner, 1883). The need for 

government to be a part of increased and sustainable growth within the economy is highlighted 

as quite important. This theory brings into light the importance and dependency that people 

can have on the government as a provider of goods and services to them. The government in 

its function is meant to provide for its people and ensure that a proper standard of living is me. 

Illustration 1: The effects of an expansionary policy 

PL 
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The provision of public goods by the government or the public sector as it is also named is an 

important lifeline for its people. For many of the countries in the SSA, there is a high 

dependency on government for many basic goods. In most of the African region, the public 

sector provides housing, social welfare, free education (level of education differs) and free 

healthcare. A mammoth task and responsibility to live to, but for the most part the governments 

do what they can with what they have. Another factor that plays into increased state activity is 

the tax revenue it collects from the workforce in the economy. Increased economic activity 

assumes there is growth in the workforce that will increase the tax base and thus determine the 

level at which the state can intervene. The opposite can be assumed to be true but could be 

found otherwise. The need for government to intervene at all times of the economic cycle is 

important and has been seen throughout the years. Expansionary and contractionary policy 

interventions are examples that have been implemented. An expansionary policy would involve 

an instance where there is increased state activity. Through increased expenditure of the state 

there is an increase in aggregate demand; low tax rates leave more disposable income. Above 
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is an illustration that depicts the effects of an expansionary policy that can come as a result of 

increased state activity, as Adolph Wagner' s law suggests. ADI is the original demand line; 

this shifts upward to AD2 as government becomes more involved and allows for increased 

demand and disposable income. In the case where government intervention decreased or is 

stagnant, the long run aggregate supply (LRAS) line would have a downward slope, indicating 

less disposable income and decreased aggregate demand as a result of inflated rates and prices. 

Another illustration that can be used in explaining Wagner' s Increasing state activity is the 

three-development stage. This illustration depicts the different stages that an economy would 

go through in its growth cycle and how the government would participate in that growth. 

Illustration 3: Three Stage Development 

Three Stage Development 
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The law uses stages of development to illustrate the regulations needed and the investments 

that the government should have in place to execute its plans. The implementation of this theory 

allows for thorough interrogation into the dynamic relationship of government spending and 

economic growth. It gives insight into country specifics and also allows for there to be 

comparisons between economies. The three stages of economic development have an impact 

on the level of government intervention through spending or investing. A study using this 

illustration found that for some economies increased government spending comes in at stage 

two or three (Kuckuck, 2012). It further found that out of the sample used in the study, 
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Wagner' s law was validated in the early stages of economic development. The initial use of 

the development stages was for the industrialisation process but has become relevant in our 

time. 

• Stage one: provision of basic needs such as food and shelter. In this stage, there is a 

greater presence of the public hand. This is because the provision of public goods is the 

responsibility of the public sector. State functions such as administrative departments 

and defence force will experience an increase. 

• Stage two: collective consumption and increased per capita are experienced here. The 

needs of the society are now changing and there is general economic development. The 

state activity heightens further as there is a need for increased social services such as 

access to education, welfare, and health care. 

• Stage three: At this stage, there is a need for industrialisation and growth in the standard 

of living. As a result, society has a greater choice and starts consuming more from the 

private sector. 

In the midst of economic changes, the functions of the government will face changes or 

become more in line with what the economy requires in order to grow continuously. It will 

then ensure that market forces operate correctly and that there is regulation in public 

operations. Wagner' s law has faced several testings at different times of the economy for 

many economies (Lamartina and Zaghini, 2008). The above-mentioned changes occurred 

in World War II, where the economy was faced with an increased role of the state in an 

effort to attain better results. For this reason and many others, this law has been 

incorporated in the works that look at cases where there is economic industrialisation. It is 

a theory that raises the question of which variable drives the other, is there economic growth 

before increased government spending. Although this theory has been of great use in the 

world, it still faces many challenges, many saying it is vague and leaves more questions 

than answers. 

Although this law has been the underlying fundamental of many government expenditure 

growth theories, it faces some criticism as a result of how it was established and the 

assumptions in was constructed against. The first application of this theory was in Germany 

where the economy was faced with rising income which came as a result of current 



industrialisation. The conditions of the economy became a perfect fit for the results that 

came after. Industrialisation brought about increased per capita, technology advancements 

and increased freedom. For the reason that economies develop at different rates and stages, 

this theory can cast some aspersion on the conditions that bring about economic growth or 

mass industrialisation. 

Another criticism that this theory has come across is that in drawing assumptions, Wagner 

neglected to address the impact of wars on the expenditure of government. Wars are not 

the only assumptions that have been neglected. The effects of other natural or human 

devised disasters can also affect public expenditure. Irregular expenditure of government 

rises in cases where a cost is incurred but was not planned for. Lastly, Wagner' s law has 

been criticised and questioned as to whether it would work on other economies that do not 

classify amongst the developed nations. Despite these shortcomings, this theory has been 

found to be factual in different economies. It remains to be the underlying too many public 

growth theories (Scharmer, 2002). 

3.2.2 THE PEACOCK AND WISEMAN DISPLACEMENT EFFECT 

The law of increasing state activity gave great insight into the factors affecting government 

spending. Many researchers through critique and adjustment used Wagner's law to give more 

understanding of changes and causes to government spending. Alan Peacock and Jack 

Wiseman in the year 1961 illustrated that government expenditure as a function to growth 

would increase in a pattern like movement. The pattern in expenditure would follow through 

on how social movements would occur; a particular reference to wars is made in their study. 

The study further highlights two main factors that determine the growth of public expenditure, 

firstly the economic stance and then lastly the changes in group behaviour that changes social 

relations and interactions. From the points made above, other studies have noted that cyclical 

changes are quite a factor in the timing of increased public expenditure (Arreaza, Sorensen & 

Y osha. , 1999). 

Peacock and Wiseman bring in a different view into understanding the dynamics of economic 

growth and public expenditure. A political perspective is introduced into this concept, where 

they assess whether politics have an effect on growth and expenditure. In 2000, Peacock and 

Scott criticized how Wagner lacked to define state activity, in this it made it difficult to classify 

the form of activity that has increased. Through the political view, public expenditure 1s 
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affected by the needs of the people because governments centrally aim to please and satisfy the 

people that put them in power. Increased activity in that instance will then be determined by 

the economic stance of the people and their social interactions. 

In breaking down public expenditure, the study brings interest to the fact that there are various 

types of government expenditure and all have different effects on the economy. Alam Saltana 

& Butt (2010) analysis illustrates that social expenditure as one form has drastic effects on the 

social stance of an economy. The spending on infrastructure, education, health and other social 

interest has a substantial impact on the productivity level in economies. The availability of such 

resources allows for increased and easy access to facilities and opportunities, thus bringing 

changes in the everyday lives of people. Afonso and Jalles (2014) in their study validate the 

theory of Wagner, they find that there is strong evidence of a causal effect in public expenditure 

and per capita GDP. Wagner ' s theory is best justified when used in a sample that has two 

extremes in economic activity instead of one extreme, although it may have its faults , this 

theory has built space to improve the understanding of economic growth and public 

expenditure. 

In the generation of today, the political and social climate is somewhat different from the time 

when these researchers were conducting their study. Political instability in the current time is 

a struggle for power in the polls instead of struggle in the battlegrounds. Social unrests have 

also risen as an influencer to what public expenditure due to strikes and shutdown being a cry 

of what is lacking in the different communities and economies on a broader level. State activity 

will then increase in an effort to address the lack of these communities. The commonality in 

these economies is that the struggle tends to be similar, the high unemployment rates, high 

corruption and proper governance in the running of the state. 

Peacock and Wiseman in their work also highlight that the economic stance is just as important 

as how public expenditure changes. The latter is a function of tax revenue from households and 

corporate. Tax revenue base is highly dependent on how well the economy is performing, in a 

stagnant economy there will be low tax revenue and thus decline in public spending, the 

opposite would be true. It is at the governments ' discretion that tax rates and other rates be 

changed in order to suite an expected growth level. Peacock and Wiseman bring a controversial 

matter into light, by stating that the government will tend to increase tax rates in bad times. A 

convergent relation will arise between a time of war (increasing public expenditure) and an 



increased limit to taxation. The displacement effect takes precedence in that there is now a shift 

in tax revenue and government expenditure (Bird, 1972). 

3.2.3 THE GAME THEORY 

In the effort to shed more light on the pricing complexities in the health care sector, the Game 

Theory is employed to show dynamics of price changes and its interactions with the market in 

its formal structure or the informal structure. By using different pricing methodologies, the 

service providers reach a varied number of consumers and are allowed them to have options. 

By understanding the pricing dynamics of health care expenditure, it allows policymakers and 

researchers to understand the factors that apply to the expenditure line of health care 

expenditure in the government level and individual level. 

The Game Theory studies the complexities of mathematical models and cooperation between 

rational decision makers. Major contributions to this theory were made by John von Neumann 

(1903-1957) who was also an inventor and a computer scientist. This theory excels when 

applied in social sciences, where there are conflict analysis and interactive decision making. 

For the Game theory to be applied there are preconditions that have to exist: there should be 

two or more decision makers, decisions are made based on a choice of strategies with different 

outcomes and lastly , all parties must have preferences of possible outcomes that will reflect in 

their payoffs (Colman, 1995). 

The literature of applying the Game theory to the health care system looks into how interactions 

of stakeholders in this system can be made successful for all concerned parties. The theory is 

helpful in detecting the best conditions for parties to interact in, when faced with competition 

and the changes of the market mechanisms. The concerned parties identified in this literature 

are the insurance holders, hospitals, insurers, and health practitioners. The assumptions that are 

made here state that prices set independently by health service providers can lead to price 

inflation in the health sector. Independent price makers are likely to be those using the fee-for­

service pricing framework, while the alternative includes insurer pricing strategies and is likely 

to have more interaction among the parties. 

The health care system in the United States has had its fair share of difficulties with the 

multidimensional interactions of its health system. The deployed system revolves around the 

autonomous optimizing mentality of the law of demand and supply; characterized by Adam 
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Smith's theory. Due to the market being vertical and consisting of suppliers and consumers 

who are linked through their use of insurance, there are implications. These involved parties 

under the market mechanism rule will be at war with each other due to the competition of 

getting higher profits and for the consumer getting quality for their money. Firstly, insurance 

companies will try with every effort to decrease the number of insurance claims so as to avoid 

paying too much. Secondly, health service providers such as pharmacies will increase their 

prices so as to make more profits, but these hikes are agreed to by the insurance companies and 

service providers. Lastly the consumer or patient will tend to decrease their health costs by 

buying less insurance (Agee & Gates, 20 l 3). 

The Game theory puts clarity on how to balance the matter of health care markets and that of 

providing at all times quality, effective and efficient services. This matter is of great importance 

thus it has the attention of health care policymakers and all administrators. For registration of 

progress and positive results in all this, there is a great need for an understanding of the 

interdependence of the health insurance industry, providers and the patients. The Game theory 

suggests modifying the autonomous behaviours of parties in the system. An assumption used 

in this theory is that all concerned parties are rational decision-makers who all have an end 

goal, be it maximizing utility or profits. Since the goals of the parties are different at times, to 

find a solution that could work optimally for all tends to take time as none wants to 

compromise. When the Game theory is applied it shows that given that the supply of health 

care is fixed there could be price inflation for health care insurance. The latter transmits to a 

rise in price setting interactions among health care providers and change in one affecting the 

other. This banter will then lead to price inflation as parties will be increasing their prices 

without concern of other parties that are involved. 

The dilemma is referred to as the vertical externality which is the result of lack of cooperation 

in the behaviour of concerned parties when it comes to setting prices in the health care sector. 

An option to resolving this matter is through a contractual agreement of prices that will be 

charged between all parties. This solution also brings a sense of unity and sovereignty in the 

expenditures incurred in the health care sector. 
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3.3 EMPIRICAL LITERATURE 

The efforts of many economists that contribute to policy generation and analysis throughout 

the year have been recognized by many sectors of the economy, this includes the healthcare 

sector. For the health sector to be feasible in terms of the services it provides, it requires correct 

policies that will govern how services are provided. The question of how to provide the correct 

health care at the right time, right place and in the right quantity is where economics interjects 

with health. The birth of health-economics comes in here as the two interact to provide a way 

forward for society. 

A number of studies have been conducted in the health and economic field of study to try to 

find an understanding of how they work. One such paper looks at the inequalities in health care 

use and expenditure. With the use of empirical data from 8 selected countries of the 

Organisation for Economic Cooperation and Development (OECD), the article came to several 

conclusions with regards to health care expenditure. The results indicate that the richer majority 

have more access to health care when they are sick, meaning that they are likely to see a doctor 

and receive proper medication (World Health Organisation, 2000). The inequality is then 

evident as the poor have less access to proper health facilities and because of the lack of 

sufficient income will also spend less on health. The recommendations and results found in this 

paper can then be used to influence health policies. 

A Granger causality study of health care spending and economic output found that there was a 

bilateral movement among its variables. The study examined whether gross domestic product 

caused health care expenditure or vice versa. With the use of 20 OECD countries the results 

proved that for some of the countries there was evidence of a bilateral movement between the 

variables. This then suggests that when drafting policy decisions and equations, caution must 

be taken when deciding on the dependent and independent variable as ignorance of this may 

cause model misspecification (Devlin and Hansen, 2001). The relationship between the two 

can bring a different conclusion as a result of the bilateral movement it has, a cause an effect 

relationship is not one way. A healthy nation it its finances is able to invest in its nations 

healthcare which enables them to be productive. Subsequently, a healthy nation that is 

productive assists in economic growth. 

Hartwig (2007) in his paper employs panel data of 19 OECD countries, to assess what drives 

health care expenditure. He uses the Baumol ' s unbalanced growth model , which allows for the 

estimation of future costs of health expenditure. This model suggests that the health sector is 
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non-progressive as it does not bring profits, thus it does not contribute to economic growth. 

The paper continues to use health care expenditure and gross domestic product to find answers 

to the main question. The results of the paper seem to then correlate with Baumol 's model that 

health care expenditure is driven by wage increases that are a result of increased productivity. 

Income per capita is vital in health care access and the productivity of people, access to proper 

health services require for affordability from consumers. Otherwise, there is a high cost in 

health care and with no one to pay for it. A classic example is a situation faced in most emerging 

African countries, due to health care being high in cost, people end up relying on cheap or free 

services from the government. This comes at the cost of receiving mediocre services and 

ultimately decreasing your productivity rate as a result of being ill and needing to take days off 

from work. 

Where there is a low expenditure on health care, there is found to be an increase that is 

statistically significant in the number of child mortality cases. This is a revelation in the study 

of health care spending as determinants of health outcomes in Canada. A panel data study on 

Canadian provinces during 1999 of over 15 years was conducted by Cremieux, Ouellette, and 

Pilon. The study also reveals that decreased spending negatively affects the life expectancy of 

the country. The relation found is said to be independent of socio-demography, economic 

stance and lifestyle factors. Health care spending in China has been found to be increasing at a 

compounding annual rate of 11.8 percent, which has seen the life expectancy of the country 

increase on a year to year basis averaging 7 6years in 2015 according to an Industry Report, 

Healthcare: China, The Economist Intelligence Unit. 

The topic of health care opens up many sub-questions as it is affected and influenced by many 

variables. From the above literature, there is proof that health care is highly affected by income. 

In an effort to highlight this point, Getzen (2000) conducted a study that questions whether 

health care is a necessity or a luxury good. The use of multi-level decision models is employed 

in the analysis of health care expenditure. The results of the study show that health care is not 

singularly a necessity or even a luxury, but rather it is both. The reasoning behind this finding 

is that the income elasticity is found to vary with the level analysis. For one instance the 

national health expenditure has an elasticity which is greater than one, whilst that of insurance 

holders is less than one. 

Still, on the matter of luxury or necessity, a look into Nigeria's health expenditure reveals 

something about the nature of its health care industry. The results show that the demand for 



public health is high and that consumer responsiveness is high with-it being income inelastic 

and positive making health a neces_sity. This study by Odoh and Nduka (2014) has also revealed 

that the (regime) igerian military government spent less than that which services the citizens. 

The authors motivate this by stipulating that the civilian government is more responsive to the 

needs of its people. A factor that was noted to affect healthcare expenditure is the level of 

advancement in health technology and the need to improve health conditions all round is a 

result of this being a positive variable. The variables of this study are found not only to be 

stationary at level and further the cointegration test but also find a relationship between per 

capita health care expenditure and the independent variables which are inflation rate, 

unemployment rate and the differences in the governance of the country. 

A study close to home was conducted using the Regional Health Management Information 

System (ReHMIS) database, to bring more insight into health expenditure and finance in South 

Africa. The study, which was conducted by McIntyre, Bloom, Doherty, and Brijal (1995), had 

the intent of outlining why South Africa still had a large number of patients suffering from 

preventable diseases while the country spent a substantial amount on the health sector. The 

ReHMIS was useful in providing data on the distribution of health facilities in a geographical 

region. In their results, McIntyre et al. (1995) found that South Africa spent 8.5 percent of GDP 

on health. Furthermore, the healthcare infrastructure required more resources as many hospitals 

ran under-sourced with medical equipment and trained staff. Another observation made was 

that the quality of health care received throughout the country varied with the majority of the 

poor Africans receiving inadequate care. 

Using the Box-Cox model, a regression was constructed using per-capita GDP, Official 

Development Assistance (ODA), and Gini income inequality index and population dependency 

ratio. This study was conducted by Okunade (2005) in his analysis and implications of the 

determinants of healthcare expenditure in 26 African countries. The cross-sectional data 

presented results that translated to 75 percent of the variations in health care expenditure. 

Health care expenditure rises, as a result of ODA and population per health personnel , whilst 

income inequality diminishes it. Health care tends to behave like a technical tendency, this is 

seen when GDP elasticity measures in at 0.6. 

Anyanwu and Erhijakpor (2009) in their paper present econometric evidence that helps answer 

the mystery of health expenditure and health outcomes in Africa. They use data from 47 African 

countries with a span running from 1999 to 2004. The evidence presented shows a link between 



per capita total, government health expenditure and that of per capita income of two health 

outcomes. Furthermore, the results show that there is a negative and statistically significant 

relationship between health expenditure and infant/under-five mortality rate. The results found 

are said to have an effect in the effort of attaining the target of the Millennium Developmental 

Goals. 

3.4 CHAPTER SUMMARY 

This chapter took a closer look into Wagner ' s law of increasing state activity that assists in 

making sense of how expenditure is influenced. This law anticipates that if an economy grows, 

it will have increased state activity in the form of increased public expenditure. Insight on how 

the multiple factors that influence expenditure are highlighted and further previous studies that 

have different results in the field of health care expenditure and economic growth. A look into 

health measures and initiatives are set out for there to be goals that are attained in the long run. 
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CHAPTER4 

METHODOLOGY 

4.1 INTRODUCTION 

This section of the study presents the model used to analyse the determinants of health care 

expenditure in the African region for the period 2000-2016. The model estimates a relationship 

between economic variables affecting economic growth and cost structure of health care 

provision. The employment of a panel ARDL model is used to configure a long run relationship 

between the variables. 

4.2 MODEL SPECIFICATION 

The model used in the research is an econometric one that has multiple variables and is thus 

regarded as a multivariate model. The dependent variable is Health care Expenditure (HET), 

while variations in the model were Population (Pop), Mortality rate of children under the age 

of 5 years (Mort), Economic Growth (GDP), Inflation GDP deflator (I F) and Gross ational 

Income per capita (GNI). All these variables were observed for all countries mentioned in 

Appendix B. 

The basic panel-ARDL model structure of the econometric model will be as follows: 

HETi1 =~oi + ~1 GDPit + ~ 2 Popi1 + ~ 3 GNLt + ~ 4 Morti1 + ~s INFit + tit- . ........... (2) 

Where: Y is the dependent variable; ~ x is the coefficient of the constant and the independent 

variables respectively. X represents the independent variables and finally, t is the error term 

_ , that captures omitted variables. _, 
The following is the econometric model to be used : 

HETi1 = ~a;+ ~ 1 LogGDPi1 + ~ 2 LogPopi1 + ~ 3 LogG Lt + ~ 4 Morti1 + ~s LogINFit + tit . . . ... (3) 
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The model on equation 2, the research attempts to discover whether LogGDPit, LogPopi1, 

LogGNfo, LogINFi1, and Morti1 can cause a variation in the dependent variable which is HETit­

If the results prove that there is a significant difference caused by these variables, then we can 

adjust each in order to attain success in the access to healthcare services of many countries. 

Equation 3 shows the variables of the econometric model logged, this is done to avoid spurious 

results because of the different measuring units the variables were obtained in. The method of 

logging the variable enhances the chances of getting results which will show stable movement 

between the variables in the long run and eliminates outliers in the model (Greene, 2000). 

4.3 DESCRIPTION OF VARIABLE AND THE EXPECTED SIGNS 

HET is the total health care expenditure as a percentage of GDP, which covers preventive and 

curative services but does not cover the provision of water and sanitation. The expected sign 

for this variable is that is has a positive and significant result with the independent variables. 

LogGDP at purchaser' s price is defined as the sum of the gross value added by domestic 

producers. Due to GDP being a measure of economic growth the expected sign for this variable 

is that it has a positive and significant relationship with health care expenditure, as the economy 

improves, there is sufficient budget for all sectors. This enables the different departments to 

meet all set-out strategies and goals. According to Nwaeze, Njoku & Nwaeza (2014), 

economic growth is essential for an improved standard of living through health, housing and 

education. 

LogPop defines or counts for all residents of a country, those foreign and local citizens. A 

direct relationship between population growth and health care expenditure is expected. As the 

number of people residing in one place increase, the cost of taking care of them and their habits 

is expected to increase, thus a positive and significant relationship is expected. Apart from 

taking care of costs of the population, dependency level on government is expected to be high 

in struggling economies as opposed to developed ones (Lamartina & Zaghini, 2010). 

LogGNI is the total value added by all domestic producers, including any product taxes and 

value of those residing abroad. The relationship between the dependant variable and gross 

national income is expected to be inverse. As there is growth in the income of residents, there 

is expected less dependency on government to cover the health bill. A possible contrary 

suggestion is noted in a study by Lamartina & Zaghini (2010), where they note that increased 

33 



the government expenditure which translates into increased health budget can cause an increase 

in per capita GDP. 

Mort quantifies the infant mortality rate in the number of children that die before reaching a 

full year; this is counted per 1000 births given in a year. The expected relationship between 

mortality rate and health expenditure is a positive one. As the mortality rate increases, the need 

for increased expenditure is required to curb and prevent early deaths. A study monitoring 

health care spending in Canada proved that lower healthcare spending was associated with an 

increase in infant mortality rates. 

Logl Fas measured shows the rate of price change in the economy as a whole. Due to inflation 

is closely related to economic growth, the expected relationship with health care expenditure 

is that as the cost ofliving or prices goes up so will health care expenditure. 

4.4 DATA SOURCE 

In constructing an econometric model, the study employed secondary data; this is because it is 

easy to access and also cuts the time constraints. The annual data collected runs from 2000-

2016, this time period allows for a look into the economic changes that have happened in the 

economic space and the changes in general evolution in technology advances . The panel data 

is that of 20 Sub-Saharan African countries, ranging from low-income to high-income 

economies (see Appendix B). The decision to choose these countries with these categories is 

to find out whether economic differences can impact health care expenditure. These variations 

assist in drawing a relationship that is not one-sided and fits economies that are extremely poor 

or middle of the meter. The extremes of these countries will clarify the dynamics of health care 

and how it is influenced. Table l highlights the source of the variables and sheds light on the 

variables. 

Table 1 Data Sources and Description 

Variable Description Source 

HET Total health expenditure World Health Organisation 

GDP GDP at purchasers ' price World Bank national accounts data 

GNI G I per capita World Bank national accounts data 
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Pop Total population World Bank 

INF Inflation, GDP deflater World Bank national accounts data 

Mort Mortality rate, under-5 per 1000 UN Inter-agency group for child 

births mortality estimation 

4.5 ESTIMATION 

The following tests were conducted throughout the study so as to convey the results of the 

research, thus simplifying the analysis and recommendations that will come at the end. 

4.5.1 DESCRIPTIVE STATISTICS 

Descriptive statistics are used to describe the data, through a thorough look at the characteristics 

of the data. According to William (2006), they are helpful for making summaries about the 

sample and measures used. This analysis gives insight into the data adequacy through checking 

for skewness level and checking for probability. By testing for skewness, the researcher is able 

to have a say on whether the data is prone to give multiple outliers or give reliable results. 

4.5.2 VISUAL INSPECTION 

This method is the fastest way to tell what the data are saying with regards to our hypothesis 

and analysis. Visual inspection is done through graphical outputs from the tests; it is done with 

the bar graphs and line charts of the normal distribution tests. Visual inspection is just the 

primary conclusion that can be disputed by further tests but is helpful in identifying where the 

results could lead. Gujarati and Porter, 2009 indicate that through a visual inspection, the 

researcher can see patterns of a fluctuating variable or a constant trend line of the variables. 

4.5.3 UNIT ROOT AND STATIONARITY TEST 

The stationarity test is the first of the few tests that are important to conduct when dealing with 

a quantitative equation. This is vital in ensuring that a significant relationship is formed 

between healthcare expenditure and its independent variables. A variable is found to be 

stationary. According to Brooks and Rew (2002) the stationarity of a variable is dependent on 

its properties and interactions with other variables and will be evident through a constant mean, 

constant variance and also a constant auto-covariance for every given lag 



In the case where a series is found to be non-stationary, it will then be differenced a number of 

times so as to achieve stationarity. Once a variable is differenced, it is said to be integrated of 

an order that it reached its stationarity in I( d) . In an event where a variable is differenced twice, 

it will be integrated of order two I (2) which means it has two-unit roots. An 1(1) series contain 

one-unit root and lastly, an 1(0) has no unit root and thus is said to be stationary. The 

disadvantage of using non-stationary series is that it will produce results that may be spurious 

and have shown to have a time-varying mean and variance. The panel unit root and stationarity 

testing can be conducted in two different ways that have different outputs but ultimately 

provide the same conclusion. One way to test for stationarity is by using visual inspection of 

line graphs, while the more formal method would be to use tests that provide coefficients and 

probability values that can be assessed and explained thoroughly. 

Tests used in testing for stationarity are the Levin-Lin-Chu (LLC), Im-Pesaran-Shin (JPS), 

Fishers panel unit root test and the Handri panel unit root test. These tests will be conducted 

under different orders of integration, so as to achieve the best stationarity level. This step is not 

essential but the variables that we are investigating must be integrated of different orders (1(0) 

and 1(0)) for us to continue with the ARDL approach. In doing the panel unit root test, the study 

uses a null hypothesis that states that all panel unit root tests in the series contains a panel unit 

root. The alternative to this hypothesis is that all individual series in the panel unit root is 

stationary. An advantage of using the panel ARDL approach is that it can estimate the variables 

even when they are integrated into a different order of integration. Another positive about panel 

unit root testing is that it allows for the power of the tests to increase with the number of panel 

unit series used in the study. 

The Handri test proposes a test that expands and also emulates other panel unit roots tests in 

their variable arrangement. It is used for testing the null hypothesis to determine whether the 

observable time series is stationary in a deterministic trend. The Handri test uses the ordinary 

least squares (OLS) residuals calculated from regressing the Yit on a constant or pus trend. The 

null hypothesis of this tests states that there is no unit root in any of the series, which means 

the series is stationary. Alternatively, the hypothesis states that the panel has a unit root. 



For there to be stationarity in the series, the variance Vil would have to be zero while the rit 

would take the position of a constant and thus the series will be found to have no unit root or 

synonymously be stationary. Like many other tests the Handri test has some criticism for its 

over-rejection of the null hypothesis which raises concern of presenting spurious results . This 

criticism is brought about by autocorrelation that can distort the size of the unit root series. 

The Fisher panel unit roots test on the other hand observes the p-values that are generated from 

the unit root tests for the individual tests. This test is also generated from other unit root tests, 

specifically the Augmented Dickey Fuller (ADF) test. This then suggests that it follows the 

rules of the ADF test in that there is need to specify the number of lags to be used in the 

regression. The positive of the Fishers test is that it is able to handle unbalanced panels and the 

lag lengths of may differ. This allows for tests to be run of series that have differing 

characteristics. 

The Levin-Lin-Chu when used has the assumption that suggests that the persistence parameters 

have some commonality across cross-sections. The parameters can also be tested under an 

assumption of allowing unrestricted movement across cross-sections. The Levin-Lin model 

allows only for heterogeneity in the intercept, and the model is represented below. The 

limitation of this test is its dependency on the independence across individuals, but this is 

overcome by the proposal that panel unit root testing does away with having variables being 

an identical first order correlation. The equation assumes that the cross-section observations 

(N) and Time dimension (T) go to infinity at the same rate, to a point where they are constant. 

For the Levin-Lin-Chu test, as time dimension increases so does its power. 

p 

~- i, = I¼ + PYu 1 + L <A ~Yu .t + yt + 8i.., i = 1, .. . ,N, t = 1, . .. ,T 
k l 

The null hypothesis of stationarity stipulates that ' s the variables are non-stationary, while the 

alternatives state that the opposite is true. The following is the hypothesis equation for the 



Levin-Lin-Chu unit root rest. The null hypothesis is rejected when the series is greater than 

zero. 

The Im-Pesaran and Shin use the likelihood framework with the help of the t-bar statistics in 

testing for a unit root. This method is flexible in that it allows for the simultaneous stationarity 

and non-stationarity series. The t-bar shows the power of the series when it is large the unit 

root will be satisfactory and will be applied to each individual in the panel. This method can 

be advantageous in working with the general form of correlation across individuals. 

The following equation shows the null hypothesis and alternative of the Im-Pesaran-Shin, 

where the alternative accepts some of the individual series to have a unit root. 

The comparison of these two tests is important in understanding the power and significance of 

one over the other. Although there are some similarities between the two, they provide an 

alternative hypothesis that is different. The Levin-Lin-Chu alternative provides for a series 

which has identical first-order autoregressive coefficient, while the Im-Pesaran-Shin is more 

open to having different order autoregressive coefficients (Barbieri , 2006). In the event that 

these tests do not have the same conclusion, it is best to match the research qualities with the 

one that best fits with the test to ensure the results are correct and not misinformed. 

4.6 AUTOREGRESSIVE DISTRIBUTED LAG (ARDL) 

The autoregressive distributed lag framework will be adopted in this research. This method 

was conceptualized by Pesaran, Shin, and Smith (2001 ), with the aid of the bound testing 

approach to cointegration. The regression of the panel ARDL model includes the lagged 

dependent variable and the independent variables. Choosing lag length is important as it can 

be an influencing factor of having results which are spurious. This method tests the significance 

of the lagged levels of the variables used in a conditional unrestricted equilibrium correction 

model (UECM). The measure used in this test is the Wald statistic or the F-statistic in a 

generalized regression. This method is one above alternative such as the Engle-Granger and 

the Johansen. The benefits that come with using the panel ARDL model is that it is regarded 

38 



as efficient as it gives results that are diverse and allow for thorough discernment of 

information. This is due to using data that is diverse and not restricted to a small observation 

over a specific period. Furthermore, panel ARDL gives a broad analysis of data with its ability 

to assess cross-sectional data and time series data (Fazli and Abbasi, 2017). One other benefit 

of using the ARD L model according to Pe saran & Pesaran ( 1 997) is that the model allows for 

flexibility as it can be applied on variables with different orders of integration. This is found to 

be different from the other methods like the Johansen technique, which requires variables to be 

integrated of the same order. 

Other tests exclude a system if it is not integrated of order one 1(1 ), this is something that the 

panel ARDL method does not discriminate on. This implies that the panel ARDL approach is 

not dependent on the pre-testing of the variables . By doing so it eliminates the errors that can 

come with pre-tests, such as the low power of the unit root tests. The two-step approach of the 

Engle-Granger method is again brought to disrepute as it is said to have poor statistical 

properties when compared to the unrestricted equilibrium correction model (UECM). A set 

back of the ARDL model is that it does not give a guarantee of a unique co integration vector 

which can be identified through the single equation cointegration. According to Pattichis 

(1999), the Engle-Granger method pushes the short-run dynamics into the residual terms. The 

use of the panel ARDL approach brings more insight by testing for a long relationship in the 

variables even with the uncertainty in their order of integration. By using panel data, we will 

also put to test the cross-sectional and time period dependence, as like in the research of Kollias 

et al. (2006) in their paper. 

Steps in the panel ARDL model 

1. Establish a long-run relationship. 

• The establishment of a relationship was first done through theory among the 

variables used. Theory gives a sense of which variables should be aligned but 

this can be found to be false once the model is structured. Using desired 

variables, a long-run and short-run relationship is constructed through an 

econometric model 

• The F test will be used in testing the existing long-run relationships. The null 

hypothesis for this test states that all regression coefficients are zero. The F test 

is also the deciding factor whose variable will be normalised. 



The hypothesis of the cointegration test is as follows 

Ho: P1 X = P1 X = p3 X 

H1: P1 X -f:- P1 X -f:- p3 X 

The F test was further said to be dependent on three things: the order of integration of the 

variables used in the panel ARDL model, the number of the regressors and lastly whether the 

panel ARDL model contains an intercept or a trend. 

2. Choose the number of lags desired for model 

• A chosen selection criterion was used to select the appropriate order of the lags that 

were used in the panel ARDL model. 

• Lastly, the selected model was estimated by the ordinary least squared method 

(OLS). 

4.7 THE PANEL COINTEGRATION TEST 

The bounds test will be used in this study as a measure that tests the coefficient restrictions. 

The test is used to assess if the regression estimation coefficients can explain any variations 

experienced by the dependent variable. The bounds test has the option of two statistics to make 

conclusions about an unrestricted regression. The joint F-statistic and the Chi-square statistic 

are used to conclude as to whether the unrestricted estimations are close to the restricted 

estimation. In the presence of the probability value of the statistics being less than the 

significance level (0 .05), we can conclude by saying that the null hypothesis will be rejected 

and that the independent variables are not jointly equal. By not accepting the null hypothesis, 

we can also say that the independent variables have a long run association. 

The bounds tests also test for cointegration through establishing a long-run relationship 

between the variables. When this is identified in the tests, there will then be evidence of 

comparable characteristics among the variables in the long run. The panel ARDL bound testing 

is suitable because with the multiple variables incorporated in the study there is a high chance 

of variables having different orders of integration. The test will be able to merge the long run 

and the short run relationship between the variables (Dube, 2017). 

Another methodology that is used to test for the presence of a cointegrated relationship is the 

Pedroni test. Developed by Peter Pedroni in the late 1990s, this method is used for panel data. 
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In proving for the presence or absence of cointegration, this method uses seven panel 

cointegration statistics to test a null hypothesis of no cointegration, with an alternative of 

cointegration. Among these statistics is the within dimension based, which incorporates a 

variance statistic, a non-parametric Phillips and Perron statistic and its t-statistic as well as the 

Dickey-Fuller t-statistic. The last of the seven panel statistics is called the between dimension­

based statistics which is based on the group mean approach (Bildirici, 2004). In the test, 

Pedroni ' s statistic involves the estimation of parameters from long run conditional variances. 

Under the null hypothesis the unvarying statistic will converge to form a normal distribution 

dependent on different elements. The opposite will be the result of the alternative hypothesis, 

such that the unvarying statistic will diverge into positive infinity, where the right tail of the 

distribution graph will reject the null of hypothesis of no co integration. 

4.8 CHAPTER SUMMARY 

This chapter presented the techniques and processes that are involved in the panel ARDL 

model. The tests that are to be conducted ensure that the data is scrutinized thoroughly, and 

once it passes all the diagnostics testing and has satisfactory stationarity results it can be used 

to find conclusions about the topic. The methods used were chosen on the basis of being more 

suitable for the specific data used in comparison to other frameworks. 
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CHAPTERS 

EMPIRICAL RES UL TS 

5.1 INTRODUCTION 

This part of the study presents data analysis from the model generated in testing for health care 

determinants in the African countries the following results are estimations done through the 

methods and models that were explained in the previous chapter. This chapter presents visuals 

and graphical representations of the tests conducted. The section starts by displaying the results 

of the descriptive statistics which assist in understanding the basic dynamics of the data. This 

is followed by the results and analysis of the panel unit root tests, which tests for the variables 

stationarity. In the concluding parts, a long run relationship is discussed, and further 

illustrations of the data are depicted, to tell the story of the data of determining health care 

expenditure. 

5.2 DESCRIPTIVE STATISTICS 

The use and importance of descriptive statistics are to highlight the dynamics of the nature of 

the data we have used in the study. They are also helpful for making summaries about the 

sample and measures used. Once observed and discussed, these results give the researcher a 

detailed impression of the data collected (Terre Blanche, Durrheim & Painter. , 2006) 

Table 2: Descriptive Statistics 

HET LOGGDP LOGPOP MORT LOGINF LOGGNI 

Skewness 0.905 0.622 -0.420 -0 .092 -1.292 0.610 

Jarque-Bera 52.583 25 .721 10.251 1.265 232.740 25 .627 

Probability 0.000 0.000 0.006 0.531 0.000 0.000 

Observations 340 340 340 340 340 340 

Source: estimation from Eviews 

The skewness assesses the distribution of the data. HET, LOGDP, and LOGO I are positively 

skewed to the left. This conclusion is made with a, retrospect ~f what Wenger (2012) says, 

which is that skewness is detected when the variables have values lying between a skewness 

coefficient of-0.5 and +0.5. LOGPOP, MORT and LOGINF are negatively skewed to the right. 

There is an equal bell shape, eliminating the possibilities of outliers and the possibility of bias 

,:].") 



results. The Jarque-Bera tests for normal distribution of variables, through a rejection rule that 

suggests that when the p-value of the residuals is smaller than the significance level (0.05), the 

residuals are normally distributed. From the table above, HET, LOGGDP, LOGPOP, LOGINF, 

and LOGG I have proven to be normally distributed as the probability of these residuals is 

below the significance level. This interpretation shows that the data is not scattered and will 

not give spurious results. The exception in this instance is Mort, which has a probability value 

above the significance level. 

5.3 UNIT ROOT AND ST A TIO NARY TEST 

Unit root testing can have two different outputs; these two can be used to assess the stationarity 

of the variables. The visual inspection through graphs allows us to make conclusions with our 

naked eyes. This method is regarded as the easiest but may have a different result as 

conclusions may be subjective. According to Gujarati (2004), a stationary series is one that has 

a mean and variance that are said to move along together in the long run. Below there are 

depictions of unit root testing followed by a tabulated format that has a conclusion of what 

level of stationarity the variables have been found to be at. 
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Figure 3 shows the variables in their Level form. With just a visual inspection, one can say that 

LOGGDP, MORT, and LOGfNF are stationary. The remaining variables are not clear to state, which 

can be confirmed in the formal testing done. 

Figure 4: Graphical representations at 1st Difference form 

Differenced HET Differenced LOGGDP 

6----------------, . 8 ----------------,■ 

.6 
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~ ~~~~ ~~ hf R~~~~¥~1 
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Differenced LOGPOP Differenced MORT 
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Differenced LOGINF Differenced LOGGNI 

8----------------, 1.2 ______________ __, 11 
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Source: estimation from £views 



Figure 4 is a depiction the variables, once they are differenced this measure allows for the mean 

and variance of the variables to be more likely to move together, thus making them stationary 

The above illustrations shows that the variables are all significant and integrated of level 1(1 ). 

In the long run, the variables present a stationary movement. For a look at individual country 

results per variable used in the study, refer to Appendix C 

Table 3: Panel data Unit root results 

Variable Levin, Lin Im, ADF - PP - Fisher Handri Level of 

& Chu t* Pesaran Fisher chi- chi-square Test significance 

and Shin square 

W-stat 

HET 

Statistic -2.375 -0 .867 44.717 56.026 6.439 

Probability 0.009 0.193 0.280 0.048 0.000 Level 

LOGGDP 

Statist.ic -6.526 -1.574 53.025 69.221 9.347 

Probability 0.000 0.058 0.081 0.003 0.000 Level 

LOGPOP 

Statistic - 1.969 7.352 13 9.110 288.774 11.306 

Probability 0.025 1.000 0.000 0.000 0.000 Level 

MORT 

Statistic -8 .61 5 -0.530 77.653 737.703 10.938 

Probability 0.000 0.298 0.000 0.000 0.000 Level 

LOGIN F 

Statistic -4.456 -5.662 l 01.773 194.451 2. 81 4 

Probabili ty 0.000 0.000 0.000 0.000 0.002 Leve l 

LOGGNI 

Statistic -6.385 -1 .4 79 52. 108 68 .3 78 9.102 

Probability 0.000 0.070 0.095 0.003 0.000 Leve l 

Statistic -5.690 -4 .508 84.772 11 4.289 3.715 

Probability 0.000 0.000 0.000 0.000 0.000 I st Diff 

Source: estimations from £views 

A formal test that can also be used to test panel unit root has been used in this paper. The Levin­

Lin-Chu (LLC) test, Im-Pesaran-Shin test (IPS), Fisher' s test and the Handri panel unit root 

tests are specific tests used. Table 3 shows that HET, LOGDP, LOGPOP, MORT, and LOGINF 
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are found to be stationary at Level, this means that statistically, the variables are significant 

and thus can be integrated of order zero 1(0). The remaining variable which is LOGGNI is then 

found to be stationary at first difference; statistically, it is significant with a probability value 

that is less than the significance level, which is 5 percent. With respective orders of integration, 

the null hypothesis is rejected, concluding that there is no unit root in the variables. Once the 

unit root testing is done, the next step is the choice of the lag length criterion with the use of 

the information criterion. 

The Akaike information criterion (AIC) was sought in assisting to choose the best model and 

came to a conclusion of using the panel ARDL model with lag (1, 1, 1, 1, 1, 1 ). The automatic 

computation of Eviews has selected the best model using the AIC model selector. The idea in 

choosing a lag length is to start off with the highest lag length and decrease to a lag length that 

has the lowest value. This means the criterion has set out one lag for every variable in the 

econometric equation and regarded it as best. This result is acceptable as annual data is used in 

the research, and the expected lag length with this kind of data is 1 or 2 lags. The premise of 

using this selection is because it also has the lowest AIC value among those tested. 

5.4 BOUND TESTING FOR COINTEGRA TION 

The panel ARDL bound test is used for cointegration testing and it is important in highlighting 

if there is a long run association of the variables. Even though the research investigates health 

care expenditure of several countries, the long run evidence indicates that for all variables 

(being country specific) there is an influencing behaviour of one variable on the other. Taking 

into consideration that our variables are integrated of different orders, the panel ARDL bound 

approach is best (Pesaran & Shin, 1999). The use of the F-statistic from the Wald test will be 

used as a measure of assessing whether all the non-intercept coefficients are equal to zero. 
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Table 4: Bound test results 

Statistic Value K 

F-statistic 9.804561 5 

Pesaran Critical Value 

Significance level 1(0) Bound 1(1) Bound 

10% 2.26 3.35 

5% 2.62 3.79 

2.5% 2.96 4.18 

1% 3.41 4.68 

Source: estimations from Eviews 

Table 4 shows the F-statistic as 9.480; this statistic is compared to the Pesaran critical value at 

5 percent significance level. The chosen critical value is one that coincides with the specifics 

of the research. With five independent variables indicating kvalue and the chosen critical value, 

the lower bound value is 2.62 and the upper bound being 3.79. These statistics are under the 

unrestricted intercept and no trend table. By comparing the F-statistic with the upper bound 

statistic the null hypothesis can be rejected because F-statistic (9.804) > Upper bound value 

(3 .79). This result proves that there is evidence of a long run relationship among the variables. 

Table 5: Panel ARDL results (Long run relationship and short-run relationship) 

Variable Coefficient Standard error t-statistic Probability 

Long Run 

Equation 

LOGGDP 0.405 0.840 0.483 0.630 

LOGPOP 5.977 1.526 3.918 0.000 

MORT 0.039 0.012 3.204 0.002 

LOG! F 0.029 0.024 1.192 0.235 

LOGG I -1. 54 I 0.828 -1.861 0.064 

Short Run 

Equation 

COi TEQ0I -0.459 0.100 -4.608 0.000 

D(LOGGDP) -9.852 5.301 -1.859 0.065 
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D(LOGPOP) 100.552 51.231 1.963 0.051 

D(MORT) 0.242 0.212 1.142 0.255 

D(LOGINF) -0.083 0.061 -1.358 0.176 

D(LOGGNI) 10.746 5.361 2.004 0.046 

C -30.854 6.486 -4.757 0.000 

Source; estimations from Eviews 

Table 5 shows the results of the long and short run equations. From the long run equation, 

Population and Mortality rate are found to have a positive significant relationship with Health 

care expenditure. A one percent increase in Population and Mortality rate will result in a 5.98 

and 0.04 increase in Health care expenditure respectively . The latter makes sense as it is 

expected that as more people come into existence, the cost of health will increase as a measure 

to cover all citizens. Cremieux, et. al (1999) brings forth once more the importance of health 

care expenditure by proving that low expenditure in health care has resulted in an increase in 

child mortality reports and also affects life expectancy. Gross Nation Income per capita is the 

only variable that was found to have a negatively insignificant relationship with Health care 

expenditure, in the presence of a one percent decrease in Gross Nation Income per capita, there 

will be an increasing health care expenditure. This notion is corroborated by Hartwig (2007) in 

his study, as results showed that health sector expenditure is non- progressive in the fiscal 

stance, it does not bring profit and contribute to economic growth. Interestingly so, expenditure 

on human capital specifically of the well-being of workers is expected to improve the 

productivity of workers. Furthermore, health services access favours those that have more 

income at their disposal allowing them to pay for services they are in need of. This also makes 

economic sense, as more people are unable to cover their health expenses; they tum to the 

government which will cause an increase in health care expenditure. For Gross Domestic 

Product and Inflation as a GDP deflator to be insignificant is interesting, as these two are factors 

that can be thought to highly influence any expenditure. Devlin & Hansen (2001) interestingly 

point out that there is a bilateral movement in health care expenditure and economic growth. 

One variable can be the cause of change in the other, which is why they highlight the 

importance of choosing a dependent variable wisely between the two. 

From the short run equation, it is clear that the error correction term (ECT) is negative and 

statistically significant. This is a good result as it will allow the speed of adjustment between 

the variables to be restored in the long run. The ARDL model provides evidence of 

co integration with an error term of coefficient -0.459 with a value probability of 0.000. 

49 



5.5 DIAGNOSTIC TEST 

5.5.1 NORMALITY TEST 

The normality test is used to test the distribution of the variables. The null hypothesis states 

that the residuals are not normally distributed. From the probability value, we can thus say the 

residuals are normally distributed as it is less than the significance level which is 5percent. 

Figure 5: Normality test results 

60 ~--------------------~ 
Series: Residuals 

50 
Sample 2000 2016 
Observations 320 

40 Mean -9 .79e-16 
Median -0 .028348 

30 Maximum 1.647197 
Minimum -1 .463105 
Std. Dev. 0.373576 

20 
Skew,ess 0.074502 
Kurtosis 5.328639 

10 

Jarque-Bera 72.59680 

0 -CF'I-F=!--f--F=!--t-+-;-+-;--+-+-+-,,-+-+-t-+-+-+-+-+-+--'F=!-,----r-.....-,--F~ 
Probability 0.000000 

-1 .5 -1.0 -0.5 0.0 1.0 1.5 

Source: estimations from Eviews 

5.6 CHAPTER SUMMARY 

The importance of this chapter is to discuss the findings of the tests done in the study. In 

conducting the tests that asses the normality and standard of the data, the results show that the 

data was normally distributed and that it will not give spurious results. The stationarity tests 

that were used in the study have found that the variables of the study meet the requirements of 

being scrutinized further using the panel ARDL method. The stationarity tests is used to 

comprehend as to whether the variables have the same mean and variance are constant over 

time. The panel ARDL model was then used to test for a long relationship between the 

variables, which would determine whether the changes in the dependent variables actually 

impact the results of the independent variable, health care expenditure. In conclusion the error 

correction model finds the results satisfactory as it is negative and significant when measured 

against the probability value of five percent in the study. 
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CHAPTER6 

CONCLUSIONS AND RECOMMENDATIONS 

6.1 INTRODUCTION 

The aim of this last chapter is to summarize the work done in the study. It presents the 

conclusions reached with regards to the findings of the tests conducted in trying to determine 

the factors considered in health care financing and expenditure of African countries. Lastly, the 

chapter will offer some policy recommendations ideas that deal with health care expenditure. 

6.2 SUMMARY OF THE STUDY 

The intent of the study was to identify the determinants of health care expenditure in 20 African 

countries using the panel ARDL approach. Data for a period of 16 years (2000-2016) was 

collected for each country. The hypothesis of the study was that socioeconomic variables will 

not affect the health care expenditure of all 20 African countries. In an effort to come to a 

conclusion, tests were conducted so as to find results that can be used at the end of the 

investigation. 

Literature was an important tool used in this study, to further enlighten about health care 

expenditure determinants. Literature does not only bring better understanding but also 

highlights the various views of those who have done studies similar to this or those with great 

interest in healthcare expenditure. To show the dynamics of health care expenditure in the 

different countries, empirical literature was sought. Knowing the differences and similarities 

that countries have with regards to the variables investigated was helpful in understanding the 

results in the past chapter. The theories that explain the dynamics of expenditure were used, 

for example, Wagner's law and the Game theory incorporated into health. 

In looking at the relationship of the variables in the short run, the study identifies that only the 

gross national income per capita is positive and significant in its relationship with health care 

expenditure. This highlights the discussion point of affordability when it comes to health care 

expenditure. The out of pocket payment in the short run can be handled by the patients but in 

the long run the cost becomes unbearable due to the pressure on daily expenditure. Although 

the relationships of the other variables of the study remain insignificant as the probability value 

remains larger than five percent the relationships of some have changed when compared to the 

long run. The relationship of gross domestic product and inflation is negative in the short run 
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but changes to positive in the long run. This change can be attributed to the fact that these two 

variables are best used as long run measures of change in growth and prices respectively. The 

impact that the two bring is enhanced and more useful in the long run. 

The relationship between the dependent variable and the explanatory variables vanes as 

expected because they cannot all share the same dynamics. The relationship between health 

care expenditure and economic growth was positive and insignificant, while population had a 

positive and significant relationship with health care expenditure. The insignificant relationship 

between health care expenditure and economic growth is surprising as health care expenditure 

is a percentage of gross domestic product, but this result could be due to health care expenditure 

being an independent variable for some countries when budgeting. Although according to 

Wagner' s law, the growth in the economy is expected to translate into increased government 

expenditure that in most instances include health care. The positive and significant relationship 

between mortality rate and health care expenditure is expected in general sense, as there are 

more deaths of infants; there is an expected increase in health expenditure in the effort to curb 

premature deaths. Gross domestic deflator was found to have a positive but insignificant 

relationship with health care expenditure. Lastly gross national income per capita and health 

care expenditure have a negative and insignificant relationship. This relationship is 

understandable as income per capita decreases; there will be an increase in health care 

expenditure. The sample used in the research constitutes of countries that have a low-income 

per capita, these are economies that have experienced little to no change economic growth, and 

thus a negative relationship can be understandable. Game theory in the literature section 

highlighted the importance of understanding the pricing dynamics of health care and puts the 

question of affordability. Those with a high income per capita will find no problem in paying 

extra for health services as they can easily afford personal insurance and specialized services, 

where else those with a low-income capita do not have that luxury. 

The panel ARDL model used annual data for all its variables, Health care expenditure being 

the dependent variable was the main variable that the research was trying to find answers to. 

The explanatory variables were GDP, Population, Mortality rate, Inflation and Gross ation 

Income per capita. Unit root testing was done for all variables so as to ensure stationarity and 

to avoid spurious results. 

The unit root testing found that the variables are integrated of different orders, and recorded 

only 1(0) and 1(1 ). These results are the preconditions of using the panel ARDL method as per 
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the findings of Pesaran et al. (2001), which was then further employed. The variables that were 

found to be integrated of order zero, which means they were found to be stationary at level 

were health care expenditure, gross domestic product, population, and mortality rate and 

inflation deflator. These were stationary at level after the probability value was found to be less 

than the significance level of 0.05. The last variable was found to be integrated of order one, 

after not meeting the properties of being stationary at level. The panel ARDL method further 

found evidence of long-run association among the variables. In the long run equation, evidence 

shows that Inflation (0.028) has a positive and insignificant relationship (0.234>0.05) with 

Health care expenditure but found to be negative and insignificant in the short run. In fact , the 

results show that all variables are insignificant in the short run, but at least two are significant 

in the long run. The results of the study have shown that the determinants of health care 

expenditure are population rate and the mortality rate. 

Population and mortality rate are positive and statistically significant in the long run with 

coefficients of 5.977 and 0.039 respectively and with probability values of 0.000<0.05 and 

lastly 0.001 <0.05 . The long run relationship among these variables indicate that there is actual 

variance caused by the two in health care expenditure. From the normality histogram and the 

results of the ECM (-0.458) which is negative and statistically significant (0.00<0.05), it can 

be concluded that the panel ARDL model is stable and vigorous. 

6.3 POLICY RECOMMENDATIONS 

The empirical literature has highlighted that there are initiatives that are in place to try and 

assist nations in terms of health matters. One thing to improve health statistics would be for 

every country that has committed itself to these initiatives to stick to the targets and to take part 

in all efforts that are put in place to improve health conditions globally. 

Many African countries have been found at fault for only reacting to symptoms and not directly 

addressing the causes of many diseases. The cost of treating symptoms and not rooting out the 

cause is one among many reasons why most African countries spend a great portion of their 

GDP on health yet still face high mortality rates and diseases. Perhaps by structuring health 

spending as a percentage of GDP to specific outcomes that can reciprocate the relation, there 

could be actual statistical significance between health care expenditure and GDP. An example 

would be to improve research and development in the health care sector that could be 

copyrighted and structured to improve health tourism and the export of health care goods. 
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Population from the results has a positive relationship with health care expenditure. From this, 

we can conclude that as one goes up, so will the other. By creating a policy around a restriction 

of the number of births per parent, Africa could possibly change its high cost on health care 

expenditure, but this could cause a rift where culture is concerned. By decreasing its population 

it can decrease the cost of health, and focus its finances on something else that could better its 

economy. By introducing a child policy like the one once adopted in China, the continent could 

have a hold on the rising youth unemployment, youth headed families and through that, support 

the citizens in other sectors that will ultimately put a focus on improving the general standard 

of living. 

Dialogue and research around the National Health Insurance (NHI) that most African countries 

are considering to or have already implemented are inevitable. The strain that it will have on 

taxpayers may be too much of a burden although the poor will be assisted extensively, which 

can also contribute to the redistribution of wealth and thus decrease inequality. However, if not 

structured and executed meticulously, it may be a destructive policy for the African economy. 

This recommendation highlights the importance of research and development again but 

introduces a concern to household income or per capita income. With the knowledge that most 

African countries are in tatters financially, to ask the household to further pay for universal 

health insurance takes away more from those in the lower income bracket. Although this is 

beneficial to everyone and takes away from health service discrimination, it hurts the poor 

majority. The implementation ofNHI should be structured according to income bracket so that 

the income of the poor does not spread thin in comparison to those that are rich. 

The results in the study give answers the study; these results may not be satisfactory to other 

researchers. This gives room for improvement for other researchers, the use of other different 

variables in trying to find answers to the determinants of the health care expenditure. The use 

of a different approach in terms of the methodology can also be beneficial to a breakthrough in 

health care spending. These options are a possible way forward to researchers with an interest 

in health care expenditure in the African continent. 

6.4 LIMITATIONS OF THE STUDY 

This study has focused on the time period of only 16 years and used strictly Sub-Saharan 

countries. The absence of data before the year 2000 was a limitation faced in the study that 

reduced the observed number of fluctuations. The results prove to have answered some 
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APPENDIX A 

Pesaran table: Unrestricted no trend 

0.100 0.050 

k / (0) /(I) /~) 

0 6.58 6.58 8.21 
1 4 .04 4.78 4 94 
2 3 .17 4.14 3.79 
3 2 .72 3.77 3.23 
4 2 .45 3.52 2.86 
5 2.26 3.35 2.62 
6 2 .12 3.23 2.45 
7 2 .03 3.13 2.32 
8 1.95 3.06 2.22 
9 1.88 299 2.14 

10 1.83 294 206 

Source: Pesaran et al. (2001) 

APPENDIX B 

Countries used in the study 

Burundi 

B e nin 

Burkina Faso 

Botswana 

/(I) 

8.21 
5 .73 
4 .85 
4.35 
4 .0 1 
3 .79 
3 .61 
3.50 
3.39 
330 
3.24 

0 .0'25 

/ (0) 

9.80 
5.77 
4.41 
3 69 
3.25 
2.96 
2.75 
2.00 
2.48 
2.37 
2.28 

C e ntral African Republic 

Comoros 

Ghana 

Guinea 

Gambia 

Equitorial Guinea 

/ (I ) 

9.80 
6.68 
5.52 
4 89 
4.49 
4.18 
3.99 
3.84 
3.70 
3.60 
3.50 

0.0 10 Mean 

/(0) /(I) /~) 

11.79 11 .79 3.05 
6.84 7 .84 2.03 
5.15 6.36 1. 69 
4.29 5 .61 1.5 1 
3.74 5 .06 1.41 
3.41 4 .68 1.34 
3.15 4.43 1.29 
296 4 .26 1.26 
279 4 .10 1.23 
2.65 397 1.2 1 
2.54 3.86 1.19 

Kenya 

Liberia 

Lesotho 

Mozambique 

Mauritius 

Namibia 

Swaziland 

Seychelles 

South Africa 

Zimbabwe 

/ (I) 

3.05 
2.52 
2.35 
2.26 
2.21 
2. 17 
2.14 
2.13 
2.12 
2.10 
209 

Varianca 

/(0) /(I ) 

7.07 7.07 
2.28 289 
1.23 177 
0 .82 1.27 
0 .00 0.98 
0 .48 07 9 
0.39 0.66 
0.33 0.5 8 
0.29 0.5 1 
0 .25 0.45 
0 .23 0.411 
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