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Abstract

It is generally acknowledged that health is a form of human capital and a critical factor 
in the economic growth process. In turn, health production is a major determinant of 
health outcomes. While the former relationship has been explored extensively for the 
developed countries, there are very few studies that have attempted to examine this 
relationship in developing countries, especially Sub-Saharan Africa (SSA). Furthermore, 
very few studies have examined the relationship between determinants of health, health 
outcomes and economic growth in SSA. This study takes up the challenge of examining 
this tripartite relationship for SSA countries. Using the Arellano-Bond Dynamic GMM 
technique for 40 SSA countries, alcohol consumption, urbanization and carbon emission 
were found to be statistically significant determinants of child mortality, while all these 
variables and food availability are significant determinants of life expectancy. On the 
other hand, none of the health indicators are significant determinants of economic 
growth in the region, pointing to the need to improve health outcomes for it to have 
a significant effect on growth. The findings should provoke immediate policy actions 
that will help control the deleterious effects of alcohol consumption on health, promote 
urban health infrastructure, and improve health indicators to better stimulate health-led 
economic growth in SSA.

Keywords: Health production, infant mortality, life expectancy, economic growth, SSA

JEL Classification: I12, I18, O15, O41

RP 284.indd   6 14/10/2014   11:32:58



1

1. Introduction

There is no gainsaying the maxim that health is wealth. The wealth and poverty 
of nations can, and have often been analysed in terms of the state of health of its 
citizens. Health is fundamental to economic growth and development and is one 

of the key determinants of economic performance both at the micro and macro levels. 
This is because health is both a direct component of human well-being and a form of 
human capital that increases capabilities of individuals (Bloom and Canning, 2003). 
The inclusion of health-related goals in the MDGs underscores the potential strong link 
between health and growth, and the importance of the former for economic growth and 
poverty reduction. To demonstrate the importance of health, specific targets are set for 
achieving improved health, namely: (1) a reduction in child mortality by two-thirds of 
the 1990 level by 2015; (2) a reduction in maternal mortality ratios by three-fourths 
of the 1990 level by 2015; and (3) end the rise in HIV/AIDS and other major disease 
prevalence no later than 2015. In addition, there are several other international initiatives 
demonstrating the importance of health for economic growth and development. These 
include the Roll Back Malaria jointly undertaken by WHO, UNDP, UNICEF, and 
the World Bank and the Stop TB programmes, a global partnership involving WHO, 
UNICEF and the World Bank, both of which aimed at halving the number of deaths 
from malaria by 2010. 

Long before conceiving these initiatives and targets, Grossman (1972b) in a seminal 
work established that health is a form of human capital. Similarly, Schultz (1992) argued 
that population quality is the decisive factor of production and emphasized the merits 
of investing in education and health (see also Bloom and Canning, 2000 and 2003). 
Furthermore, Fogel (2002) in a long term historical study of England between 1790 
and 1980 found that no less than one-third of the country’s economic growth during the 
past two centuries emanated from improvements in nutrition. Other studies using data 
covering over a century of the history of the current developed countries established 
similar results for other health indicators (Arora, 2001).

Health and nutrition play a substantial role in economic growth. As a form of human 
capital, it enhances workers’ productivity, whether skilled or unskilled, by improving 
general physical and mental capacities, such as vigour, fortitude, cognitive functioning 
and reasoning ability. In addition to the established evidence between health and growth 
at the micro level, a similar link is established at the macro level. Strong cross-country 
correlations between measures of aggregate health, such as life expectancy and child 
mortality, on the one hand, and per capita income, on the other, are well established. 
It is generally believed that higher incomes promote access to many of the goods and 
services that promote good health and long life, such as a nutritious diet, safe water 
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and sanitation, and quality health care. There is evidence of the possibility that the 
income-health nexus is also explained by a causal link running both ways, from health 
to income and from income to health. 

The health status of African countries is remarkably low and below the aggregate 
average for most other developing regions. Infant and maternal mortality rates are very 
high. Life expectancy at birth is very low; this has been further worsened by the HIV/
AIDS pandemic and civil wars and conflicts in the region. Malaria and tuberculosis 
are common occurrences in the region with untold negative effects on health. In 1960, 
while infant mortality rate per 1,000 live births was 160 in SSA, compared to other 
regions, the figure was 103 and 133 in Latin America and East Asia, respectively. By 
2005, while Latin America and East Asia had both succeeded in significantly reducing 
the figure to 26, the figure for SSA remained at 96. In 1960, the adult mortality rates per 
1,000 persons were 650, 547 and 304 for East Asia, SSA and Latin America, respectively. 
By 2005, East Asia had dramatically reduced the rate to 162, Latin America to 208, 
while SSA could only manage to reduce the figure to 483. Again, in 1960, SSA had a 
relatively high total life expectancy at birth of 41 years, higher than the figure for East 
Asia that stood at 39 years, though this figure was lower than that of Latin America that 
stood at 56. By 2005, the table had turned completely with East Asia and Latin America 
recording 71 and 72 years, respectively, while SSA recorded a slight rise to 47 years. 

The existing and widening gap between the growth rate of SSA countries and other 
developing regions can be explained by a number of factors, prominent among them 
being health inequality. For instance, Bloom and Sachs (1998) attributed about 35% of 
the gap to variations in health outcomes such as life expectancy, which they found to 
have the highest impact among the health measures examined. 

The implication of the picture painted above is that meeting the laudable UN health 
Millennium Development Goals (MDGs) of a reduction by two-thirds in the under-5 
mortality rate and a reduction by three-quarters in maternal mortality, and halting and 
beginning to reverse the spread of HIV/AIDS, malaria and other major diseases by 
2015 will be completely elusive for SSA if sufficient attention is not paid to health 
production in the region. 

It appears, however, that in SSA, health production is seen as a cost rather than 
an investment. Yet, substantial attention is required in this respect to achieve the dual 
purpose of ensuring effective management of the illnesses plaguing the population 
and engendering sustainable health-led economic growth. This means that the region 
needs to engage in and encourage innovative and cost-effective health interventions 
that will help improve allocative efficiency and production of health, with the ultimate 
goal of making possible health-led economic growth and development. This study 
provides a basis for understanding the nature of health production in SSA countries 
with focus on its determinants. It proceeds further to articulate the effects of health 
on economic growth. The finding that alcohol consumption, urbanization and carbon 
emission are determinants of health in SSA countries, and that health does not have a 
positive statistically significant effect on economic growth should help inform policy 
choice and imperatives for improving health in SSA countries, and enhance its impact 
on economic growth. 

Several studies have been undertaken to evaluate the relationship between health 
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and growth on a global level (Barro 1996; Barro and Lee, 1994; Benhabib and 
Spiegel, 1994; Caballé and Santos, 1993; Anand and Barnighausen, 2004; Bloom and 
Canning, 2000 and 2003; Bloom, Canning and Sevilla 2004; and Cutler and Miller, 
2005). However, most of these studies focused on advanced economies. A few of 
them that considered SSA countries did not focus exclusively on the countries with a 
view to identifying the relationship. Those that focused on Africa did not consider the 
relationship between health and growth in an exhaustive manner, while others were 
either country-focused or gender-focused  (Amouzou and Hill, 2004; Anyanwu, 1996 
and 1998; Gyimah-Brempong and Wilson, 2004). This study seeks to bridge this gap. 

Research objectives
This study aims to establish the determinants of health outcomes in SSA countries 
by using the health production technique and, in turn, verifying the impact of health 
outcomes on economic growth in SSA. The specific objectives of the study are to:

1.  Establish the determinants of health outcomes in SSA by estimating a health  
production function for selected countries in the region; and

2. Determine the impact of health outcomes (infant mortality and life expectancy) 
on economic growth in the selected SSA countries.

Justification for the study
There are a few panel studies on the relationship between health and growth involving 
several countries, of which some SSA countries are sometimes included (See, for 
instance, Aguayo-Rico et al., 2005). However, these studies hide some important 
stylized facts about the peculiarity of health and economic growth in SSA. There is a 
need, therefore, for a study with exclusive focus on SSA. This study fills this existing 
gap in the literature by answering the question as to whether health is an important 
determinant of economic growth in SSA. By broadening our knowledge in this respect, 
this study will contribute to understanding the role of health and health production in 
meeting the health-related MDGs in SSA, with the ultimate aim of achieving sustained 
economic growth in the region.

Scope of the study
The geographical focus of this study is SSA over the period 1980-2007. The choice 
of this period is informed principally by data availability. By nature, health data are 
usually not available on time series. The analytical technique adopted, which takes 
cognizance of the lag with which health outcomes influence economic growth, further 
constrains the period of coverage. With these constraints in mind, we have stretched the 
data point to the limit to ensure a sufficient number of observations. Again, the choice 
of countries is dictated by data availability and covers 40 SSA countries. 
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2. Health outcomes and economic 
growth in Sub-Saharan Africa: 
Nature, structure and trends

In this section, we present background information on health outcomes and economic 
growth in SSA countries with emphasis on their nature, structure, and trends over 
time. Possible factors that might be driving this trend are also articulated. 

Nature of economic growth in Sub-Saharan Africa
Economic growth across African countries has been relatively strong in recent times 
(Table 1). On average, GDP in SSA averaged about 5% between 2000 and 2007, with 
a peak of over 6% in 2007. Similarly, per capita GDP averaged about 3%, with a peak 
of over 3% during the same period. Despite this strong performance, growth in SSA 
countries fell far short of the annual average of 7.2% for East Asia and 4.3% for South 
Asia. The good news, though, is that overall most countries in SSA recorded positive 
GDP growth rates as opposed to the pervasive negative growth rates in previous decades. 
Economic performance of African countries during this period can be classified into 
strong performers1 (those with 5% average and above), good performers2 (those with 
growth rates between 3% and 4.99%), low performers3 (those with growth between 1% 
and 2.99%) and poor performers4 (less than 1% and negative growth). From this simple 
exercise, it is possible to identify countries that are driving the strong growth in SSA. 
Prominent among these are Angola, Chad, Equatorial Guinea, Ethiopia, Mozambique, 
Sierra Leone and Sudan, all of which recorded an average of over 7% growth rates 
during this period. It is clear from this list that most of the countries are resource-
dependent. The strong economic performance in SSA countries has been attributed 
to several factors. These include benign external economic environment, favourable 
and rising global market prices of resources, favourable policies, stronger institutions, 
improvement in governance, and reduction in civil and armed conflicts. Further 
improvement in these policy variables and other exogenous factors are expected to 
help consolidate the gains made so far.
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HealtH and economic GrowtH in Sub-SaHaran africa 7

However, the downside to the sustainability of this brilliant performance is the 
ongoing financial and economic crisis rocking the global economy, with strong negative 
implications for African countries. The risk here is that the crisis is negatively impacting 
on all the sources of economic growth in African countries, namely, trade, commodity 
prices, FDI inflows, aid inflows, and remittances. If not quickly addressed, this could 
erode all the gains made over the past few years and return SSA countries to another 
decade of slump economic performance, as economic growth is already projected to 
drop over the next few years.  

In the 1990s, economic growth in SSA countries was less impressive. In fact, 
this decade and the previous one (1980-89) are believed to be the period of the worst 
economic growth ever witnessed in Africa. Economic growth was so bad in the 1980s 
that the decade is labelled the lost decade for Africa. Warnings about looming gloomy 
economic performance began in mid-1970s, pointing specifically at structural problems 
associated with the countries. These projections were products of the conviction 
that earlier development strategies based on unfulfilled promises of the European 
Community in the First and Second Yaoundé Conventions had failed, invoking untold 
negative shock on African development efforts. Several home-grown, self-designed 
and self-reliant growth and development initiatives were developed for the purpose 
of correcting, in an urgent manner, the perceived structural imbalance and avert the 
impending economic woes. Some of the prominent initiatives included the Monrovia 
Declaration of Commitments, Lagos Plan of Action, and Final Act of Lagos. To a large 
extent, lean financial resources limited the implementation of these programmes, and 
thus success was limited. 

In the early 1980s, the World Bank conducted an independent assessment of the 
economies of African countries and came up with the conclusion that the problem 
with these economies was structural (World Bank, 1981). Several policy prescriptions 
based on the neo-liberal philosophy were recommended for implementation across all 
SSA countries. This became the basis for the World Bank/IMF intervention popularly 
known as the Structural Adjustment Programme (SAP). There are diametric opinions 
on the impact of this policy on economic performance of African countries. While 
some believe the programme recorded some level of success, others believe that it was 
a complete failure. Despite these divergent views, one thing is clear: the policy did not 
succeed as anticipated, nor did it have the intended impact. This view is borne out of a 
cursory look at macroeconomic data, especially growth during this period. If the earlier 
country classification used is applied, over 60% of African countries fell under the low 
and poor performance categories. Moreover, most SSA countries still demonstrate clear 
features of structural problems. 

The 1960-75 period has been described as “Africa’s golden era” (Adedeji, 2002). The 
reason for this conclusion is not far-fetched. As countries emerged from independence 
with strong determination and optimism, the region performed excellently well in 
almost all macroeconomic variables. There were visionary, dedicated and committed 
leaders building developmental state for the growth of their economies. During this 
period, GDP, exports, agricultural production and manufacturing grew at annual rates 
of 4.5%, 2.8%, 1.6% and 6.0%, respectively (Adedeji, 2002). Again, following earlier 
country classification, about 70% of the countries can be classified as strong and good 
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performers. Agriculture was the dominant driver of the economies, employing a greater 
percentage of the population and generating substantial foreign exchange. However, 
towards the end of the 1970s, the table turned and the region began experiencing 
symptoms of social, economic, political and governance crisis. 

In recent years, there has been some form of shift in the structure and composition 
of GDP in some SSA countries away from agriculture towards services, and towards 
industry in some few countries, notably Mauritius. In 2007, for instance, the African 
Development Bank - AfDB (2008) shows that services accounted for the largest share 
(44.3%) of GDP in SSA, followed by industry (41.7%) and agriculture (14.0%). 
Compared to 2000, the relative shares of agriculture, manufacturing and services 
declined in 2007. This shortfall was compensated for by increasing mineral and oil 
output in the resource-endowed countries. In terms of growth performance, all sectors 
showed improved growth, with services leading and followed by manufacturing and 
agriculture. 

The overall picture of economic growth in African countries reveals volatile and 
unsustainable growth patterns. In many countries, strong growth in a year is usually 
followed by very poor growth performance the following year, and negative growth 
in many cases. For most of the countries, it is very difficult to understand and form a 
pattern for economic performance and growth. This is a cause for worry. It implies that 
policies aimed at influencing economic growth performance are still not having the 
desired impact. It also suggests that African countries are still not able to mitigate and 
leverage the negative effects of exogenous shocks on their economies. 

Juxtaposing economic growth in SSA with those of other developing regions 
of the world, it is clear that performance in SSA has not always ranked below other 
developing regions. Per capita GDP growth was relatively good compared to other 
developing regions from 1960 until about 1974 (Figure 1). The growth pattern was also 
relatively stable compared with other developing regions. Beginning 1975, a steady 
downward pattern set in, which became worse in the early 1980s with growth rates 
staying almost permanently negative throughout. A rebound set in from 1999 with a 
slow but steady rise. Though the global economic meltdown presents a major risk to 
the sustainability of this growth, it is hoped that pragmatic actions being taken globally 
and by African countries will help mitigate this risk and re-launch the economies to a 
sustainable growth path. 
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HealtH and economic GrowtH in Sub-SaHaran africa 9

Figure 1: Per capita GDP growth pattern in SSA and other developing regions, 
1961-2005 (%)

Source: Based on World Development Indicators (2007) CD-ROM

Several issues emerge from this brief exposé on growth and economic performance 
of African countries. One, while Africa’s poor economic performance has been long 
recognized, the region is yet to fully comprehend the nature of factors constraining 
economic growth and the appropriate policy prescriptions to tackle them. Two, economic 
growth in Africa is characterized by high volatility and has been greatly unsustainable. 
This is partly due to policy inconsistencies, policy reversals and exogenous shocks 
emanating from international politics, and commodity prices.

Nature of health outcomes in Sub-Saharan Africa
Sub-Saharan Africa remains the region with the worst health outcomes in the world, 
though, in aggregate, improvements were recorded between 1960 and 2007 (Table 
2). For example, between 1960 and 2005, the region experienced improvements in 
crude death per 1,000 persons from 24 to 17.4, life expectancy from 40.6 years to 46.7 
years, adult mortality rate per 1,000 persons from 547 to 482, child mortality rate per 
1,000 children from 160 to 96, and under-5 mortality rate per 1,000 children from 275 
to 163. However, the pattern of performance differs markedly among the countries 
during this period, making it possible to classify the countries as those that experienced 
improvements in all the health outcomes, those that experienced a decline in all their 
health status, those that experienced improvement in some of the outcomes, and decline 
in others. Some countries that have done relatively well on all the health variables 
include South Africa, Madagascar and Botswana. However, the HIV/AIDS pandemic 
in some of these countries poses serious threats to sustainability of these performances. 

On life expectancy at birth, some countries5 can be classified as good performers, 
consistently recording higher life expectancy relative to the regional average. Among 
these countries, South Africa is exceptional. It is well known that HIV/AIDS is taking a 
toll on lives and significantly reducing life expectancy in the country, in fact the whole 
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Southern Africa region. In 2007, for example, 5.7 million people were estimated to be 
living with HIV/AIDS and 350,000 deaths were recorded during the year, as only 28% 
of the people living with the virus were receiving anti-retroviral treatment (UNAIDS, 
2008). Despite this pandemic, the country is still able to maintain life expectancy that 
is consistently higher than the regional average. This is impressive. However, here lies 
a very big risk for the country that may make it fall far below the regional average. It is 
hoped that the situation will get better as deliberate efforts are being made to improve 
access and use of anti-retroviral drugs. Botswana also presents a very interesting 
picture. While the initial shock of HIV/AIDS might have been the factor behind the 
country falling behind the regional average in 2000, there was a quick recovery such 
that by 2007, it had risen above the regional average. This is a model for other African 
countries such as Lesotho and Swaziland, which are facing a similar challenge. 
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Several African countries6 performed very well on child mortality. This strong 
performance can be attributed to several factors, prominent among which are improved 
public interventions through vaccination, improved maternal education, availability 
and access to healthcare services, and availability of anti-retroviral drugs for HIV/
AIDS sufferers. While the good performances of most countries in child mortality are 
noteworthy and commendable, the adult mortality rate performance is less desirable. 
Most countries fall consistently below the regional average. More is required to be 
done to consolidate the gains being made in the child mortality rate. Ghana is worthy 
of special mention as it prides itself as the only country with overall good performance 
in all the indicators that are consistently higher than the regional average. This is a role 
model worthy of emulation by other countries such as Nigeria, whose performances are 
consistently below the regional average. 

Comparing some health indicators of SSA with other developing regions of the 
world, it is clear that the region has been consistently lagging behind other developing 
regions (Figures 2 and 3). A puzzling and worrying observation is that SSA had a life 
expectancy that was higher than that of East Asia in 1960. By 2005, while East Asia had 
almost doubled the figure, recording 71 years of life expectancy at birth, SSA had only 
succeeded in adding just 6 years over a period of 45 years. This is a less than desirable 
performance that requires immediate policy action.

Figure 2: Total life expectancy in SSA and other developing regions, 1960-2005

Source: Africa Development Indicators 2008/2009, CD-ROM
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Figure 3: Child mortality in SSA and other developing regions, 1960-2005

Source: Africa Development Indicators 2008/2009, CD-ROM
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3. Literature review
In this section, the literature survey on the relationship between health and economic 
growth is presented. This begins by focusing attention, first on determinants of health 
and later on the nature of relationship between health and growth. The latter is further 
disaggregated into a group of literature that sees the relationship running from health to 
growth, with further disaggregation into micro and macro studies. Also examined are 
the literature that established the relationship to run from growth to health, and those 
that believe there is a feedback and complex relationship between them. 

Determinants of health

Substantial improvements in health status that cut across most regions of the 
world in the past 50 years are often evident in declines in mortality rates and 
improvements in life expectancy. These health outcomes are influenced by 

several factors. Some of these are improvements in food and nutrition, increases in 
public health investments, lifestyle and individual medical services. Cognitive and non-
cognitive education attainments are also believed to deeply affect the predisposition to 
illness, and the ability to ward off and manage illness in adulthood (Jack and Lewis, 
2009).

Focusing on causes and determinants of declines in child mortality in England 
and Wales during the eighteenth and nineteenth centuries, McKeown and Brown 
(1955), McKeown and Record (1962), and McKeown, Record and Turner (1962 and 
1975) have found that advances in hygiene and education are perhaps more important 
determinants of mortality compared to advances in medicine. The study established 
that lower exposure to infection, expanded access to piped water and sanitation, and 
better nutrition were the major factors explaining the rising survival rate as opposed to 
immunization. Specifically, mortality from water-borne and food-borne diseases was 
traced to improved hygiene and better nutrition, thus demonstrating their importance 
in the child mortality reduction process. In a similar vein, Fuchs (1974) found that 
education, and lower fertility as opposed to medical advances were the major drivers 
of reduction in infant mortality in New York over a 30-year period spanning 1900 and 
1930. 

Insufficient intake of calories and proteins resulting from very low food 
productivity of peasant farm households can lead to suppressed immune system. 
This, in turn, would make such households more susceptible to infectious diseases 
and the associated consequences. One of such consequence is permanent physical and 
cognitive development disability. To demonstrate the issue of food and nutrition, Fogel 
(2002) showed that until the late eighteenth century, UK agricultural production could 
only feed 80% of the population. However, as agricultural output improved, nutritional 
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status also improved, leading to longer working hours. This was complemented by 
investment in public health, which ultimately improved the utilization of the calories 
consumed (Fogel, 2002). The study concluded that about 40% of the decline in mortality 
rates in UK since 1700 can be accounted for by improvements in nutrition. 

Fogel (1986) found that since 1700 in England, sharp rises in nutritional status 
experienced during periods of abundant food, mostly in the twentieth century, have 
led to major improvements in health, especially mortality, demonstrating that food 
availability was an important determinant of health. Comparing determinants of 
morbidity levels in the United States between the post-Civil War and the latter part 
of the twentieth century, Fogel (2002) found that a significant fall in morbidity during 
the latter period was due to changes in lifestyle, in addition to medical interventions. 
Education was another important factor as demonstrated by Lleras-Muney (2005), who 
found that each year of education increased life expectancy at age 35 by as much as 1.7 
years in the United States. 

Focusing on child mortality, literacy of mothers has been found to be an essential 
determining factor (see, for example, Murthi, Guio and Drèze, 1995 and Drèze and 
Murthi, 2001). More educated mothers will have healthier babies since they will smoke 
less (Meara, 2001; Currie and Moretti, 2003). Caldwell (1979 and 1991) established 
that the mother’s level of education is a robust determinant of infant and child survival 
in Nigeria and Bangladesh, while similar findings were documented by Kovsted, 
Pörtner and Tarp (2002) for Guinea-Bissau. 

It should be noted, however, that literacy of mothers is itself a product of an education 
system that guarantees widespread access to all without gender bias or discrimination or 
preference for a particular class of people. This suggests that a functional, widespread 
and non-discriminatory education system is an important determinant of child mortality. 
In addition to formal education, home education about abstinence from premarital sex 
and safe sexual practices is important for youths, especially vulnerable girls who are 
often confronted by men demanding sexual favours from them. Along this line, the 
WHO (2003) identified a set of risk factors for mortality in poor countries, which 
include unsafe sex, unsafe drinking water, and a variety of other factors such as under-
nutrition and indoor smoke from burning solid fuels.

Simple proper hygiene can also impact on health. For example, washing hands 
properly with soap and often can drastically reduce the incidence of diarrhea and 
cholera, which are significant sources of child mortality annually. Also important is 
safe potable water. Culture is another important factor. In Africa, for example, it is often 
considered abnormal to educate young ones about sex and sexuality matters. Thus, 
many children do not receive sex education. This breeds ignorance and lack of insight 
on what action to take when confronted with life-threatening sex issues. 

Health care and health-related investments are additional determinants of 
health. Over the past three decades, significant investment has been made on various 
immunization campaigns and child survival strategies around the world with special 
focus on developing SSA countries. These have tremendously reduced childhood 
infectious diseases that could result in high infant mortality. Change in lifestyle, 
especially smoking and alcohol consumption, has also significantly improved adult 
mortality. This fact is borne out by Chick et al (1986) and Choquet and Ledoux (1989) 
who posit that alcohol consumption is a major risk factor for most chronic illnesses. 
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Health delivery and its quality in both public and private sectors could have 
significant influence on health in any society. Low quality health delivery in both public 
and private sectors could breed low quality health outcomes (Banerjee, Deaton and 
Duflo, 2004; and Das and Hammer, 2004). Preston (1980) attributed about 50% of the 
gain in life expectancy in developing countries (excluding China) from the 1930s to 
the late 1960s to a gamut of factors that include changes in income, in literacy, and the 
supply of calories. 

In both time-series and cross-section data analysis of determinants of health over 
time, over countries, and across groups within countries, Cutler, Deaton and Lleras-
Muney (2006) tentatively identified the application of scientific advancement and 
technical progress (some of which was induced by income and facilitated by education) 
as the ultimate determinants of health. This finding provided a consistent interpretation 
of the historical, cross-country, and within-country evidence. In addition, the study 
established a strong correlation between income per capita and mortality rates, a 
correlation that also existed within countries, where richer, better-educated people live 
longer.

Using cross-country regression analysis, Pritchett and Summers (1996) argued that 
income is the most important determinant of health. Based on this argument, the authors 
recommended that any policy aimed at improving health must also take cognizance of 
income enhancement. This fact was corroborated by Dollar (2001).

Medical advancements such as development of vaccines, penicillin, and other 
antibiotics have also been established as important determinants of health. Also 
established as important are development of pesticides that help control disease-
carrying insects such as mosquitoes, as well as the work of institutions such as the 
World Health Organization, which has helped publicize the use of these techniques. 
However, analyzing the direct effects of these techniques on health improvements is 
difficult, since successful application depends on several other factors (Commission on 
Macroeconomics and Health, 2001). 

Health intervention has also been recognized as an important determinant of health, 
especially child mortality. For example, Preston (1975) attributed the improvements in 
child mortalities between 1930 and 1960 to the spread of anti-malaria programmes that 
were vigorously pursued during this period. Similar submissions were made by Hanmer 
and White (1999). In a similar analysis, Hanmer, Lesink and White (2003) indicated 
that, among other things, health interventions, especially immunizations were not just 
important determinants of health in terms of life saving, but were also cost effective.

The HIV/AIDS scourge is another major setback on global health, especially in 
SSA countries as established by Imam and Koch (2004). In an earlier analysis, Hanmer 
and Naschold (2001) in a cross-sectional study of developing countries using 1990 data 
had found that the HIV/AIDS prevalence rate significantly aggravated both infant and 
child mortality rates. Similar findings were made for Uganda (Ntozi and Nakanaabi, 
1997).

Urbanization has also been identified as another essential determinant of health. 
Thornton (2002) submitted that this variable was important because it served as a proxy 
for several positive and negative health issues. While the positive effects could be in the 
form of improved livelihood and better access to health-improving infrastructure and 
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health facilities, its negative side could take the form of accidents and pollution through 
carbon emission, gas flaring and effluents. However, the study concluded that whether 
the net effect of urbanization on health will be positive or negative would depend on 
which of these effects is larger. 

This literature review on the determinants of health reveals that determinants of 
health are numerous and involve both direct health-related issues and indirect factors 
that may be social in nature and sometimes environmental. Second, the extent to which 
these factors are significant in determining health vary across country, across time and 
across regions. Third, most of the studies are global in scope, with others focusing on 
all developing countries across the world. Lastly, none of the studies provided exclusive 
focus on SSA countries. 

Relationship between health and economic growth

Health to growth
Earlier thoughts were that the relationship between health and economic growth runs 
from health to growth, and there exists burgeoning literature on this. Alleyne (2009) 
identified four phases of evolution in the literature on the relationship between health 
and economic growth. The first phase involved the period when the relationship was 
perceived in terms of the effect of disease on labour productivity, especially at the 
individual level, thus making policy focus to be concentrated on disease reduction. The 
second phase was the historical retrospective approach, drawing links between health 
status and economic progress over time at the country or regional level. The third phase 
which emerged in the 1990s involved the human capital approach, whereby health was 
being treated as a productive asset contributing to economic growth, just the same way 
as education. In the early 2000s, precisely in 2001, the focus shifted to the relationship 
between macroeconomics and health. This position was influenced by the commission 
chaired by Jeffrey Sachs, which reported to the World Health Organization in 2001 with 
identified channels of causation between health and growth and policy prescriptions for 
improving health and thus economic growth. 

Lewis (1955) was the first study that examined the relationship between illness 
and economic growth at the micro level. The study focused on hookworm as a cause 
of anemia, and thus as a drain on productivity in the United States. A similar study was 
undertaken by Conly (1975) with respect to malaria in Paraguay. The study proved that 
productivity would rise if malaria were eradicated. Ram and Schultz (1979) established 
that improvement in health induced a rise in output growth. Focusing on malaria, the 
study showed that agricultural productivity was higher in those areas of India where 
malaria was low. 

Fogel (1986) and Arora (2001) can be categorized as some of the studies in the 
historical retrospective approach phase. The aim of these studies was to establish how 
much of a country’s or region’s economic growth would depend on the extent to which 
there was proper nutrition and improved health. For example, Arora (2001) looked 
back at the trends in health outcome over almost 100 years with a view to establishing 
whether health had improved and whether such health improvements have induced 
economic growth in these countries. The study concluded in the affirmative. 
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Late 1950s and early 1960s was marked by debate on whether improvement in 
human capital, as contributed by investment in health, was important for economic 
growth. In the midst of this debate, Mushkin (1962) published a seminal work which 
marked the beginning of the views of health as a human capital. This study provoked 
research into this phenomenon, such that by 1990s it had been equivocally established 
that health truly affects wealth (Grossman, 1972a,b; Schultz, 1980; and Fogel, 1994). 
For example, in analyzing human development, UNDP (1990) included health as 
an indicator of human development. The study marked the beginning of the role of 
multilateral institutions in ascribing vital function to health as a human capital. In 
1993, the World Bank’s World Development Report focused on investment in health 
as means of improving development in less-developed countries (World Bank, 1993), 
with similar report recommending prioritization of disease control as an instrument of 
economic growth in Jamison, Sandbu and Wang (2004). Smith (1999) revealed that 
individual households with better health tended to be richer 5 and 10 years down the 
road, and households with excellent health had a remarkable increase in median wealth. 
And then, a bigger discovery was made as Behrman (1996) established that the returns 
to investment in health were even greater than in education.

Analyses on the effects of health on economic growth were given a major recognition 
by the Commission on Macroeconomics on Health (2001). This study identified three 
channels through which health inputs contribute to economic growth at the macro level. 
These are: returns to individual health, through labour market outcomes, a demographic 
dividend, and increased savings; the net value of increased income from household 
investment in human capital; and societal returns to health, through economic activity 
such as the tourism industry or agriculture. Three important findings of this study 
are noteworthy. One, it was found that regardless of a country’s initial income level, 
income growth is faster where infant mortality rates are low. Two, taller adults have 
higher earnings than shorter adults. Three, based on data from Guatemala, children who 
received supplements of up to 32,000 calories in their first three years of life would earn 
more than those who received fewer supplemental calories (Fuentes, Hernandez and 
Pascual, 2001). 

In the literature, the effects of health on economic performance have been 
decomposed to both the micro and macro levels. Evidence of this link at the micro 
level is increasing and appears to be robust (Schultz and Tansel, 1993; Strauss and 
Thomas, 1998; Schultz, 1999a, 1999b, 2002). Good health is a precondition for school 
attendance, since a child has to be healthy first to withstand the rigours of schooling. 
Also, healthier students have lower absenteeism and higher cognitive functioning, and 
thus receive a better education for a given level of schooling, which in turn guarantees 
higher income over a longer period of time. Good health enhances workers’ productivity 
through improvements in their physical and mental capabilities. Such healthy workers 
work harder and longer, and think more clearly. Good health also reduces poverty 
through higher labour participation and reduction in cost of medical services, thus 
freeing income for other welfare-improving consumption. This is the case irrespective 
of whether the worker is skilled or unskilled. In addition, the fact that people generally 
live longer as a result of improved health may encourage them to save for retirement, 
thus raising the levels of saving, investment and physical capital per worker.
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There are three main channels through which health impedes economic well-being, 
growth and development (Commission on Macroeconomics and Health, 2001). First, 
avoidable diseases reduce the number of years of healthy life expectancy. A classical 
example here is the HIV/AIDS pandemic, where truncated lives due to the combination 
of early deaths and chronic disability are costing developing countries billions of 
dollars - a substantial percentage of income in these countries. In Africa, for example, 
as individuals in the prime of their working lives are struck down by the HIV/AIDS 
scourge, average annual economic growth is expected to slow by several percentage 
points. Second, diseases reduce parental investments in their children because of their 
knowledge of high probability of dying. For example, societies experiencing high infant 
and child mortality rates tend to have high fertility rates as a way of compensating for 
the frequent deaths of children based on expectation that some of the existing ones will 
die. In many cases, this leads to a large number of children where some children that 
were expected to die ultimately survive. The poor status of these families reduces the 
parental ability to invest sufficiently in the surviving children in terms of both education 
and healthcare. Lastly is the depressing effects of disease on the returns to business and 
infrastructure investment, beyond the effects on individual worker productivity. In fact, 
all activities within the economy are undermined by the prevalence of disease, with 
the possibility of causing both political and macroeconomic instability if the disease is 
endemic or becomes an epidemic.

Micro 
At the micro level, quantitative analyses on the effects of health on economic growth 
often straddle between the reduction in market income, reduction in longevity, and 
reduction in psychological well-being caused by disease, often labeled “pain and 
suffering,” even when there is no reduction in market income or longevity. The analyses 
of the reduction in market income are often cast in the context of the costs of medical 
treatment, the loss of labour market income resulting from an episode of illness, the 
loss of adult earning power from episodes of disease in childhood, and the loss of future 
earnings from premature mortality. 

For poor households, the consequences of poor health can be very enormous. In 
many cases, poor health forces poor households to spend a greater part of their earnings 
and resources on medical care, so much that available assets are not just depleted but 
debts are also incurred. This may further sink the household deeper into poverty trap 
in which recovery becomes almost impossible. Given the nature of family structure in 
developing countries such as SSA, the negative effects will go beyond the immediate 
family to other relatives. 

Several studies have examined the relationship between nutrition and child brain 
development. Balasz et al (1986) and Pollitt (1997; 2001) have established the link 
between these variables. Deficiency in key nutrients such as iron and Vitamin A are 
connected to deficiency in cognitive ability. Bhargava (1997) conducted a similar study 
for Tanzania schoolchildren and found that health and nutritional status were important 
predictors of cognitive and educational achievements. Based on this finding, the study 
concluded that removal of intestinal parasites such as hookworm was a major factor for 
child development. This submission was corroborated by Miguel and Kremer (2004) in 
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the case of de-worming. In a randomized experimental study, it was found that children 
in the treated schools recorded significantly higher attendance rates compared to those 
in schools without such treatment. 

The World Health Organization (1998) demonstrated that the effects of health 
on economic performance are more pronounced in developing countries. Illustrating 
with the case of Indonesia, anemic men were found to be 20% less productive than 
men who were not. When the anemic men were treated, their observed productivity 
increased significantly and almost reached the levels of the non-anemic. This has 
serious implications for economic growth. Healthy workers are more productive, are 
less absent from work as a result of illnesses, and contribute to higher profits of the 
company that employed them. All of these positive developments ultimately have a 
positive influence on economic growth. 

Informative as these studies appear, their most important limitation is that they 
cannot, by definition, investigate general equilibrium effects of changes in health, or 
health policy (Eastwood, 2009). For example, analyses on the effects of HIV/AIDS on 
economic growth in SSA are often done at micro level for given wage levels. However, 
this relationship is not as simple as that. There are several other variables involved 
in this relationship. Eastwood (2009) identified this as the assumed rise in public 
health expenditure due to AIDS-related expenditure, whether this is domestically or 
internationally financed, as well as assumption about international capital mobility. 
Additional long-term general equilibrium effects on wages resulting from the aggregate 
effects on labour supply, and including human capital of changes in health, cannot be 
captured by micro studies. Macroeconomic studies are, therefore, needed to correct for 
these weaknesses.

Macro
At the macroeconomic level, there is a strong positive correlation between income 
per capita and life expectancy and other measures of health, indicating a prima facie 
case that improvements in health indicators will make a country richer (Acemoglu 
and Johnson 2007; Weil, 2007; and Ashraf, Lester and Weil, 2008). This demonstrates 
that the impact of health on economic growth at the macro level cannot be over-
emphasized. The Commission on Macroeconomics and Health (2001) reiterated the 
fact that health status appears to explain an important part of the difference in economic 
growth rates, even after controlling for standard macroeconomic variables. This fact 
has been established earlier by several studies that a strong relationship between better 
health and higher economic growth exists even when additional economic variables 
are introduced to try to account for the cross-country patterns of growth (see Barro and 
Sala-i-Martin, 1995; Bloom and Sachs, 1998; Bhargava et al., 2001). 

Several cross-country studies have shown a strong link between measures of 
aggregate health, such as life expectancy or child mortality, and growth per capita 
(Preston, 1975; McKeown, 1976; Barro, 1991, 1996; World Bank, 1993; Barro and Lee, 
1994; Barro and Sala-i-Martin, 1995; Sachs and Warner, 1995; Pritchett and Summers, 
1996; Easterly and Levine, 1997; Gallup and Sachs, 2000; Arora, 2001; Bhargava et 
al., 2001;Fogel, 2002; and Aisa and Pueyo, 2004). The channel of causation is certainly 
through improved quantity and quality of individual labour force that ultimately 
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contribute to increased national income.
Studies from both developed and developing SSA countries reveal that the stock of 

health human capital has a quadratic effect on the growth rate of per capita income, and 
that investment in health human capital significantly enhances GDP growth (Gyimah-
Brempong and Wilson, 2004). Similarly, Sachs and Warner (1997) found that growth 
tends to be higher in countries with a medium level of health human capital compared 
with those with very low levels. 

To a large degree, the poor growth rates and generally poor economic performance 
in SSA countries is attributed to poor health in these countries. For example, Bloom 
and Sachs (1998) found that over 50% of the shortfall in Africa’s economic growth 
relative to high-growth economies of East Asia could be explained by health factors 
such as burden of disease, demography, and geography, as opposed to the traditional 
macroeconomic policy variables of political governance. Similarly, Ettling (1981) 
described the elimination of hookworm and its attendant anemic conditions that was 
responsible for low productivity in the Southern America as conquest of “germ of 
laziness”. This very important finding has provoked more research seeking to better 
understand this relationship. More findings in this respect have informed the policy 
shift towards focusing more on improving health for better economic performance. 

Health has also been shown to influence both economic and political instability 
with potential for state failure. The State Failure Task Force Project commissioned by 
the Central Intelligence Agency in 1994, which considered 113 cases of state failure 
between 1957 and 1994 in countries with populations of at least 500,000 persons, made 
a startling discovery on the impact of health on state failure. The study found that infant 
mortality rate was one of the three most significant determinants of state failure in 
these countries. Other determinants were openness and democracy. This demonstrates 
that health is as important as other factors considered as traditional determinants of 
economic growth. 

In Africa alone, the Abuja Declaration of 2005, signed by 53 African heads of state 
acknowledged that malaria has reduced economic growth by 1.3% annually, making 
GDP of African countries to be 37% lower than it would have been in the absence of 
malaria. Finally, increased longevity, in addition to its direct impact on growth through 
earning power, consumption, and leisure, also has indirect impact on economic growth. 
Longer-lived households tend to invest a higher fraction of their income in education 
and financial saving, because they are convinced that their longer time horizon would 
allow them more years to reap the benefits of such investments.

Micro–Macro
In recent times, there has been an emergence of a group of studies that seek to avoid 
the shortcomings of both macroeconomic- and microeconomic-specific studies by 
combining both approaches. Shastry and Weil (2003) and Weil (2007) are the leading 
studies in this category. Using different methodologies to estimate the share of cross-
country variation in income that can be associated with differences in health status, these 
studies combined microeconomic estimates of the impact of health on productivity 
with a macroeconomic accounting model. Aggregate country output was decomposed 
into a (residual) productivity term plus the return to factors, including physical capital, 
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educational human capital, and health human capital. Weil (2007) accounted for the 
impact of health on economic performance by estimating the returns to a number of 
health indicators. The study found that a 10% increase in the adult survival rate would 
lead to an increase in labour input per worker of 6.7% and in GDP per worker of about 
4.4%. 

Extending and modifying this analysis by incorporating equilibrium effects 
associated with fertility and population changes, Acemoglu and Robinson (2006) 
established that the effect of health on per capita income was much smaller than 
established by Weil (2007). Again, this study suffers a major defect, namely, inability 
to account for certain behavioural responses to improved health. As a result, it does 
not take cognizance of factors that could possibly increase incomes in the long term. 
In a bid to correct this obvious weakness, Ashraf, Lester and Weil (2008) incorporated 
these additional channels by which health changes might affect growth. However, the 
findings were not significantly different as only modest impact could be established. 

Economic growth to health
Earlier works tend to see the causality between health and economic growth as running 
from health to economic growth. Today, however, there exists evidence both in the 
developed and developing countries of a possible two-way causality between them; 
economic growth improves health and at the same time improved health also significantly 
enhances economic productivity and growth. Pritchett and Summers (1996) provide the 
first evidence on this relationship when they concluded that “wealthier was healthier”, 
implying that the causality ran from income to health.

The belief that economic growth or wealth improves health is borne out of the 
observation that countries with the highest per capita income and highest life expectancies 
in the world have the highest life expectancies and lowest infant mortality rates, while 
the poorest countries with the poorest people have the poorest health status. Creese 
(1992) established that as income improves, more resources become available for use 
on medicines, medical care, safe streets and roads, safe water, and controlled pollution, 
leading to improvement in life expectancy and child survival rates. Also, higher income 
brings with it an improved physical environment and hygiene. One important conclusion 
of this study is that there is a threshold to which higher income can improve health, 
positing that once the good basic preventive and curative health services are achieved, 
the extra cost of saving or prolonging life through certain interventions increases at 
a disproportionately faster rate compared to health improvements. Moreover, higher 
economic growth beyond a certain level in some cases poses potential health hazards, 
including increased rate of occupational accidents, environmental damage, and rapid 
and unplanned urban growth. 

Filmer and Pritchet (1997) show that inter-country variation in infant and child 
mortalities is primarily explained by GNP per capita. It was believed that the channel 
through which this occurred was higher degree of female participation in the labour 
force, which in turn reduced the demand for children as a result of the higher opportunity 
cost of rearing children (Hojman, 1996).

In an analysis based on 48 African countries, Noumba (2004) found that wealthier 
African nations are not always healthier nations. This is because some of the wealthy 
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nations in this region exhibit weak health outcomes. The author concluded that despite 
this finding, income remain an important determinant of health.

Real-life complex relationship between health and economic 
growth
Figure 4 demonstrates the real life complex relationship between health and economic 
growth. Improvements in child health, for example, which implies reduction in child 
mortality rates, translate to improvements in adult health in subsequent years. From this 
point, several scenarios could emerge, with all having a positive effect on per capita 
economic growth or income. Improved adult health implies a reduction in middle-
age mortality and reduction in premature retirement. This improves the demographic 
transition by reducing dependency ratio in the economy with ultimate improvements in 
per capita income. Another possible scenario is that improved adult health means longer 
period of working life. This means higher savings with improvements in the savings-
investment ratio. The improved labour productivity emanating from this contributes 
positively to per capita income. 

Figure 4: Complex relationship between health and economic growth

Source: WHO (1999), p. 11

This demonstrates the complex relationship between health and economic growth. 
The paths through which health improvements can influence the economy, as identified 
in the literature, include its effects on child health, labour market participation, worker 
productivity, savings, investments in human capital, education outcomes, fertility, 
dependency ratio, and population age structure (Easterlin, 1999; Hamoudi and Sachs 
1999; Bloom and Canning, 2000; and WHO, 1999). 

This extensive and focused literature review has helped us understand the nature 
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of health and its determinants. It has also shed light on the direct, indirect and complex 
relationships between health and economic growth. Several gaps exist in the literature  
that necessitate this study. First, there are very limited regional-specific studies that have 
investigated the relationship between health and economic growth in SSA. Second, 
the existing few studies concentrated on examining the effects of health on economic 
growth without considering the possible existence of a feedback relationship between 
them. Third, there is no study on SSA that has attempted to investigate the health-
growth nexus through the use of the Arellano-Bond GMM technique with a view to 
controlling for the possible endogeneity in the health-growth relationship. This study is 
an attempt to bridge these obvious gaps in the literature. 
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4. Theoretical framework 

This theoretical framework is introduced as the motivation for testing the 
relationships stated in the empirical model which follows. The standard 
neoclassical growth theory pioneered by Solow (1956) assumes an economy-

wide production function of the form:

( ) ( ) ( ) ( )
0, 0, 1

Y t A t L t K tα β

α β α β
=

> > + =
   

 (1)

where Y  is aggregate output, A  is the efficiency parameter, K  is total physical 
capital stock, and L  represents the labour force. The production function is assumed to 
be the Cobb-Douglas type and is, therefore, characterized by constant returns to scale. 

However, one of the basic weaknesses of this model is its treatment of the variable 
it assumes to be the driver of differences in economic growth across countries. While 
it recognizes effectiveness of labour as the driver of economic growth, the model treats 
this variable as a ‘black-box’, a mystery. Moreover, its exact meaning and nature is 
neither specified nor is its dynamics explicitly modelled. In addition, it has been shown 
that other exogenous factors such as health, education and human capital, also influence 
growth (Romer, 1990; Barro, 1991; Mankiw, Romer and Weil, 1992; Gemmell, 1996; 
and Grammy and Assane, 1996). Thus, Mankiw, Romer and Weil (1992) modified the 
production function by augmenting it with human capital thus:

1( ) ( ) ( ) [ ( ) ( )]
0, 0, 1
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− −=
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 (2)

where H  is the human capital stock, defined as health outcomes for the purpose of 
this study, A  is knowledge, and other variables remain as earlier defined. The model 
assumes constant returns to K , H  and L . 

The dynamics of labour, capital, knowledge and health are assumed to follow the 
following paths:

.
( ) ( )kK t s Y t=    

 (3)
.
( ) ( )L t nL t=    

 (4)
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.
( ) ( )A t gA t=    

 (5)
.

( ) ( )HH t s Y t=    
 (6)

where ks  and Hs are the fraction of capital devoted to physical capital accumulation 
and health expenditures, respectively, n is the population growth rate while g represents 
the growth rate of knowledge. The dot (.) on the variables implies growth. Expressing 
Equation 2 per unit of effective labour yields:

( ) ( ) ( )y t k t h tα β=    
 (7)

Given the focus of this study, we assume the process of physical capital accumulation 
is exogenous. Therefore, we concentrate on the dynamics of health outcomes. To obtain 
this, Equation 6 is differentiated by applying both the quotient and product rules, thus:

. . .
.

2 2
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.
( ) ( ) ( ) ( ) 0Hh t s y t nh t gh t= − − =

.
( ) ( ) ( )Hh t s k t h tα β=    (10)

Taking natural logarithm of equations 7 and 10, respectively, yields:
. . .

ln ( ) ln ( ) ln ( )y t k t h tα β= +    
 (11)

.
( ) ( ) ( )Hh t s k t h tα β=  (12)

Equations 11 and 12 show the dynamics of health outcomes and economic growth, 
respectively. 
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5. Empirical methodology

In this section, we present empirical models for both the health production function 
and the growth model that will help us obtain econometric estimates of the 
parameters of the models. 

Model specification and estimation techniques
Since cross-country growth and health production regressions are proposed for this 

study, the model specification relies on the theoretical relationships underlying this 
technique and borrows from Grossman (1972a). We adopt the growth model stipulating 
the growth rate of income and the gap between the current level of income in a country 
and the steady state level. The latter is usually referred to as the speed of convergence. 

It is assumed that there is a log-linear relationship between the steady state income 
per capita in a country and several real and potential exogenous factors. These include 
physical investment, labour force, political institutions, geographic characteristics, 
initial conditions, etc. Since our interest in this study is the effect of health, a simple 
specification is considered where health indicators enter the growth model explicitly, 
while a number of other covariates are controlled for. This is expressed as:

, 0 1 , , ,ln( )i t i t j i t t i i t
j

y H X Dα α α δ ε= + +∑ + + +
  

(13)

Health (H) is our variable of interest, X is the vector of additional control variables 
such as initial conditions, institution variables, and education variables, D  are time 
dummies, δ  is the time-invariant country fixed effect, while ε  is the true equation 
error term. The components of the true error term include measurement error on income 
and on health. 

Borrowing from Mankiw, Romer and Weil (1992), which linearizes the Solow 
model around the steady state, the growth model is expressed as:

.

, , 1(ln( ) ln( ))i t i t
y y y
y

λ −= −    
 (14)

Equation 14 is the convergence speed and the parameter λ  is a function of the 
shares of physical and human capital in the production function. Substituting 13 into 
14, we obtain:
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.

0 1 , , , , 1( ln( ))i t i i t t i i t i t
i

y H X D y
y

λ α α α δ ε −= + +∑ + + + −  (15)

It is noteworthy that the time-invariant country factors ( iδ ) can be a source of bias 
in the estimation. To eliminate this bias, Equation 15 is differenced once to obtain:

, 0 1 , , , , 1ln ( ln( ))i t i t i i t t i t i t
i

y H X D yλ α α α ε −∆ = + ∆ +∑ ∆ + ∆ + ∆ − ∆    

          (16)

While equation (16) is our growth model, the equation still contains some bias 

due to the correlation between , 1ln i ty −∆  and ,i tH∆  on the one hand, and ,i tε∆  on 
the other. To correct for this bias, Anderson and Hsiao (1981) were the first to come 

up with the idea to instrument ( , 1 , 2i t i ty y− −− ), for instance with , 2i ty − or ( , 2 , 3i t i ty y− −−
). Arellano and Bond (1991) subsequently recognized that using this latter instrument 
implies, essentially, imposing moment conditions, in which the list of instruments 
can be expanded with additional moment conditions depending on the number of 
time observations, t. Therefore, the Arellano and Bond (1991) Generalized Method of 
Moments (GMM) technique will be used, taking into consideration the number of time 
observations. 

The Arellano-Bond Generalized Method of Moments (GMM) is an instrumental 
variables estimator that takes into account all the available restrictions on moments, 
namely, restrictions on the covariances between regressors and the error term. Arellano 
and Bond (1991) argues that a more efficient estimator results from the use of additional 
instruments whose validity is based on orthogonality between lagged values of the 
dependent variable and the error terms. They proposed moment conditions that are of 
these form:

, ,{ ( )} 0i t s i tE y ε− ∆ = , for 1; 2,3,...,s t T≥ =

, ,{ ( )} 0i t s i tE x ε− ∆ = , for 1; 2,3,...,s t T≥ =    
 (17)

The method assumes that the error terms,ε , are not serially correlated and the 
explanatory variables, x, are weakly exogenous; that is, they are assumed to be 
uncorrelated with future values of the error term. Under these moment conditions, 
Arellano and Bond (1991) proposed a two-step GMM estimator. In the first step, the 
error terms are assumed to be independent and homoscedastic across countries over 
time. In the second step, the residuals obtained in the first step are used to construct 
a consistent estimate of the variance-covariance matrix, thus relaxing the assumption 
of independence and homoscedasticity. Thus, the two-step estimator is asymptotically 
more efficient relative to the first-step estimator. For the model estimation, they 
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proposed the following instruments: the levels of dependent variables lagged two or 
more periods; levels of the endogenous variables lagged two or more periods; and 
the first differences of the strictly exogenous covariates, which are used as their own 
instruments. 

In this framework, the explanatory variables assumed endogenous or predetermined 
can be instrumented, and the validity of such instruments can be tested. To correct 
for the endogeneity problem, the Arellano-Bond GMM procedure uses lagged values 
of the corresponding endogenous variables as internal instruments. More specifically, 
endogenous variables are instrumented by lags from at least two periods and deeper, 
and a predetermined variable is instrumented by lags from at least one period and 
deeper. This demands some assumptions on the endogeneity or exogeneity of the 
explanatory variables included in the growth model. The explanatory variables can be 
strictly exogenous to growth or predetermined or endogenous. 

The consistency of the Arellano-Bond estimator depends on the validity of the 
assumption that the error terms do not exhibit serial correlation and on the validity of 
the instruments used. To address these issues, two specification tests recommended 
by Arellano and Bond (1991) and Blundell and Bond (1998) will be explored. First 
is the Sargan test of over-identifying restrictions, which tests the overall validity of 
the instruments. Second is testing the hypothesis that the error term is not serially 
correlated. We will test whether the first differenced error term is second-order serially 
correlated. 

In sum, two models are proposed for estimation, namely the health production 
function and the growth model. From Equation16, the proposed health production 
function for estimation can be expressed thus:

, , , , , , , , ,ln ln lni t i i t i i t i t i t i t i t i t i tLnh y FA HF ED LS UR EMα β χ δ φ ϕ γ ε∆ = Θ+ ∆ + ∆ + + + + + +
          (18)

where h is as earlier defined, FA is food availability, HF signifies availability 
of health facilities, ED indicates education variable, LS symbolizes lifestyle of 
individuals, UR represents urbanization, and EM denotes carbon dioxide emission rate. 
The selection of these variables is based on evidence on the theoretical and empirical 
determinants of health in the literature. GDP per capita growth is symbolized by y 
and is singled out for further explanation. As revealed in the literature review, several 
authors have pointed to the glaring endogeneity between health and economic growth, 
and have shown that growth also promotes health. Thus, this variable is added to the 
model estimation to control for the obvious endogeneity (Creese, 1992; Pritchett and 
Summers, 1996; Filmer and Pritchet, 1997). 

The reinforcing relationship between health and growth is a revelation of the 
inherently dynamic nature of economic development process. In this case, improvements 
in health promote economic growth and, in turn, economic growth improves health. 
As economies grow and become more affluent, such economies make improvements 
in their ability to transform the life of their indigent citizens through better health 
services that would have been hitherto unaffordable. This has been proved in the case 
of East Asia, Ireland and several other countries that are wealthy today (Steckel and 
Floud, 1997). Another channel through which this mutually reinforcing relationship 

RP 284.indd   30 14/10/2014   11:34:43



HealtH and economic GrowtH in Sub-SaHaran africa 31

could be established is through decline in fertility, given its negative relationship with 
income. Rising income means a reduction in fertility, providing ample time for mothers 
to breastfeed their babies. With mothers’ improved health comes less stress on their 
reproductive systems. Moreover, this gives them more opportunities to work, increase 
their incomes and better provide for individual physical and health needs of their 
children. Finally, reduction in fertility implies that more resources that would have been 
expended on providing for caring for such additional people would otherwise be made 
available for additional health- and growth-improving resources such as infrastructure, 
education, and physical capital. 

Similarly, from Equation 16, the proposed growth model for estimation can be 
expressed thus:

, 0 , , , 20 , , , , 1 ,ln ln ln ln ln ln ln lni t i i t i i t i i t i i t i t i i t i i t i i t ty K L h IN GV CV y Dη µ λ κ π ϖ θ σ ρ ξ− −∆ = + ∆ + ∆ + ∆ + ∆ + ∆ + ∆ + ∆ + +  
          (19)

where y, h and D are as earlier defined, K denotes physical capital stock, L stands for 
labour supply, i.e. economically active population, IN represents institution variables, 
GV denotes governance variables, CV signifies a set of possible additional control 

variables, and 1ty −  is per capita income lagged by one period. It is noteworthy that the 
lag notation for health in this growth model follows the fact that it takes a period of 
about 20 years for our measures of health, namely, infant mortality and life expectancy 
at birth, to influence growth. Appropriate lags of growth and health variables as dictated 
by Arellano and Bond (1991) will be used as instruments. 

In summary, the two equations that will form the empirical models to be estimated 
in this study with a view to establishing the nature of relationship between health and 
economic growth are restated below:

, , , , , , , , ,ln ln lni t i i t i i t i t i t i t i t i t i tLnh y FA HF ED LS UR EMα β χ δ φ ϕ γ ε∆ = Θ+ ∆ + ∆ + + + + + +
  (20)

, 0 , , , 20 , , , , 1 ,ln ln ln ln ln ln ln lni t i i t i i t i i t i i t i t i i t i i t i i t ty K L h IN GV CV y Dη µ λ κ π ϖ θ σ ρ ξ− −∆ = + ∆ + ∆ + ∆ + ∆ + ∆ + ∆ + ∆ + +  
  
 (21)

Data and sources
Estimation of determinants of health as expressed in Equation 18 requires data 

on health outcomes as well as socio-economic and environmental variables affecting 
health. Given the constraints on availability of health data on annual basis, we construct 
a panel of data observed every five years over 1980 to 2005. For the purpose of this study, 
both child mortality and life expectancy are estimated as proxy for health outcomes. 
Life expectancy is an appropriate measure of health because it is generally associated 
with better health status and lower morbidity (Murray and Chen, 1992; Murray and 
Lopez, 1997). It is an acknowledged fact that both child mortality and life expectancy 
influence growth with a lag; the former because it takes a period of time for an infant to 
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grow old enough to join the working population and begin contributing to the national 
income, and the latter because it is largely reflective of infant and child mortality in 
SSA. 

The socio-economic and environmental variables used are alcohol consumption, 
urbanization, carbon emission, food availability and education. It is worth emphasizing 
that the assumption here is that the effect of these health inputs on output depends 
only on the average level in the economy and not on its distribution. Food availability 
is considered because in developing countries such as SSA, the problem of nutrition 
is more of scarcity than over-consumption. Total adult literacy rate is used as a proxy 
for education. This is measured as the percentage of persons above age 15 years that 
can read and write. It has been argued that education is a major factor that determines 
important health-enhancing decisions such as a healthy diet, efficient use of medical 
care and avoidance of unhealthy habits (Grossman, 1972b; Rosen and Taubman, 1982; 
and Berger and Leigh, 1989). Therefore, the more literate the population, the healthier 
the people are expected to be, suggesting expected negative coefficient of this variable 
in the estimation. Another social factor examined here is lifestyle, represented by 
alcohol consumed per adult of 15 years and older per annum, measured in litres. This 
is a very appropriate measure as Chick et al (1986) and Choquet and Ledoux (1989) 
have indicated; alcohol consumption is a major risk factor for a good number of chronic 
diseases as well as accidents and violent deaths. 

Two environmental factors are considered as determinants of health. First is 
urbanization rate, measured as the percentage of the population in area defined as urban 
in a country. Urbanization has the potential for exerting either positive or negative 
influence on health production. On a positive note, urbanization makes possible better 
access to health information and quality health care and facilities. On the negative side 
is pollution and congestion with its associated undesired impact on health (Thornton, 
2002). This is especially true in SSA. Therefore, the sign of this coefficient cannot 
be determined a priori. Second is carbon dioxide emission per capita, which causes 
pollution that ultimately has a negative impact on health production. This variable is 
expected to have a negative sign. 

The growth equation follows the standard growth model, with emphasis on the 
effects of health outcomes on economic growth, using the standard covariates identified 
in the growth literature. These covariates can be broadly grouped into economic, social 
and institutional variables. For the purpose of this paper, we follow Bloom, Canning 
and Sevilla (2004) in specifying these models. Economic growth is measured as real 
per capita GDP growth. Each country’s labour supply is measured as the economically 
active population. Fixed capital formation is used as a proxy for physical capital. 
Institutional and governance institutions are also considered. For the purpose of this 
study, data such as quality of government bureaucracy, corruption in government, 
efficacy of rule of law, risks of expropriation of private investment, risk of repudiation 
of contracts by the government, etc are examined. 

Data on variables of interest are collected from appropriate sources. Data on 
child mortality, life expectancy and alcohol consumption are sourced from the World 
Health Organization Database. Real per capita GDP, urbanization, carbon emission, 
infrastructure availability, labour force participation and openness of the economies 
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are collected from the World Bank’s Africa Development Indicators 2008/09 CD-
ROM. Literacy rate data is extracted from the African Development Bank’s Selected 
Statistics on African Countries 2006 and 2008, while food availability data is extracted 
from the Food and Agriculture Organization (FAO) database. It should be noted that 
food availability refers to the total amount of all commodities available as human food 
during the reference period, and is measured in grams per capita. Data on quality of 
governance and institutions are obtained from Polity IV Project database. The analysis 
covers 40 countries for 1980-2005. 
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6. Empirical results
Descriptive statistics

We begin the discussion of our empirical findings by first examining the basic 
statistical characteristics of the data, concentrating only on the variables of 
utmost interest, namely, growth and health indicators (Table 3). The mean 

per capita GDP growth in the SSA countries over the period was less than 1%. Given a 
standard deviation of more than 7, growth in these countries can be said to be volatile 
over the entire period. Liberia recorded the lowest per capita GDP growth of -50% in 
1990 at the height of the first civil war. The same country recorded the highest GDP per 
capita growth of 90% in 1997 as the economy experienced a rebound at the end of the 
first civil war. This experience is seconded by Rwanda, which had GDP growth of -47% 
in 1994 at the height of the genocide and 38% in 1995 at the end of the genocide. These 
experiences demonstrate that conflict is a major cause of poor economic performance 
and growth instability in SSA countries. 

Table 3: Summary of descriptive statistics of selected variables
Variable Mean Standard 

Deviation
Minimum Maximum

GDP 
Growth per 
Capita

0.86 7.50 -50.49 90.07

Infant 
Mortality

100.00 33.90 14.00 189.00

Life 
Expectancy 51.00 7.1.00 24.00 73.00

Source: Author’s calculations

The mean child mortality rate per 1,000 live births was 100 for the selected 
countries. Mauritius recorded the best result in 2007, with only 14 deaths per 1,000 
live births, while Niger had the worst record of 189 in 1980. The performance of SSA 
countries on life expectancy is also relatively poor. Generally, the Southern African 
countries are leaders on this health indicator, though the toll of the HIV/AIDS in the 
region has drastically reversed the earlier strong performance. Mauritius recorded the 
best performance in total life expectancy amounting to 73 years in 2007. This country is 
a very strong performer on this health indicator, having attained more than 60 years of 
total life expectancy as far back as 1980 and consistently sustaining this lead. Rwanda 
recorded the worst performance of 24 years in 1992, a period of crisis that ultimately 
culminated in the 1994 genocide. However, the country has gradually overcome this 
setback, reaching a total life expectancy of 46 years in 2007. 
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Determinants of health
The estimated results of the determinants of health – child mortality and life expectancy 
– for the 40 SSA countries are based on the Arellano-Bond first differenced GMM 
estimates of equation 18 as reported in Table 4.7 Similarly, the empirical results for the 
relationship between health indicators and economic growth as indicated in equation 
19 are reported in Table 5. For all the estimated models, Sargan test is conducted and 
the results are reported with a view to assessing the validity of the over-identifying 
restrictions. While the growth models passed this test as we cannot reject the null 
hypothesis that the over-identifying restrictions are valid in these cases, the models 
on the determinants of health could not be successfully scaled through the test, thus 
necessitating further analysis. We also take cognizance of the fact that the reliability of 
the GMM estimation is based on the condition that there is no second-order correlation, 
even though first-order auto-correlation is expected. Thus, we computed and report the 
Arellano-Bond test that average autocovariance in residuals of order 1 and 2 is zero. 
The results for the models on the determinants of health confirm the absence of second-
order autocorrelation. Consequently, the estimated coefficients reflect the true (efficient 
and unbiased) relationship between health (our variables of interest) and the traditional 
predetermined and endogenous determinants of growth, on the one hand, and per capita 
GDP growth, on the other. For the determinants of health models, more data cleaning 
and model specification are undertaken for better results that are efficient and unbiased. 

The estimated results for the determinants of child mortality show that five 
explanatory variables are statistically significant in explaining health. These are health 
infrastructure, education, lifestyle, urbanization and carbon emission, with all the 
variables turning up with the right signs, except carbon emission. The findings that 
alcohol consumption per capita and urbanization are important determinants of child 
mortality in SSA agree with Grossman (1972b), Amouzou and Hill (2004) and Fayissa 
and Gutema (2008). The finding that income is not an important determinant of health 
in SSA also agrees with Noumba (2004) that found that wealthier African nations are 
not always healthier nations. However, the fact that income has the expected signs in 
both models shows that its statistical insignificance does not mean that income is not an 
important determinant of health in SSA.

Table 4: Panel data estimation results of the determinants of health in SSA 
countries for 1980-2005 using the Arellano-Bond GMM estimator

Explanatory Variables Dependent 
Variable: Child 
Mortality

Dependent 
Variable: Total 
Life Expectancy at 
Birth

, 1i tH −

 0.0164
(0.0131)

0.2583***
(0.1012)

i,tY
-0.0175
(0.0082)

0.0011
(0.0031)

i,tFA
0.0076
(0.0077)

-0.0237)***
(0.0028

Continued next page
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,i tHF
-0.0734***
(0.0176)

 0.0253***
(0.0101)

i,tED
0.0240*
(0.0131)

 0.0002
(0.0049)

i,tLS
 0.0723**
(0.0269)

-0.1172***
(0.0355)

i,tUR
-0.2382***
(0.0544)

0.1276***
(0.0181)

i,tEM
-0.2640***
(0.1145)

0.0117***
(0.0023)

Sargan test, p-level 0.2478 0.2838

AR(1) test, p-level 0.0000 0.0000

AR(2) test, p-level 0.7278 0.7287

Note: Standard errors are in parentheses. ***, ** and * represent respectively statistical significance at the 
1%, 5% and 10% levels.

Alcohol consumption, either by men or pregnant women, could have a significant 
deleterious effect on child mortality through several risk-inducing channels. One, 
high dosage of alcohol consumption by pregnant women could result in foetal alcohol 
spectrum disorders and foetal alcohol syndrome, leading to serious health and life-
threatening risks at birth (Burd and Wilson, 2004). Two, children conceived by such 
women are prone to have acute respiratory tract infection (Bang and Bang, 1991). 
Three, there is a high tendency that a heavy alcohol-consuming father would abuse his 
pregnant wife and any unborn foetus, thus threatening their health. 

Granted the many social and economic problems plaguing many households in SSA 
countries, many male and female have resorted to alcohol consumption as an escape 
route out of daily life problems and worries. Some young adults who are frustrated 
with life, either as a result of unemployment and/or family strain, find solace in heavy 
alcohol consumption. This kind of problem is also very rampant in rural areas where 
men assume superiority over women and abuse them constantly when they are drunk. 
Even in the cities, most drinking spots are crowded most evenings, especially weekends, 
explaining why breweries are among the best performing industries on the continent. 
Similar anecdotal evidence could be observed for tobacco companies with the current 
trend of relocating to SSA countries given the unfavourable operating conditions in 
developed countries. 

Our findings contrast with most studies that have established a negative relationship 
between urbanization and child mortality, especially in Latin America and Asia. But 
our findings agree with Gracey (2000) that established that although the effects of 
urbanization on child health through urbanization has several beneficial effects for the 
general urban population, for children living in the city is the antithesis of growing up 
in a traditional family and community setting. The study thus identified accidents as the 

Table 4 continued
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main channel through which urbanization affects child health, in addition to pressure 
on health infrastructure due to overcrowding; westernized diets; shortage supply of 
adequate, safe drinking water; removal of sewage, solid and liquid wastes from the 
environment; and deployment of adequately trained health inspection personnel. 

The negative relationship between urbanization and child mortality is understandable 
in the context of SSA countries. In most SSA countries, many rural areas are associated 
with deprivation in several life-enhancing amenities: infrastructure, health facilities, 
health personnel, and outreach. In Ghana, for example, there is a very wide margin 
between health indicators, health infrastructure, coverage and access to health facilities 
in the more urban South compared to the more rural North. Incidence of diarrhoea, 
child mortality, and malnourishment are higher in the rural areas compared to the 
urban areas. The reasons for this disparity are limited access to safe water, nutrition, 
sanitation, and transportation constraint (Arhin-Tinkorang, 2002 and Heyen-Perschon, 
2005). Yet, a greater percentage of African population continues to live in rural areas 
while an appreciable percentage in the cities live in slums and other areas where there 
is huge pressure on health-enhancing facilities. 

Another angle to it is the fact that constraints to health care facilities and personnel 
that remain major sources of deprivation in rural areas are less binding in most urban 
areas. In most urban areas in SSA countries, health infrastructure is relatively available 
and reachable, given the absence of transportation constraint. Therefore, medical help 
is readily available compared to the rural areas and at a lower cost to the consumer. For 
example, while immunization is almost 100% in most urban areas in Africa, coverage 
in several rural areas is less than 30%. In addition, living in urban areas provides a child 
with more comfort of life. The idea here is not to discount the potential negative effect 
of urbanization on child health as described earlier, but to demonstrate that there are 
several potential benefits that explain the favourable relationship found in our empirical 
model. 

This leads to the observed positive and significant effects of health infrastructure on 
health production. It is noteworthy that the recent giant strides of some African countries 
in this respect are noteworthy, especially in making available health infrastructure 
for dealing with emerging health hazards. For example, countries in Southern and 
Eastern Africa have invested heavily on awareness campaigns, counselling centres, 
anti-retroviral drugs and health personnel. These have dramatically curtailed the initial 
widespread of life-threatening diseases, especially HIV/AIDS. In addition, some 
countries have invested in improving their health systems through health reforms 
and new policies. For example, Ghana and Rwanda have established functional and 
widespread health insurance schemes that have influenced health access, coverage and 
utilization both in rural and urban areas. Several other countries are replicating these 
examples, adapting them to suit local peculiarities. 

The negative but statistically significant sign of the carbon emission appears 
perverse but demonstrates the complex relationship between the variable and health 
indicators. However, this can be explained within the context of the nature of SSA 
countries. The emergence of the middle class in most African countries, which began 
in the 1980s, has gained momentum in recent times. Africans in this group have a 
penchant for imported used automobiles from Europe and USA for convenience, given 
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the poor public transport systems prevailing in most of these countries, coupled with 
very expensive new vehicles. While these automobiles emit carbon to the atmosphere, 
members of this class are well off materially and can better take care of both their own 
health and those of their children. In addition, the benefits in terms of comfort derived 
from the use of these automobiles perhaps outweigh the cost, such that this improves 
life expectancy on aggregate. Second, given the long distance involved in travel in most 
SSA communities, there is significant use of aged automobiles that emit a high level 
of carbon and have the potential for affecting significantly the health of people living 
in the communities. Moreover, the poor electricity supply that has pushed millions 
of Africans to generators is also having untold effects on people’s health through the 
fumes. There have been several death cases of entire families caused by inhalation of 
deadly fumes, in addition to several other life-threatening respiratory diseases. 

In addition to the variables discussed above, food availability is found to have a 
statistically significant negative sign in the total life expectancy model. This may not 
be unconnected with the mode of agriculture and food production in SSA countries. 
Agricultural and food production in the region are far from being mechanized. Up till 
now, a big proportion of farmers still use the traditional and crude means of production. 
This system of food production is really energy-sapping and highly subsistent. Thus, 
in many instances, these farmers do not have sufficient food to feed their households, 
let alone basic health care. Yet, the mode of production is such that these farmers are 
constantly exposed to accidents and diseases that tend to reduce their life span. 

There are also other interesting features of the results. One, effects of food 
availability on health, in terms of statistical significance, is different between child 
mortality and the life expectancy models. The possible reason is that the measures 
of food used in our database are those consumed by adults and not children. In most 
cases, children foods are usually processed and imported from foreign countries. Two, 
education also has different significant effects across the two models. This makes sense 
as children are more prone to death due to the dangerous actions or inactions of their 
parents, which are influenced by either good education or ignorance. Therefore, literacy 
will be more beneficial to children survival rate compared to the length of life of adults. 

Relationship between health and economic growth
It is interesting to note that our health variables have the right sign in both growth 
models. However, none of these exerts a significant positive effect on growth. This 
finding runs counter to Bloom, Canning and Sevilla (2004) that find a positive, sizable, 
and statistically significant effect, and Acemoglu and Johnson (2007) that concluded 
that, when the problems of health’s endogeneity and omitted variables are corrected, 
health improvements in the post-World War II would actually have a negative effect on 
income per capita. Possible sources of divergence are the method of analysis, period of 
coverage, countries of focus and most importantly the innovative approach of lagging 
the health variables by 20 years, given the delayed effect of life expectancy and child 
mortality on economic performance. 
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Table 5: Panel data estimation results of the relationship between health and 
economic growth in SSA countries for 1980-2005

Explanatory 
Variables Dependent Variable: i,tY

Dependent 

Variable: i,tY
Child Mortality Life Expectancy

i,t-1Y
-0.2878**
(0.1244)

-0.1187***
(0.0312)

i,tK
 0.0252
(0.1954)

0.2385
(0.1938)

i,tL
0.4893***
(0.2270)

0.3790***
(0.1086)

i,t-20H
-0.0765
(0.1345)

0.2168
(0.3033)

i,tIN
 -0.1083***
(0.0243)

 0.2337*
(0.1201)

i,tGV
-0.4812***
(0.1734)

-0.0290**
(0.0120)

i,tIF
0.0041
(0.1039)

0.0876
(0.0781)

i,tOP
0.0382
(0.1021)

0.1347*
(0.0701)

i,tHK
 0.0107
(0.0969)

0.0023
(0.0049)

i,tUR
 0.3359
(0.3723)

 0.1731
(0.2784)

Sargan test, 
p-level

0.8629 0.7509

AR(1) test, p-level 0.0023 0.078

AR(2) test, p-level 0.1327 0.2673

Note: Standard errors are in parentheses. ***, ** and * represent, respectively, statistical significance at the 
1%, 5% and 10% levels.

Our finding is far-reaching as it demonstrates that health indicators are so poor in 
SSA countries that they are unable to significantly influence growth. The reason for this 
has been amply demonstrated in the background section, where it is evident that health 
indicators in Africa are the worst in all developing regions of the world. 

Another possible explanation for the observed insignificant relationship could be 
emanating from the complex relationship between child mortality and life expectancy, 
on the one hand, and per capita economic growth, on the other. For example, the little 
increase in life expectancy recorded by most SSA countries has further increased 
population growth and consequently total population. This rise in population appears to 
have reduced the available resources per capita, thus weakening the potential economic 
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benefits of improved health. Further, most economies in Africa are still unable to match 
health production with health demands, thus leaving a huge health gap that needs to 
be filled. While donors have made significant contributions to improving health in 
Africa, their focus has been more on interventions during health crisis or epidemic 
– as demonstrated by the HIV/AIDS interventions – other than sustained assistance 
in systematic improvement in health. Finally, the results could be an amplification of 
the peculiarity of African countries and the extent to which they differ from developed 
economies that tend to establish different findings.
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7. Conclusion and recommendations

This study modelled the relationship between health and economic growth in 
SSA countries at five yearly intervals using panel data for 40 SSA countries. 
The study estimates reduced form equations for both health and growth with a 

view to establishing the relationship between them. Child mortality and life expectancy 
are the chosen proxies for health, while per capita GDP growth represents economic 
growth. Given the inherent problem of endogeneity observed from the literature, the 
study adopts the Arellano-Bond Dynamic GMM estimation technique. For the health 
model, it is established that alcohol consumption, urbanization and carbon emission 
are the statistically significant determinants of both child mortality and life expectancy 
in SSA. On the other hand, none of our health indicators are statistically significant 
determinants of economic growth in the region, even though most of them have the 
right sign. These findings should provoke policy actions that will help improve health 
indicators and better stimulate health-led economic growth in SSA.

Policy lessons and recommendations
There is a need for more specific policy focus on improving the lifestyle of Africans for 
meaningful progress towards improved health on the continent. Given our measure of 
lifestyle – alcohol consumption – there is real need to direct efforts toward controlling 
alcohol consumption. First, SSA countries are encouraged to establish a National 
Committee for Alcohol Consumption Control (NCACC). In addition, they should 
also form a continental umbrella body for the national institutions, namely, African 
Committee for Alcohol Consumption Control (ACACC). The activities of the NCACC 
should be coordinated by the ACACC. The responsibilities of these institutions should 
be to develop, design, coordinate and implement both national and regional policy on 
alcohol consumption. This should be done in close collaboration with local government 
and non-governmental organizations and institutions, and specialized international 
organizations such as the World Health Organization (WHO). Implementation should 
encompass a mechanism for surveillance and legal enforcement of the policy. To provide 
a useful input for this process, SSA countries should establish a regional Research 
Centre on Alcohol Consumption (RCAC) charged with the duties of conducting policy-
relevant research into understanding the determinants of alcohol consumption in SSA 
and its effects on the health of Africans, develop a database for monitoring consumption, 
disseminate findings through publications and campaigns, and provide relevant policy 
advice to the NCACC, ACACC and other specialized organizations working in this 
area, both within and outside Africa. 
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Direct alcohol control through availability is also important. In an environment 
where alcohol is freely available for all, there are bound to be over-consumption and 
abuse, especially by youths. There is a need for proper regulation on availability, sale 
and marketing. This should be directly mentioned in all advertisements involving 
alcohol. Some SSA countries are already taking steps in this direction, prohibiting sale 
of alcohol in certain public areas and stipulating minimum legal alcohol purchasing and 
drinking age. Countries that are already implementing this policy should firm up the 
monitoring process to ensure compliance, while those that are yet to do so are urged to 
seriously consider this. 

There is also a need for better urban management policies to improve the health 
of Africans. Based on our findings, such policies should be geared towards improving 
health facilities and mitigating possible risks of negative effects of urbanization on 
health. Proper sanitation, effective sewage disposal system, efficient infrastructure 
development, especially potable water are important preconditions for improving 
human health in SSA countries. Improvements are also needed in strengthening direct 
health infrastructure such as hospitals and clinics. Given the large population in urban 
areas and the pressure this exerts on available facilities, there is a need for conscious 
effort to increase availability of necessary health infrastructure per capita. Focus is also 
required on providing a good road and transportation system that will further improve 
access to these facilities. 

The most important policy implications of our findings on the effects of health 
on economic growth is that more is required from both the public and private sectors 
in SSA countries to jump-start a positive impact of health on growth. Several policy 
actions are recommended for adoption and implementation. First, there is a need for 
SSA countries to improve their national health systems through improved health policy, 
institutional and administrative reforms. This is premised on the general weakness of 
major institutions, including health institutions in the region. Second, the individual 
countries should create social and community health insurance schemes that will 
improve access to healthcare, especially for the poor and vulnerable by reducing out-of-
pocket health expenditures and ensure effective coverage. Ghana and Rwanda provide 
good examples for other SSA countries to emulate in designing and implementing 
health insurance schemes. Countries may have to undertake a learning mission to these 
countries to better understand the modus operandi of an effective health insurance 
scheme. Third, there is a need for improvement in both private and public investment 
in health. Currently, most SSA countries’ governments view health investment as a 
cost. Such orientation should be eschewed while conscious efforts are being made 
for improved investment in all aspects of health in SSA countries. Finally, African 
countries should endeavour to harmonize health interventions being undertaken by 
development partners with national health policy and aspirations. There is also a need 
to nudge these partners away from the current fire brigade-style of health interventions 
to more calculated, systematic and sustainable assistance programmes. 

Directions for further studies
A relevant research direction emanating from this study is identifying the channels 
through which alcohol consumption hurts human health in Africa. The literature is 
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inconclusive on whether these effects are direct, indirect or both (see, for instance, Block 
and Webb, 2009). While anecdotal evidence suggests that both effects are plausible, 
further studies are required to establish this for SSA countries with a view to informing 
policy direction. Second, the complex relationship between health production, health 
outcomes and economic performance at the macro level might require a more complex 
model, perhaps  CGE modelling. A possible research direction along this line is for a 
study to examine this complex relationship from the perspective of CGE models. Such 
approach might be as educative as it might be policy relevant. 
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8. Notes

1. Angola, Botswana, Burkina Faso, Cape Verde, Chad, Equatorial Guinea,   
 Ethiopia, Ghana, Mali, Mozambique, Nigeria, Rwanda, Sierra Leone, Sudan,  
 Tanzania and Uganda.

2.  Benin, Cameroon, Democratic Republic of Congo, Republic of Congo, Djibouti, 
 The Gambia, Kenya, Lesotho, Liberia, Madagascar, Mauritania, Mauritius,  

 Namibia, Niger, Senegal, South Africa, and Zambia.

3.  Burundi, Comoros, Gabon, Guinea, Guinea-Bissau, Malawi, Swaziland, and  
 Togo.

4.  Central African Republic, Cote d’Ivoire, Eritrea, Seychelles, and Zimbabwe.

5.  Cote d’Ivoire, Ghana, Kenya, South Africa, and Tanzania.

6.  Some of these countries include Botswana, Cameroon, Ghana, Kenya,   
 Lesotho, Madagascar, Senegal, South Africa, Sudan, Swaziland, Tanzania,  
 Togo, Uganda and Zimbabwe. 

7.  Estimations of the Arellano-Bond dynamic GMM models are based on the  
 Xtabondtechnique provided in STATA software.
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