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ABSTRACT

This thesis addresses two issues. First, to adtliegsroblem of underfunding of health systems
in SSA the Abuja Declaration of 2001 set a targedllocate 15% of a country’s budget to public
health expenditure. However there is no empiricalence on whether SSA countries are
converging or diverging from the target and whettiere is significant effect of the Abuja
instrument on other health expenditure indicatdle second issue concerns health expenditure
and health outcomes. Although increased healthreipege has been widely advocated as a mean
to improve health status of the SSA population, ieicg evidence to support this is scarce and
contains mixed findings. A key omission in thigtature is lack of consideration of the instituéibn
environment in which health spending is undertakidre primary objective of this thesis is to
examine the behaviour of health expenditure andffext on health outcomes in SSA. First, the
thesis tested convergence of health expenditur8SA in the post Abuja declaration period.
Second, the effects of health expenditure, leveloofuption and their interaction on child health
and adult health were estimated. The linear dyngraitel model was estimated by GMM-IV
method on a panel of 41 SSA countries for the ple2i@00 to 2011. The thesis provides two sets
of econometric evidence. First, the empirical rssgshow evidence of absolute and conditional
convergence of health expenditure in SSA. Diffeesrin real income per capita aided convergence
of public health expenditure as a percent of gawemt expenditure and private health expenditure
as a percent of total health expenditure but doutied to divergence of real per capita health
expenditure, total health expenditure as a pefe®DP and public health expenditure as a percent
of total health expenditure. Variations in extetfinading (donor) for health care caused divergence
in real per capita health expenditure, total heakpenditure as a percent of GDP but aided the
convergence of public health expenditure as a peafaotal health expenditure. Non-HIPC debt
relief benefitting countries were likely to diverffem equilibrium of total health expenditure as a
percent of GDP, public health expenditure as pgreaegovernment expenditure, real per capita
health expenditure and private health expenditara percent of total health expenditure except
for public health expenditure as a percent of te¢alth expenditure. The Abuja policy instrument
(public health expenditure as a percent of goventymeduced the rate of convergence of other
health expenditure measures except for privatettheadpenditure as percent of total health
expenditure which was increasing in the study. 8dcthe study results indicate that health

expenditure significantly reduces under-five matyand adult mortality in SSA countries. Public
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health expenditures have significant negative effacunder-five mortality and positive effect on
adult mortality. The converse was found for priiagalth expenditures. The quality of governance
proxied by corruption perception index had an inigat effectiveness of health expenditure in
reducing under-five and adult mortality. Public lie@xpenditure was more effective in reducing
under-five mortality in low corruption environmetiitan in highly corrupt environment. Private
health expenditure was more effective in reducihgitamortality in low corruption situation than
in high corruption environment. There also exiglioeal variations in effectiveness of health
expenditure and governance on under-five and awoitality. In addition to health expenditure,
real income per capita, measles immunization ratekfemale labour force participation have
significant negative effect on under-five mortali@n the other hand, total fertility rates, female
literacy, HIV prevalence rates and ethnic fragmeéomaincreased under-five mortality in SSA.
Real income per capita and adult literacy reduckdt anortality while, HIV prevalence rates and
ethnic fragmentation increased adult mortality. té results exhibited significant differences
between Eastern Africa, Western Africa, Centraliddfrand Southern Africa. The implications of
the findings are: First, continued reliance on ddnading for health systems directly or through
debt relief is likely to delay convergence to Abtgaget. SSA governments should formulate
sustainable health financing mechanisms that redependency on external source for health
system support in the long run. Second, for in@édmalth expenditure to yield greater reduction
in mortality it should be accompanied by improvetsdn governance through reduced levels of
corruption. This points to the importance of enliagcanti-corruption efforts to improve
effectiveness of health expenditure in improvingltie outcomes in SSA. Third, the regional
differences in effectiveness of health expendityevides an impetus to formulate joint
coordinated policies to regulate institutional @amment for SSA health systems. This is likely to
improve implementation of common health agenda$ a& Abuja Declaration 2001 and the
Ouagadougou Primary Health Care Framework of 2088mSSA countries. Policies to increase
real income per capita, measles immunization, fent@abour force participation and ethnic
cohesion and policies to lower fertility rates anly prevalence rates would reduce under-five
mortality rates. Adult mortality could be reducey fwlicies that increase ethnic cohesion, real

income per capita and adult literacy.

Key words: SSA, Convergence, Health Expenditurerupoion, Dynamic Panel Model
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CHAPTER ONE
INTRODUCTION

1. Background

Human capital development plays an important melerihancing economic growth and poverty
alleviation prospects in both developed and devetppegions (Tatgiu, 2011; Allahdadi and Aref,
2011; Asaju, 2012; Winters and Chiodi, 2011). Hunwapital stock is increased through
investments in health, education and nutrition @dal2008; Tatglu, 2011; Strauss and Thomas,
1995; World Economic Forum, 2013). Lopez-Casasnetal. (2007) suggest that an antidote for
underdevelopment and stagnation of an economy wbelda labour force which has good

education and health status.

Investment in health improves human capital and dwumapital enhances labour productivity
which is a source of economic growth (Bloom and rdagy, 2000; 2005). High levels of health

outcomes are associated with high levels of investrin education and labour earnings, longer
life expectancy and high levels of increased lagat savings, which are a prerequisite for

economic growth (Bhargava, et al., 2001; Bloonalgt2004; Bleakley, 2010).

However, levels of health outcomes in Sub-SaharfaicaA(SSA) are relatively low compared to
other regions of the world (World Bank, 2013; UNIEEt al., 2012). A range of health outcomes
are used in the literature as a proxy for healtndmu capital (Tatglu, 2011). They include health
expenditure (public, private (out-of-pocket andvpte health insurance)), prevalence and
incidences of morbidity (from diseases such as NMalduberculosis and HIV/AIDS), incidences
of mortalities (infant, under-five, adult and matal), nutritional based and health interventions
(such as treatment therapies, nutritional supplésnemd immunization/vaccinations) (Schneider,

2001; WHO, 1998; Chatterji, et al., 2002). Mortaliates among children and adults are largely



influenced by epidemiological characteristics givzen geographical region. According to Lopez,
et al. (2006) an epidemiological profile is chaeazted by communicable diseases, non
communicable diseases and injuries. The main coritable diseases that have increased
mortality rates in SSA include; Human Immuno-Digficy Virus (HIV) and Acquired Immune

Deficiency Syndrome (AIDS), malaria, measles aruktaulosis. There is also rising concern
about increasing morbidity in SSA from non-commabie diseases such as cancer,

cardiovascular diseases, diabetes and asthma.

In 2011, about 50.9% of world under-five mortalitgre reported in SSA compared to South Asia
(33.6%), Middle East and North Africa (3.7%), Laimerica and Caribbean (3%), East Asia and
Pacific (8.2%) and North America, Europe and Censia (0.6%) (World Bank, 2013) SSA
also recorded about 20% of the world adult mosta@ther regions which reported high adult
mortality include South Asia (25.1%) and East Asiad Pacific (21.8%). Latin America,
Caribbean, Middle East and North America had theeki adult mortality in the same period at
6.5% and 3.6% respectively. These statistics irtlpdy SSA countries need to reduce under-five

and adult mortality to catch up with other regiohshe world.

Consequently, the challenge to the SSA governmants development partners is how to
effectively improve health outcomes especially m@adg mortality rates. To this end, since the year
2000, more effort has been directed towards fortmgahealth policies and designing

interventions to mitigate against poor health ontes in the sub-continent. The global and regional

health policies have included; the Millennium Diepenent Goals (MDGS) the Global Fund

The statistics for calculation of the regional patages of under-five mortality are derived frone tWorld
Development Indicators- Crude birth rates, totayation and under-five-mortality rates.
2Focused on improvement of child and maternal heedtituction of HIV prevalence and environmentallthea
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initiative, the Abuja Declaration on public health spending African countrie global
immunization campaigns and health systems strengthenitiative$ (United Nations, 2011;
OAU, 2001; Global Fund, 2011; Wolfson, et al., 20B&alth System 20/20, 2012). Since the year
2000 the health outcomes in SSA have improvedfusther improvement is required (Bryan, et

al., 2010; United Nations, 2011).

The key policy pursued by SSA governments and deweént partners to improve health

outcomes is increasing public health spending (O2@01; Global Fund, 2011). Health spending
can influence health outcomes if it increases actesaffordable health care and other health
improving services. Although public health spendiag received most attention, it is important to
note that, health systems in developing countriekiding SSA are financed through a mixture of
public, private and donor sources (Islam, 2007¢.cokding to World Bank (2011) in 2009 SSA

health expenditure per capita (PPP, Constant 2808, International) was about US$158.60;
private health expenditure was 3.7% of GDP; pubé&alth expenditure was 2.9 % of GDP; and

total health expenditure was 6.6% of GDP.

The average per capita total health spending (US$0% in SSA exceeds minimum amount
recommended to enable low-income countries to pewa basic package of essential health
services by the Commission on Macroeconomics arati€2001) - US$ 34 and World Health
Organization (2009)-US$54. It seems that part efttigh per capita health expenditure is private
health expenditure (54.9% of total health expemdjtuPublic spending is still low as most

countries have not met the Abuja Declaration tatgetlocate 15% of government expenditure to

SFocused on the interventions to reduce HIV/AIDs,lavia and Tuberculosis by providing more funds he t
governments for health service delivery.

4Focused on increasing public health spending to abgte African Government s’ annual budget.

SHealth system strengthening is embedded in siargill) leadership and governance; ii) health faagy, i) human
resource for health; iv) health service delivery; medical products, vaccines and technologies; \ahdealth
information systems (Health Systems 20/20, 2012).
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health (Tandon and Cashin, 2010). A number of factoay explain inadequate health care
spending in SSA (Gold and Ejughemre, 2013). Thes®e from unfavourable economic
conditions, low quality of governance (for examgiggh levels of corruption) and to increasing
disease burden (for example, HIV/AIDS pandemic)wlitealth spending is a concern as it can
lead to shortage of health workers; drugs and naédigpplies; low wages and salaries and non-
payment to health workers; low quality of heal#ine; and inequitable health care service delivery

(Vian and Nordberg, 2008; World Health Organizatid®06; Wagstaff and Claeson, 2004).

The failure to attain the Abuja target of 15% of/gmment expenditure to health can be attributed
to lack of commitment and inconsistencies in impatation of Abuja Declaration (Tandon and

Cashin, 2010; World Health Organization, 2011aye®a countries have either stopped pursuing
the Abuja target or are not implementing it fulliydrld Bank, 2013). This raises the question of
whether SSA countries are converging towards higbalth expenditure as envisaged in the Abuja

Declaration target.

Another factor that appears to matter for crossagudifferences in health outcomes is quality of
governance (Rajkumar and Swaroop, 2008; Yaqub.e2@12; Gupta et al., 2000). Governance
encompasses; voice and accountability; politicabiity and lack of violence; government

effectiveness; government regulations; rule of lamd control of corruption (Kaufman et al., 2005;

Lewis, 2006a (Page.7)). Corruption is a major peoblaround the world. About 69% of 177

countries globally scored below 50% in Corrupti@rdeption Index (Transparency International,
2013). According to Lewis (2006a) corruptiortle health sector is manifested through staff
absenteeism, purchase of public positions, dwgply management and leakages, in-kind
supplies, kickbacks and bribery in procuremeisikdges of public funds and informal payments.
Vian and Nordberg (2008) noted that incidencesafuption in the health sector reduce effective

resources available for health services delivehys Thay result in low quality of health services,

4



lower equity and effectiveness of health care ses/and decline in the volume of health services

and rise in the cost of providing them.

Control of corruption is a challenge in SSA. Traargmcy International (2010) estimates that
corruption reduces basic services financing in dsfrby 20-30%. Subsequently, 90% of SSA
recorded corruption index score of below 50%. Addklly, corruption is perceived as a tax which
adds on to the overall cost of development projegtgovernment and private sector. The average
Transparency International Corruption Perceptiateifor SSA was 3.0 for the period 2000- 2009

(World Bank, 2011), on a scale of 0 (high corrup}ito 10 (low corruption).

Increased public spending on health may not yieltieb health outcomes in the presence of high
corruption levels. Thus the debate on effects ofugdion and other governance indicators on
health outcomes has recently shifted to its intevaavith health expenditure. There is emerging
evidence that effect of health care spending orttheaitcomes is moderated by quality of
governance (Rajkumar and Swaroop, 2008; Yaqual.,e2012; Hu and Mendoza, 2013). The
evidence indicates that reduction in corruptiorelsvmay lead to better health outcomes through

its interaction with health spending.

The effect of public health spending on health ootes may differ within SSA. Thus regional
variations in effectiveness of health expendituxeig the regional heterogeneity and differences
in levels of corruption is a crucial area for nevligy debate (Hopkins, 2010). The four sub-regions
of SSA; Eastern, Central, Southern and Westerrcaftiave regional affiliations which are likely
to have quality health service delivery and heaititcomes improvement agenda in their
geographical boundaries. For instance, East ACieamunity (EAC) through East Africa Health
Platform (EAHP) develops joint health policies the region (EAHP, 2013). Southern Africa
Development Community (SADC) signed a protocol ealth in 1999, which accounted for health

policies within the region (SADC, 1999) and Ecomo Organization of Western African States
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(ECOWAS) through West African Health OrganizatictMAHO) design and deliberate on health

policies for the region (WAHO, 2013).

1.1 Statement of the Problem

Since the year 2000, SSA countries and developrpaniners have initiated health care
interventions and policies to improve health outesnfUN, 2000; OAU, 2001; Global Fund,
2011). As a result morbidity and mortality ratesoag children and adults have declined (UN
Inter-Agency, 2012; UNDESA, 2011; UNAIDS, 2012; WH@t al., 2012). Despite the
improvement in health outcomes, morbidity and niibytan SSA are high compared to other

regions of the world (World Health Organization12@).

Increasing public health expenditure is one ofdpons pursued to attain better health outcomes
in Sub-Saharan Africa (Anyanwu and Erhijakpor, 200dqub, et al., 2012). In particular, under
the Abuja Declaration of 2001 SSA countries congditio increase public health expenditure to
15% of total government expenditure. But very feavdnattained the target (Tandon and Cashin,
2010; World Health Organization, 2011a). Consedygeatkey issue in health expenditure debate,
is whether countries are converging or divergingh® Abuja declaration target (Tandon and
Cashin, 2010; World Health Organization, 2011a)spde this there is no study focusing on
convergence of health expenditure for SSA. Modtlisgion convergence of health expenditure
have focused on European Union (for example, diand Nixon, 2001; Kerem, et al., 2008; Lau
and Fung, 2013), OECD (for example Narayan, 20@rppoulous and Pantelidis, 2012) and USA

(Wang, 2009).

Although, inadequate health expenditure in SSA mgjain the poor health outcomes, increased
expenditure may not lead to better health outcafrtes institutional set up or environment is not
functioning well. Some authors point out that diisined effectiveness of health expenditure rather

than low expenditure maybe an obstacle to bettaltth@utcomes in SSA (Dodd, et al., 2007,
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Gottret and Schieber, 2006). One of the key instial capacity failures that can compromise the
effectiveness of health spending is high levelasfuption (Rajkumar and Swaroop, 2008; Yaqub,
et al., 2012). Consequently, resources allocatgtigdealth sector are partly wasted, leading to
low quality health service delivery and poor heathicomes. An emerging literature argues that
health expenditure may be ineffective in improviregalth outcomes due to poor governance (Hu
and Mendoza, 2013; Rajkumar and Swaroop, 2008; iYagual, 2008). However, these studies
are also inconclusive and there is little reseanrthhe issue for SSA. The existing studies on the
direct link between health expenditure and healticames contains mixed results (Anyanwu and
Erhijakpor, 2007; Novignon, et al., 2012; Faragalet2013; Filmer and Pritchett, 1999; Gupta, et
al., 1999; Or, 2000). Further, dearth in literatuneregional heterogeneity in SSA in the

effectiveness of health expenditure and governandeealth outcomes is an issue of concern for

common health agendas and policies implementatiGSA.

This thesis attempts to answer three questionst, Fiave health expenditures in SSA converged
or diverged in the post Abuja declaration perio8@cond, how does health expenditure affect
under-five mortality in SSA and what is the impattcorruption on the effectiveness of health
expenditure on under-five mortality in SSA? Thiddes health expenditure affect adult mortality
in SSA, and how does the level of corruption infloe the effect of health expenditure on adult

mortality in SSA?

1.2 Objectives of the Thesis
The main objective of this thesis is to examine tiehaviour of health expenditure and the

relationship between health expenditure and healftbomes in Sub-Saharan Africa. The specific

objectives of this thesis are:

a) To test convergence of health expenditure in Suiafa Africa in the post Abuja

declaration period.



b) To estimate the effect of health expenditure, lefetorruption and their interaction on
under-five mortality rates in SSA and its sub-r@gio
c) To estimate the effect of health expenditure, lefetorruption and their interaction on

adult mortality rate in SSA and its sub-regions.

1.3 Contribution of the Thesis

This thesis makes several contributions to thedlitee on health expenditure and health outcomes.
First, the thesis examines the impact of healtheedture on adult mortality as a measure of
premature mortality among the persons aged 15 tpe@@s. This health outcome has not been
considered in empirical literature on this topicS8®A. Previous studies of the relationship between
health expenditure and health outcomes in SSAifsiance, Anyanwu and Erhijakpor, 2007;
Bokhari, et al., 2007) focused on infant mortalitpder-five mortality rates, maternal mortality
rates and life expectancy. Auster, et al. (1969gadhat adult mortality is objectively derived,
more accurate than the other measures, it is yeaddilable and is accepted universally. Saikia
and Bhat (2008) argued that high adult mortalityyroause shortfall in labour force which can

affect economic growth, biological reproduction auogbport to younger and older population.

Second, the thesis examines the impact of cormtiohealth outcomes. It also examines how
corruption affects the relationship between heatienditure and health outcomes. Only a handful
of studies in developing countries have examined igsue, despite widespread problem of
corruption. The thesis attempts to quantify theerof corruption in poor health outcomes.

Although, the corruption measure used in the stsidy economy aggregate in nature and it is not
health sector specific. Transparency Internatioc@ruption perception index (TICPI) is a

crosscutting measures of corruption and to somenéxdan be applied to health sector. This is

because corruption in the health sector is chaiaeteby bribery, embezzlement, in-kind supplies,



kick-backs and purchasing of public positions (L&w006a) which are covered in the premise of

TICPL.

Third, the few existing studies for SSA focus onAS& a homogeneous region. This thesis
examines regional differences in the effect of theaxpenditure and corruption on health
outcomes. In particular, it tests whether theresigaificant differences between Eastern Africa,
Western Africa, Central Africa and Southern Afrioathe effect of health expenditure on under-

five mortality rate and adult mortality. The regsoare based on United Nations classification.

The fourth contribution of this thesis is that ¥aenines the impact of public and private health
expenditure on health outcomes of the two companehtspending. In 2011, public health
expenditure as a share of total health expendita®45.1% and private health expenditure as a
percent of total health expenditure was 54.9% iA.3®wever, with the exception of Novignon,
et al. (2012) who used standard panel data estiméte studies on impact of public health
expenditure relative to private health expendiareerare in literature. Moreover, the dynamics are

typically ignored.

Another contribution of this thesis is that it istigates for the first time and with dynamic panel
whether health expenditure across SSA countrieschaserged or diverged since the Abuja
declaration of 2001. The declaration envisaged \eldpment where SSA countries would

converge toward 15% of government expenditure bailogated to health.

Empirical evidence about convergence in health edipere is useful to promote shared health
care strategies and promote better health outcasress countries or regions (Wang, 2009). The
Abuja declaration of 2001 (OAU, 2001) and the Oumgmou Framework on primary health care
and health systems in Africa (Barry, et al., 20f@)icate that SSA countries have signalled

willingness for closer links on health issues aidated by two region-wide health policies geared



toward better health service delivery and healtic@ues across the region. As of 2010, most SSA
countries had not met the Abuja declaration taf@endon and Cashin, 2010; World Health
Organization, 2011a). This has raised policy camebout financing of health care. However the
Abuja policy instruments may have affected othealtheexpenditure components. This thesis
provides evidence on this issue. Furthermore, duhe post Abuja declaration period donor aid
to health sector in SSA increased and some SSAtwesibenefitted from HIPC debt relief (with
its health financing condition). So, this thesie\pdes evidence of health expenditure convergence
in SSA conditional on the two developments. Thestaxg studies on convergence of the focus
exclusively on developed economies (Narayan, 200ang, 2009; Apergis, 2013). This thesis

provides empirical evidence for SSA in the post jaleclaration period.

Finally, this thesis applies an extensive 41 coesfpanel for SSA and linear dynamic panel data
model to investigate the relationship between healpenditure and health outcomes. Previous
studies mainly used time series and cross-sect{bo#h in-country and cross-country) data. With
exception of Novignon, et al. (2012) and Anyanwuad &rhijakpor (2007) who estimated static
panel models, panel data have not been used. Howeven the two studies do not consider
dynamic effects. As argued by Arellano and Bon®@)9Arellano and Bouver (1995), Blundell
and Bond (1998) incorporating dynamics in paneédabddels provide a deeper understanding of
the relationship under study. Despite this, fewdistsl of health economics have applied this

method.

1.4 Organization of the Thesis

The remainder of the thesis is organized in fivaptars. Chapter two, measures the convergence
of health expenditure in SSA. Chapter three, examihe effects of health expenditure on child
health in SSA and its sub-regions. Chapter fowrestigates the effects of health expenditure on
adult health in SSA and its sub-regions. Chaptes, fpresents a summary, conclusion, policy

implications, and implications for future research.
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CHAPTER TWO

HEALTH EXPENDITURE CONVERGENCE IN SUB-SAHARAN AFRIC A AFTER
ABUJA DECLARATION

1. Background and Problem Statement

The Abuja declaration on increasing public healtpenditure (OAU, 2001) was a landmark
attempt to address insufficient funds allocatiothi® health sector in Sub-Saharan Africa (SSA).
The impetus for the Abuja Declaration came fromdhallenge of persistent burden of morbidity
and mortality in Africa (UN Inter- Agency, et a2012; UN DESA, 2011; World Bank, 2013). The
central focus was to reduce mortality and morbiditysing from HIV/AIDS, Malaria and
Tuberculosis (OAU, 2001). Further, the Abuja targeis made in the context of meeting
Millenium Development Goals (MDGs) on health (UNDOB). In the Abuja declaration, Africa
Union states committed to allocate 15% of goverrtragpenditure to the health sector. There also
exists other global efforts to help SSA governmentstain and increase health expenditure, such
as Global Fund (Global Fund; 2011, 2012) and PessidEmergency Plan for AIDS Relief

(PEPFAR, 2013).

Health expenditure in SSA before the Abuja Declamatvas relatively low. For example, in the
seven years (1995-2001) preceeding the Abuja Dedarthe real per capita health expenditure,
the average public health expenditure as a peofe¢otal government expenditure and the average
total health expenditure as a percent of GDP wé®$ 76.74 (2005 PPP international), 7.9% and
5.2% respectively (World Bank, 2013). The corresjiog world values were US$ 522, 15.1% and

9.1% respectively.

Since the Abuja declaration health expenditure 8ASas increased and health outcomes
improved (morbidity and mortality rates have destin The average real per capita health

expenditure rose by more than US$ 45.10 wthite average total health expenditure as a percent
11



of GDP and public health expenditure as a pefgovernment expenditure increased by about

1.3% and 1.6% respectively between 2001 and 20/4tI{l Bank, 2013).

Table 1, shows an upward trend in health expereituBSA for the period 2001- 2011 except for
private health expenditure measures. Over the gemed total health expenditure as a percent of
GDP grew by 8.4% and the Abuja policy instrumentblc health expenditure as a percent of
government expenditure increased by 12.8%. Puldaltih expenditure as a percent of GDP
increased by about 0.3% and the public health edipegr as a percent of total health expenditure
rose by 11.5%. The increase in public health exiph@redmeasures, was accompanied by a decrease
in private health expenditure measures during tst-pbuja period. However, within the private

health expenditure component the share of out ckgtoexpenditure increased by about 2.7%.

Table 1 also shows that average per capita heghineliture in SSA rose by a massive 82% over
the period 2001-2011. Despite the large increapelitapita health expenditure in SSA it was one
seventh of the World's average per capita healgieediture. The average, however, hides large

cross-country differences.

However, public health spending in most SSA coestfalls short of the Abuja target (Tandon and
Cashin, 2010). Consequently, the distribution ammhmosition of health expenditure across SSA
countries and overtime is uneven. Apart from Botgvevhich achieved the target for the period
2004-2007 other high per capita health expenditerdS$350) SSA countries have not attained

the target (World Bank, 2013).

The literature on determinants of health exitere in SSA and other regions is extensive
(Murthy and Okunade, 2009; Temah, 2009; Ke, effll1; Lu, et al., 2010). However, the issue
of health expenditure convergence among SSA casbrds not been addressed. Several studies

have examined convergence of health expenditudewrloped countries and other regions
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Table 1: Composition and Patterns of Health Expendure in Sub-Saharan Africa 2001-2011

154

2011 Growth | High Health Expenditure Countries in 2011 Low Heah Expenditure Countries in
SSA | World (Igoz)/(i 201
2011)
Total Health Expenditure as [ 6.5 | 10.1 8.4 Liberia (19.5%), Sierra Leone (18.8%), | Seychelles (3.8%), Central Africa,
:/,"rg;uftmss Domestic Lesotho (12.7%) Rep. (3.8%), Eritrea (2.6%), Rep. of
Congo (2.5%)
Public Health Expenditure | 3.€ | 5.E 0.z Lesotho (9.5%), Liberia (6.2%), Rwanda| Guinea (1.6%), Eritrea (1.3%), Chad
as % of Gross Domestic (6.1%), Swaziland (5.6%) (1.2%)
Public Health Expenditure | 45.1 | 59.7 11t Seychelles (92.1%), Cape Verde (75%),| Sudan (28.4%), Guinea (27.3%), Chad
Ef(;/;r?c‘;ilﬁ;a' Health Equatorial Guinea (68%), Rep. of Congd (27.1%), Guinea-Bissau (26.8%),
(67%), Malawi (66%) Sierra Leone (18%)
Public Health Expenditure | 9.7 | 15.1 12.€ Rwanda (23.7%), Liberia (18.8%), MalawiEritrea (3.6%), Chad (3.3%), Ugand:
Ef(;/;rféigfgemmem (18.5%), Zambia (16%), Togo (15.4%), | (2.5%), Sudan (2.4%), Nigeria (2%)
Madagascar (15.3%)
Private Health Expenditure | 54.¢ | 40.2 -8.2 Sierra Leone (82%), Cote d’lvoire Seychelles (7.9%), Cape Verde
gf(;/;rfgitfﬁga' Health (73.7%), Uganda (73.7%), Guinea-Bissau(24.9%), Lesotho (25.9%), Malawi
(73.2%), Guinea (72.6%), Sudan (71.6%)(26.6%)
Out-of-Pocket Health 56.5 | 49.7 2.7 27 countries spent >70% of total health | Only 4 spent <20%. Botswana,
E')égletﬂdg;;r?;ﬁ r:r'vate expenditure. Mozambique, Namibia, South Africa
Private Health Expenditure | 3.€ | 4.1 2.2 Sierra Leone (15.4%), Uganda (7%), Equatorial Guinea (1.3%), Eritrea
as % of Gross Domestic Sudan (6%), Burundi (5.9%), DR. Congd (1.3%), Cape Verde (1.2%), Congo
(5.7%), Sao Tome and Principe (5.2%) | (0.8%), Seychelles (0.8%)
Health Expenditure per 155 | 1024.3.|82.1 Equatorial Guinea (1642), Seychelles | Madagascar (39.60), Niger (39.30),
Icn?gr'azt(igf;)m PPP (989.40), South Africa (942.50), MauritiusDR. Congo (32.10), Central Africa
(841.90), Botswana (734.10),Swaziland | (30.90), Eritrea (16.99)
(433.50), Namibia (364.80)

Source of data: World Bank (2013); World Health &vrigation (2013).
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outside SSA (for example, Narayan, 2007; Wang, 2806 Kerem, et al., 2008). However, SSA
is unique in some respect. First, health sect®&SA countries rely heavily on donor funds. In 2011
donors funded more than 25% of total health exgarelin 25 SSA countries (World Health
Organization, 2013). Second, several SSA counteiesived external debt relief under the HIPC
Initiative (International Monetary Fund, 2013). Adtugh some studies related health expenditure,
donor funding and debt relief (Murthy and Okuna2i#)9; Temah, 2009) none examined whether
the two variables influenced convergence of heatfienditure in SSA. Most countries which have
achieved the Abuja target are over reliant on ddmoding and/or benefitted from the debt relief

initiatives (World Bank, 2013).

The main research question tackled in the studyhsther health expenditure measures are
converging across SSA countries in the post Abagadation period. Specifically, the following
guestions are addressed. First, have health expemdieasures in SSA converged after the Abuja
declaration? Second, has the Abuja policy instrunjemblic health expenditure as a percent of
government expenditure) affected the convergenothet health expenditure measures in the post
Abuja declaration period? Third, has donor fundioghealth care, real per capita income and
being HIPC debt relief country influenced the cagesce of the health expenditure measures in

the post-Abuja time period?

1.1 Research Objectives
The main objective of the study is to determine tlvbethere is convergence of health expenditure

after Abuja Declaration in SSA. The specific obiges$ are as follows:

a) To test for convergence in health expenditure iA &&er the Abuja Declaration.
b) To examine whether the Abuja declaration policyrumaent (public health expenditure
as a percent of government expenditure) has infle@rconvergence rates of other

health expenditure measures in SSA.
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c) To estimate whether donor funding, HIPC debt rediefl real per capita GDP have

influenced convergence of health expenditure in SSA

1.2 Contribution of the Study

This study contributes to empirical literature aahh expenditure in SSA in three ways. First, to
the best of the author’'s knowledge this is thet fesonometric study on health expenditure
convergence in SSA. Second, this study consider® rhealth expenditure measures than the
studies in developed regions which have only tatktmvergence of per capita health expenditure

and total health expenditure as a percent of GDP.

Convergence analysis of health expenditure in SSAdcessary to determine the extent of
implementation of Abuja Declaration across ritember countries. Furthermore, other initiatives
aimed at the entire SSA region such as, OuagadoDgailaration on primary health care and
health system in Africa 2008 (Barry, et al., 20fff)vide motivation to conduct health expenditure
convergence analysis for SSA. The study of convergeof health expenditure allow one to
understand how health systems are integrated anddeneity in quality of health service delivery
in SSA. The technocrats in the SSA health secmatmo likely to use the study results to project

timelines in which all member countries can achigweAbuja target.

This study is relevant in the quest for determinimigether, member countries of SSA are
converging towards the target, of allocating 15%gof’ernment expenditure to public health
service delivery. Subsequently, it is necessaryrtderstand how the increase in public health
expenditure as a percent of government expendésrfluenced the upward growth of other
health expenditure measures in SSA. When publittthexpenditure as share of government
expenditure was triggered up in 2001 there wasaditiood of increase in other measures of health

expenditure. This implies that they are likelyrend together towards a higher equilibrium.
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Second, the study tests for beta-convergence dthhegpenditure using dynamic panel data
methods. Most of the health expenditure convergktecature have analyzed cross-sectional, time
series data and panel data using unit root tesishwield stochastic convergence. Some which
have attempted to measure beta convergence hadeegsienation methods which have not
accounted for dynamics and endogeneity. Dynamielpdata estimation is able to account for

endogeneity, unobserved heterogeneity and staiipnar

Third, the study goes beyond estimates of bothlatesgsonvergence and estimates conditional
convergence on health expenditure while controlfioigdonor funding and HIPC debt relief.
Although, Abuja Declaration has been in force si2@@1 there has been uncertainty on the reasons
why some countries are not fully implementing hisTstudy has examined whether or not external
funding of health care, real income per capita heithg Heavily Indebted Poor Countries debt
relief beneficiary have contributed to convergentéealth expenditure in Sub-Saharan Africa.
Knowledge of how they have impacted on speed ofeanoity Abuja target in SSA is of high
importance to deduce sources of variations in implating the policy.

1.3 Organization of this Chapter

The remainder of this chapter is organized in fmations. Section 2, reviews the literature. Sactio
3, discusses the methodology used in the papetioBe¢ presents the empirical results on
convergence of health expenditure measures. Sdgtpmesents a summary, conclusion and policy
implications.

2. Literature Review

2.1 Convergence of Health Expenditure

Convergence is a process in which entities becomelas overtime (O’Connor, 2013).
Convergence analysis of health expenditure boritsmbieoretical model from economic growth

literature (Narayan, 2007; Hitiris and Nixon, 20Bgfmarcher, et al., 2004). The convergence

16



hypothesis is in tandem with that of neoclassicalnemic growth models (Solow, 1956). The
convergence hypothesis in health economics postuthiat low healthcare spending economies
tend to catch up with high health care spending da@ common value (Hitiris, 1997; Narayan,

2007).

Three conceptualizations of convergence are exéegin the literature. The befa convergence
originates from economic growth literature (Bart884; Boyle and McCarthy, 1997). It occurs
when health spending in low health expenditure treemincreases faster than in countries with
high health expenditure over a given time horizNar@yan, 2007). The alternative concept of
sigmac-convergence in health expenditure is also borrofn@d the economic growth literature
(Baumol, 1986; Barro and Sala-i-Martin, 1992). Tdhweonvergence in health expenditures is
experienced if cross-country variation in expernéisudecline overtime (Hitiris and Nixon, 2001).
Stochastic convergence is also borrowed from ecangnowth literature (Benard and Durlauf,
1995; Carrion-i-Silvestre and German-Soto, 2008)clastic convergence occurs when health
expenditure of one country relative to a referazmentry’s health expenditure is stationary leading

to a steady state (Carrion-i-Silvestre, 2005; Je\26D3).

Another concept that has gained prominence indngargence literature is the club convergence
(Dorwick and Delong, 2003). In the context of hkeakpenditure a convergence club refers to a
group of countries whose health expenditure teadhverge to a multiple steady state e.g. the
health expenditure convergence is conditional oconme, productivity or living standards
differences. Ben-David (1994) identified two forofslub convergence: upward convergence club
consisting of countries where the members catchitipthe richer ones. High health expenditure
countries are said to be in the upward convergelute Downward convergence club, comprises
extremely poor countries. This form of convergeneguces disparities between high and low

health care spending countries.
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In addition, to distinguishin@-convergence, the literature distinguishes absdluteonditional)
and conditional convergence (Wang, 2009). AbsoR+#monvergence, occurs when health care
spending in a cross-section of countries convetgdlse same equilibrium, while condition
convergence, occurs when health expenditure coaseoga different equilibrium.

2.2 Empirical Studies on Convergence of Health Expeliture

The empirical literature on convergence of heaklpeaditure has concentrated on developed
regions such as USA, European Union and OECD RKarpyan, 2007; Wang, 2009; Panopoulou
and Pantelidis, 2012; Hitiris and Nixon, 2001; &hi] 2011). A variety of estimation methods and
data have been used to test convergence. The nseitnddde, time series, cross-sectional and

panel data econometric methods.

One strand of the literature used time series avetrics to test for convergence in health
expenditure (for example, Narayan, 2007). For imstathe univariate and panel unit root tests
such as Augmented Dickey—Fuller (ADF) and Lagrahlystiplier (LM) with structural breaks
have been used in this type of literature. Narg2&@7) examined whether health expenditure of
Spain, Canada, Japan, Switzerland and UK convemé&ts health expenditure over the period
1960-2000. Augmented Dickey-Fuller (ADF) test arabtange multiplier (LM) univariate and
panel tests with structural breaks were used. atterlcomplements the ADF test which could
yield misleading results as it is insensitive tauctural breaks (Perron, 1989). The ADF estimates
showed that there was no convergence in real péadsealth expenditure between USA and three
countries (Spain, Canada and Japan) but weak ogenveg with that of UK. On the other hand,
the LM test results of the study indicated that wk&uctural breaks are taken into account there
was evidence of stochastic convergence in peraé@alth expenditure of the five countries to
USA per capita health expenditure. The panel LM wagh structural breaks provided strong
statistical evidence that real per capita healtpeesditure converged in UK, Japan, Canada,

18



Switzerland and Spain. This implies that methodth wiructural breaks are more relevant in
determining stochastic convergence in health expsed The study concluded that per capita
health expenditure in UK, Canada, Japan, Switzérkard Spain converged to USA’s per capita

health expenditure.

Another strand of literature on health expenditorvergence are those which have used pooled
cross-section data (for example, Hitiris and Nix@Q1; Kerem, 2008; Wang, 2009). Hitiris and
Nixon (2001) studied the convergence of health edjgere (per capita health expenditure and
total health expenditure as share of GDP) in alpaine5 European Union (EU) countries for the
period 1960-1995. The estimate @f convergence was based on cross-sectional dateisga
1960-1995 (with 10 years averages), while freonvergence estimate was based on panel data
for 1980 to 1995. Non-parametric results for sigmmaconvergence support convergence of per
capita health expenditure and total health exparglias a share of GDP. This indicated that
variability in the health expenditure variables éalling during the period 1960 to 1995 in EU.
The paper applied a random effect model to detexrakistence of- convergence. The absolute
B- convergence estimates indicated that per caiédith expenditure converged at the rate of
0.11% and total health expenditure as a ratio oP@bBnverged at the rate of 0.03%. The results
also showed conditional convergence in per camtdth expenditure at 0.09% and total health
expenditure as a ratio of GDP 0.11%. The studylooled that the convergence estimates of health

expenditure supports efforts for EU integration.

Kerem, et al. (2008) estimated the convergencealth expenditure in the European Union using
a cross-sectional data with variables measuredvasages over the period 1992 to 2004. The
countries were divided in three groups: 23 (EU-23)(EU-15) and 8 (EU-8). The authors tested
for B- convergence of total health expenditure as sloérecal GDP and per capita health

expenditure based on Kendall's index of rank cotiance. The rate of convergence of total health
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expenditure as share of GDP ranged between 0.0420.8%% among the three groups of EU
member countries. The rate of convergence in pgitacaealth expenditure was between 0.03%

and 0.05%.

Convergence analysis can also be carried out arstatgs or regions within a country. For
example, Wang (2009) examined convergence of kaét per capita health expenditure in the
US for the period 1980 to 2004. The study usedsesestion regressions with bootstrap confidence
interval (Cl), and multivariate stationarity tedthe paper also tested for club convergence
hypothesis. The estimated rate of absofHeonvergence was -1.7% and rate of convergence
conditional on per capita income was -1.4% butistteally insignificant at conventional levels.
Stationarity tests based on time series data regeghht 38 states formed 16 perfect convergence
clubs consisting of two or three states. This methias stochastic convergence exists in the
respective states. The health expenditure in 12radtates followed individual time paths. The
authors concluded that a large number of convergelubs is evidence of lack of convergence in

health expenditure across US states.

A number of studies used panel time series toeistence of health expenditure convergence
(Gerdtham and Léthgren, 2000; Fallahi, 2011; Ask0Q9; Lau and Fung, 2013). Gerdtham and
Lothgren (2000) investigated stationarity (stocitasbnvergence) of real per capita health
expenditure for 21 OECD countries for the period@9997 using ADF and Kwiatkowski-
Phillips-Schimdt-Shin (KPSS) unit root tests. ThHBFRApanel unit root estimates indicated that the
unit root hypothesis cannot be rejected in the OETIs may be as a result of low power unit-
root data generation processes resulting from patemulticollinearity in the case of trending
variables. An alternative test (KPSS) which cosdot multicollinearity with a null hypothesis of

presence of stationarity was used in the studyetdwthe ADF estimates. The test rejected the
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presence of stationarity of real per capita heatfpenditure. This result implied that real per tapi

health expenditure in the 21 OECD countries didaooiverge.

Fallahi (2011) tested for convergence of total tieaekpenditure as a share of GDP in a panel of
10 OECD countries for the period 1960-2006. The wess based on LM and KPSS tests for
stationarity and structural breaks. The beta cayerre was tested using robust OLS. The panel
unit root test result did not reject stationarifytatal health expenditure as a share of GDP. This
provided evidence for presence of stochastic caarere in total health expenditure as a share of
GDP. There was no evidencefconvergence for Austria, Finland, Iceland, Japaoh dK. But
Canada, Norway and Spain converged to the US hetth expenditure. The author concluded
that real convergence (stochastic #ndt the same time) existed in Canada, Ireland, [Hgrand

Spain before the structural breaks.

Aslan (2009) investigated convergence of per caqatdth expenditure among 19 OECD countries
for the period 1970 to 2005. The author appliechhmnel unit root and persistent method to
determine the presence of convergence between U&®BCD or within OECD countries. Using
panel unit root test on real per capita health egfare the unit root hypothesis was not rejected
between OECD and USA and also within the OECD mesbEhis indicated there was no
stochastic convergence of per capita health expgedin OECD and its relation with USA.
Application of the persistent metHodevealed stochastic convergence of per capitattheal

expenditure relative to average OECD per capit#tiheapenditure.

Unlike the previous studies Lau and Fung (2013erad the existence of convergence of per

capita health expenditure in 14 EU countries fer period 1975-2008 based on nonlinear panel

6 Persistent method analyses unit root hypothestaligg the ratio of per capita health expenditwrecountry | for
period t to the average of the region for peridkhis is then subjected to panel unit root estiorafLima and Resende,
2007).
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unit root test. This test assumed that growth daltheexpenditure was nonlinear because of
structural changes arising from regional integratmocesses in EU. The authors argued that
nonlinearity had not been taken into account intrebshe conventional unit root tests. The test
used was a non-linear panel Augmented-Dickey Fu#st which accounts for cross-sectional
dependency The estimates indicated that unit root hypothesisid not be rejected even after

accounting for nonlinearity which is not differdmdm linear panel unit root test.

Literature on health expenditure convergence isingptoward the use of panel data estimation
methods. Panopoulou and Pantelidis (2012) invdstigavhether or not per capita health
expenditure in a panel of 19 OECD countries coregimyer the period 1972 to 2006 and whether
or not health expenditure convergence led to cayareze in health outcomes. The paper used a
methodology developed by Phillips and Sul (2007)teést for sigma convergence and club
convergence. The estimated results show per chpatih expenditure for 19 OECD countries
diverged at the rate of 0.5%. However, the stubBniified two convergence clubs. One club
comprises of Norway and USA with higher per cap#alth expenditure. The second convergence
club comprises the other 17 OECD countries. Thexclemled that convergence lead to a rise in
health expenditure which results in funding deffoit the health sector. However, there was no
evidence that convergence in health expenditure acaempanied by convergence in health

outcomes.

Using a panel of 17 EU countries for the period@ 892012 Apergis, et al. (2013) examined the
convergence of various types of public expenditagepercentages of GDP. The study applied a
panel convergence test developed by Phillips and(Z07) which permits testing for club

convergence hypothesis. The study found that frlth countries public health expenditures did

7 Cross sectional dependency refers to correlationsa individual countries observations.
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not exhibit club convergence. The study concluded EU countries tend not to follow similar

paths for their public health expenditure measures.
2.3 Summary and Conclusion

The studies reviewed in this chapter lead to séwewaclusions regarding the existence of
convergence of health expenditure around the wbitdt, hardly any studies have examined health
expenditure convergence in developing regions ame for SSA. This study advances literature
on convergence of health expenditure by focusing8A and by examining a range of health
expenditure measures unlike the existing studreadtition to real per capita health expenditure
and total health expenditure as a share of GDIBlig health expenditure as share of government
expenditure and, total health expenditure andapgivhealth expenditure as a share of totattheal
expenditure are examined. The conditional variableh as being a HIPC debt relief beneficiary
and benefitting from externally (donor) funded hiealare are unique to SSA health system and
have been added in the analysis to understand eyhave affected the achievement of Abuja
Declaration target. The relative effects of Abpgdicy instrument (public health expenditure as a
percent of government) on growth of other healtipeexiiture in post Abuja period is also
estimated. It applied a new approach linear dyngaimel model and GMM-IV estimation method
to SSA data to test for the convergence. This mietbmntrols for endogeneity, unobserved
heterogeneity and stationarity and therefore yiektgnates that are more robust than those from
standard panel data methods or time series metRadber, the method uses dynamic instruments

which takes care of cross-sectional dependency.
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3. Methodology

3.1 Theoretical Model
The theoretical model is modified under the premigeneoclassical theory of economic

convergence (Swan, 1956; Barro, 1984; Abreu, e2805). Assuming that health expenditure

(HE) is a function of real GDP per capi{tgd) and Population (P).

Real GDP per capit@’) is assumed to increase health expenditure. Thisdause as an economy
grows more welfare services such as provision @fithecare may attract more resource for
improving human capital (e.g. health). Populat®also a source of growth of health expenditure
in a given country. Population influences the expam of health expenditure, when additional

resources are needed for health services givéeakth endowment.

Equation (2.1) is a general functional form. Asswma Cobb-Douglas production function of

health expenditure takes the form.
HE = AV (P e e (2.2)

The inclusion of income in the growth equation eilh expenditure is motivated from Wang
(2009). He noted that health expenditure is a pigat of consumption and it is likely to converge
across regions if income converges. Assuming thalth expendituréhe) and incomesj() are
expressed as ratio of population of a given coutryaylor expansion otn y around the steady

state y* is specified as follows,

= PN Y — I Y ) i (2.3)

LI

This implies that the growth rate of income persper(y) is proportional to the distance between

its current value and the steady statas the rate of convergence of the steady statecande
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expressed as followsg = (1 — a)(m + g + §). It depends on other factors such as growth of
population(rr), depreciation{) and the growth rate of knowledgg)(in a given country and other

pertinent policies affecting the magnitude of Heatkpenditure measure.

Assuming that the differential equation (2.3) arging the intensive Cobb-Douglas function

he = * equation 2.4 is derived.
Inhe () =(1—e ®)Inhe’ + e 2In he(0)..........cc.ccoeeeeeieeiieeeii e, (2.4)

he(0) is per capita health expenditure at time zeroafiqn (2.4) is converted to a model that can
be tested empirically. The health expenditure isasneed in per capita termage = heA.

Substituting for this equation in (2.4) it followlsat,

Inhe (t) —Inhe(0) = (1—e ) InA0)+ gt— (1 —e %) Inhe(0) + (1 —

TP INE ..o (2.5)

The initial level of health expenditure growth ssamed to be constant ands a vector of control
variables such as donor funding for health, HIPGtdelief and Abuja policy instrument (public
health as a percent of government expenditureymeates the steady state. The convergence of

health expenditure model in equation (2.5) candpeessed as follows:
Inhe (t) =7+ BIn[he(t) -Inhe (0)] + K'Y .coooviriiiiiie e e (2.6)

B < 0 takes the negative sign to imply convergempds.the vector coefficient of control variables.
When the vector of control variables is assumebetaero absolute convergence is determined.
The p-convergence hypothesis states that countries wthhealth expenditure catch-up with

those with high health expenditure over a giveretpariod.

HIPC debt relief is likely to influence the gronghhealth expenditure. One of the condition of the

award for the beneficiaries was to improve heaittidgators by allocating the extra resources in
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public health services delivery. The Abuja poliogtrument is likely explain the growth of other
health expenditure measures in the health systér8§A. The argument for inclusion of donor
funding, HIPC debt relief and the Abuja policy imshent emanates from Wang (2009). He
highlights the fact that coordination of policiesr@ss regions may influence resource
redistributions which in tandem result in convergerof health expenditure where income

convergence does not exist.

3.2 Testing for Convergence

This study specifies both absolute and conditionalvergence of health expenditure in SSA based
on the equation (2.6). The health expenditure éggare public health expenditure as a percent
of government expenditure (Abuja policy instrumemgal health expenditure per capita, total
health expenditure as a share of GDP, public heatbenditure as a share of total health

expenditure and private health expenditure as eesifdaotal health expenditure.

3.2.1 Absolute Convergence

The econometric specification for absolute gtaconvergence is shown in equation (2.7).

AEi,t = ( + (lEi,t—l + ei_t i=1, 2,..., N, t=1, 2,..., (T'l) .................................... (27)

Where E; ;_,is the natural logarithm of the health expendituagiable of countryi, in year
(t —1). AE;, is the natural growth of current health expeneitiom the yea(t — 1) tot. g; , is
the idiosyncratic error term which has both timeefic and unobservable individual effects. The
lagged health expenditure coefficient represents tbnvergence term. The convergence
hypothesis is that high health expenditure countead to have lower health expenditure growth
than low health expenditure countries. Tfjeis the convergence coefficient &f,_; and is

expected to be negativé; < 0.
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3.2.2 Conditional Convergence

The econometric specification used to test for derthl beta §) convergence is an extended

version of equation (2.7).

AEi,t = lp + ll)lEi,t—l + X;'t_lr + ‘Ui‘t |:1, 2,..., N, t:1, 2,..., (T'l.) .......................... (2.8)

WhereE;,_; and AE;, are defined as in equation (2.%),.—, is the vector of conditional
variables. Two sets of conditional variables weseds One specification of the conditional
variables are natural log of real income per capitéernal funded health expenditure as percentage
of total health expenditure and HIPC Debt reliefaholy variable (to indicate whether or not a
particular country was under the HIPC debt religf)the second specification, the interaction of
the Abuja policy instrument (public health expenditas percent of government expenditure) with
other health expenditure measures are added ag#tionatvariables. This is to determine how
change in public health expenditure as percenbeémment expenditure affects convergence (or
divergence) of the other health expenditure measuygis the idiosyncratic error term comprising

time-specific and unobservable individual effects.

If conditional -convergence exists the coefficient & ,_, expected to be negative)); < 0.
Under conditional convergence each Sub-Sahararc@ftountry’s health expenditure would

converge to a different steady state.

3.3 Estimation Procedure

In this study absolute and conditional convergenic health expenditure are estimated using
linear dynamic Generalized Method of Momentsrimaental Variables (LDPD GMM-1V). This
hybrid estimation technique combines Arellano andd(1991), Arellano and Bover (1995) and
Blundell and Bond (1998) estimators. Unlike stgémel data methods such as fixed effects (FE)
and random effects (RE), the LDPD not only controls unobserved heterogeneity but also
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endogeneity and unit root (accounts for statiogarithe estimates of fixed and random effects
panel data models are presented for comparisonlBBD estimates. The instrument used in the
estimation models are classified as either GMM tgpetandard with them being at levels or
differenced. GMM instruments are based on momemttians that are dependent on observable
random variables and unknown parameters that embexdyexpectation in the population when
evaluation is done at the true parameters (Woaetid002). Standard instruments are special case

of GMM which assumes there is no heteroscedasticity

The robustness for the dynamic panel estimatescivasked by testing for instruments validity
using Sargan over identification test. The WaldeZion test was used to determine the overall
significance of the estimated models. Finally, pre® of serial correlation was tested using the
Arellano-Bond autocorrelation test.

3.4 Definition of Variables and Data Sources

This section describes the data used in the coameggregressions. Table 2 presents the variables
names (Column 1), a short description of the véi&olumn 2) and the source of data for each

variable (column 3).

Table 2: Data Sources and Definition of Variables

Variable Variable description Data Source
Total healtt Total health expenditure is the sum of public and pri World
expenditure as % health expenditure. It covers expenditure for thwvision of | Development
of GDP health services (preventive and curative), famiénping Indicators
activities, nutrition activities, and emergency dasignated (World Bank,
: . 2013)
for health but does not include provision of wated
sanitation. This is expressed as a ratio of GDP.
Real healtt Real health expenditure per capita is the sum blipand World
expenditure per | private health expenditures as a ratio of totalytetjpn. Data | Development
capita are in international US$ converted using 2005 pasitiy I(r\}\?i)iﬁoBink
power parity (PPP) rates. 2013)
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Public healtt Public health exenditure consists of recurrent and cag| World
expenditure as % spending from government (central and local) busigstternal Development
of total health | horrowings and grants (including donations froneiinational| Indicators
expenditure agencies and nongovernmental organizations), acidlg@r (ZV(\)/fgd Bank,
compulsory) health insurance funds. This is exg@ss a ratiq )
total health expenditure.
Public healtt Public health expenditure consists of recurrentcapital World
expenditure as % spending expressed as ratio of total governmerdradifure. | Development
of government | ¢ js the Abuja Declaration 2001 policy instruméattraising | Indicators
expenditure. health expenditure in Sub-Saharan Africa. (ngfél)d Bank,
Private healtl Private health expenditure includes direct houskfml-of- | World
expenditure as % pocket) spending, private insurance, charitableations, and | Development
of total health | girect service payments by private corporationss & Indicators
expenditure. expressed as a ratio of total health expenditure. (g\glfél)d Bank,
External healtt | External resources for health are funds or seniic&md that | World
expenditure as %are provided by entities not part of the countryirestion. Development
of total health | The resources may come from international orgaioizst Indicators
?é(gﬁgf;%rgmg other countries through bilateral arrangement§mign (ngfél)d Bank,
for health care) nongovernmental o_rganlzatlons. These resourcgzaaref
total health expenditure.
Real income er | GDP per capita based on purchasing power paritictRasing | World
Capita Power Parity).Data are in constant 2005 internatiotS$. Development
Indicators
(World Bank,
2013)

HIPC Debt relie
Dummy variable

Dummy variable foHIPC beneficiary countes in Su-
Saharan Africa. 1, HIPC beneficiary; 0, otherwise.

Various World
Bank Bulletins
for HIPC
beneficiary
Countries.

4. Empirical Results

4.1 Descriptive Statistics

The descriptive statistics for the variables coasd in this chapter and defined in Table 2 are
shown in Table 3. From Table 3, the pooled meaotaf health expenditure as a ratio of GDP in
the sample of countries over the period 2001-204% w.9%. The minimum of total health
expenditure as percent of GDP was reported in BgahtGuinea in 2005 (1.7%) while the
maximum was in Sierra Leone (22.2%) in 2009. Thamwf Abuja declaration policy instrument

(public health expenditure as a percent of goventreependiture) was 9.5%, below the target of
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15% envisaged in the declaration. This indicatas $ome of Sub- Saharan Africa countries have
not been implementing the policy. The country tiegiorted the highest public health expenditure
as a percent of government expenditure was Eqaatdtinea in 2002 (26.9%) while Sudan had

the lowest 0.97% in 2001.

The mean of public health expenditure as a perktutal health expenditure was 48.4% during
2001-2011. This indicates that slightly over h&lt.6%) of health care expenditure in SSA was
from the non state sector. Congo, Democratic Reptiald the lowest public health expenditure
as percent of total health expenditure at (5.83%2001 which culminated to having highest private
health expenditure as a percent of total heajperditure of 94.7%. On the other hand, Seychelles
reported the highest public health expenditureeaasgmt of total health expenditure (93.5%) in

2006 hence having the lowest private health experedratio of total health expenditure of 6.5%.

Table 3: Descriptive Statistics of Variables includd in Health Expenditure Convergence

Models

Variable Mean | Std. Dev| Min | Max
Total Health Expenditure as a percent of GDP 59| 6 2 1.7 22.2
Public Health Expenditure as a percent of 9.5 4.5 0.97 | 26.9
Government Expenditure

Public Health Expenditure as a percent of Total| 48.4 17.2 5.3 93.5
Health Expenditure

Private Health Expenditure as a percent of Total | 51.6 17.2 6.5 94.7

Health Expenditure
Real Health Expenditure Per capita (PPP, 2005 | 166.4 233.8 9.6 1806.5
International US$)
Real GDP per Capita (PPP, 2005 International U$$R9538 | 5164.9 247.9 31968.6

External funded health expenditure as a perdent|@1.8 18.0 0.20 | 92.0
Total Health Expenditure

HIPC Debt Relief Dummy (1: Beneficiary; O 0.30 0.48 0 1
otherwise)

Note: Number of Observations = 495.
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The mean of real health expenditure per capita $$166.4. Although, higher than health
expenditure per capita (US$ 34- US$40) recommehgedommission on Macroeconomics and
Health (Commission on Macroeconomic and Health,12@Be standard deviation among SSA
countries is large. During the period 2001-201&, tinimum real health expenditure per capita
(US$ 9.6) was recorded in Congo, Democratic Repuhli2001 while Equatorial Guinea (US$

1,806) had the maximum real per capita health edipae in 2009.

Sub-Saharan Africa can be classified in the lowefdie income category. This is because the
average real GDP per capita (real income per gapitdlS$ 3,295.80 falls within the per capita
range of US$ 1035- US$4,086 as defined by WorldkRaA14). However, the standard deviation
showed large disparities in income distributiothi@ sub-continent. The lowest real GDP per capita
US$247 was recorded in Congo, Democratic Republ®001 while the highest (US$ 31, 968.6)
was recorded in Equatorial Guinea in 2011. The ageerof external (donor) funded health
expenditure, 21.8% indicated that Sub-Saharan @fcountries depend substantially on donor
funds to run health systems. The country with ¢lveelst donor funded health care was South Africa
(0.2%) while Eritrea health care was highly suppdrby donors at 92% of their total health
expenditure in 2004. The statistics show that dutime period 2001-2011 about 30% of SSA

countries benefitted from HIPC debt relief. .

4.2 Absolute and Conditional Convergence of HealtBxpenditure in Sub-Saharan Africa

This section presents estimates for absolute andittenal convergence of health expenditure in

Sub-Saharan Africa corresponding to equations @nd) (2.8). As indicated earlier in contrast

studies of developed countries health expendithie,study estimated convergence of multiple

measures of health expenditure. The sub-secti@n$ th 4.2.5 present econometric estimates for

specific measures of health expenditure.
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4.2.1 Public Health Expenditure as a Percent of Gevnment Expenditure

Table 4 present estimates of absolute and conditmnvergence of public health expenditure as
a percent of government expenditure. This varialde the Abuja Declaration policy instrument

picked in 2001 and the target was 15%. The restili’so model specifications are presented. The
rate of absolute convergence of public health edipere as percent of government expenditure is
estimated in model 1. Model 2 extends model 3 ldirapthree control variables: external health
expenditure as a percent of total health expereitdlPC debt relief dummy and real income per
capita. This yields conditional convergence rate eAplained previously the GMM- IV estimator

is able to control for endogeneity and autocori@haproblems. The presentation of results is

primarily focused on GMM models.

The p-value of the Wald test rejects the null hizgsts that the explanatory variables do not jointly
explain growth of public health expenditure. Theghdes of Sargan test for instruments validity
suggest that the null hypothesis cannot be rejetedover identifying restrictions are valid. The
Arellano Bond test of serial correlation does rgject the null hypothesis of no second order
autocorrelation as indicated by the larger p-valiiéerefore, the diagnostic tests suggest that the

estimates are consistent.

In model 1 of Table 4, the coefficient estimateha lagged public health expenditure as a percent
of government expenditure is negative (-5.37) agdifscant (p-value = 0.03). This estimate of

absolute convergence implies that public healtteesliure as percent of government expenditure
in SSA countries converges towards the Abuja taagéte rate of 5.4% per year between 2001
and 2011. In contrast to this study Apergis, et20113) did not find absolute convergence of health

expenditure for 17 EU countries.

Turning to conditional convergence (model 2), thefficient estimate of lagged public health

expenditure as a percent of government expendagufe70 with p-value of 0. This indicates that
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Table 4: Absolute and Conditional Convergence of Falic Health Expenditure (Dependent Variable is Growh of Public Health
Expenditure as a Percent of Government Expenditure)

Independent Variables

Model 1. Absolute Convergenc

Model 2: Conditional Convergenc

FE RE LDPD FE RE LDPD
Lagged public health expenditure as a percent of | -5.316*** -1.623*** -5.369** -5.295%** -1.773%* -5.698***
government expenditure (-9.50) (-5.29) (-2.19) (-9.30) (-5.33) (-6.70)
Lagged external health expenditure as a percento - - - -0.02 0.110 0.038
total health expenditure (-0.13) (1.13) (0.15)
Lagged Inreal GDP per capite) - - - -25.885* -2.C7& -54.47¢*
(-2.05) (-1.22) (-2.45)
Heavily Indebted Poor Countries (HIPC) debt relief - - - 1.821 -1.754 23.819*
dummy variable (1 if beneficiary. O otherwise) (0.37) (-0.55) (1.70)
Constant 55.383** 20.380+** 55.88¢** 247.38%** 35.49¢+** 455.047***
(10.13) (6.34) (6.18) (2.65) (2.54) (2.33)
Number of Observations 45C 45C 45C 45( 45C 45(
F-Test, (p-value) 90.17 - - 23.71 - -
(0.00) (0.00)
R-Squared 18.2 18.: - 19.1 17.2 -
Wald Test x?2, (p-value) - 28.03 4.81 - 33.8¢ 183.0¢
(0.00) (0.03) (0.00) (p=0.00)
Hausman testy?, (p-value) 62.1¢ - 64.2¢ -
(0.00) (0.00)
Sargan Test x2, (p-value) - - 9.27( - - 12.60¢
(0.99) (1.00)
Arellano-Bond Autocorrelation test (AR2) z-value -0.331 -0.52¢
(p=value) (0.74) (0.60)
Number of Instrumental Variables 29 48

Notes: (1) FE- Fixed Effects Model; RE- Rand&ffects Model; LDPD- Linear Dynamic Panel Data Mbde

(2) t-values are for the FE Estiimmatand z-values are for the RE and LDPD estimatiare shown in the parentheses;
(3) ***, ** * show significance athe estimates at 1%, 5% and 10%.

(4) Instruments:

lagged public health expenditure as a percengafernment expenditure).
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the rate of conditional convergence of publicaltiteexpenditure as a percent of government
expenditure is 5.7% conditional on external heaipenditure as a percent of total health

expenditure, being a beneficiary of HIPC debef@and real income per capita.

The percentage of health expenditure funded fromereal (donor) sources has positive but
insignificant impact on growth of public health exyliture. HIPC debt relief beneficiary countries
had higher growth in public health expenditure agcent of government expenditure compared
to non HIPC beneficiary countries. Growth in rpaf capita income in SSA had negative impact
on growth of public health expenditure.

4.2.2 Real per Capita Health Expenditure

Table 5 present the estimates of absolute conveegénodel 3) and conditional convergence
(Model 4 and Model 5) of real per capita healthengiture in SSA. In model 4 the convergence
of real per capita health expenditure was testeditonal on whether country received debt relief
under HIPC, external health expenditure as a pexfeiotal health expenditure and real income
per capita. Model 5, is extension of model 6. tudes public health expenditure as percent of
government expenditure (Abuja policy instrument) #re interaction of public health expenditure
as percentage of government expenditure and reagpita health expenditure. Model 5 results
are used to determine how Abuja policy inseanirhas affected the convergence rate of real

per capita health expenditure between 2001 andl.201

Based on the p-values of Wald test, the null hygsiththat there is no joint significance of the
explanatory variables is rejected. The Arellano-Bautocorrelation test does not reject the null
hypothesis of no autocorrelation since the tedissitzs are statistically insignificant as indiaéte
by respective p-values. This suggests that there erial correlation in the first difference eso

of these models. The p-value of the Sargan tesststandicate that the test fails to reject thalin
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Table 5: Absolute and Conditional Convergence of R Health Expenditure (Dependent Variable is Growthof Real per Capita Health

Expenditure)

Panel A. Regression Resul

Independent Variables

Model 3: Absolute Convergenc

Model 4: Conditional Convergence

Model 5: Conditional Convergenc

FE RE LDPD FE RE LDPD FE RE LDPD
Lagged In (real health -4 147 -0.541%** | -3.259*** -7.262%%* | -1.759*** -8.736%** -8.261*** | -3.198*** -7.220%**
expenditure per capita) (-7.57) (-3.23) (-3.04) (-9.17) (-4.32) (-5.26) (-9.81) (-7.64) (-3.88)
Public health expenditure | - - - - - - 0.155*** | 0.148** 0.178***
as apercent of (11.49) (11.73) (3.37)
government expenditure*
lagged In (real health
expenditure per capita)
Lagged public health - - - - - - -0.453** | -0.604*** | -0.693***
expenditure as a percent of] (-6.48) (-10.23) (-4.37)
government expenditure
Lagged external health - - - 0.049*** 0.002 0.117** 0.039** 0.001 0.078**
expenditure as percent of (2.69) (0.18) (2.82) (2.51) (0.06) (2.44)
total health expenditure
Lagged Ir (real GDP per - - - 8.409%* | 1.344** | 12.053** | 9.116** | 1.490** | 8.067**
capita) (4.42) (3.11) (4.71) (4.99) (3.50) (2.84)
Heavily Indebted Poor - - - 1.095** 0.164 2.350** 0.899* 0.349 1.769***
Countries (HIPC) debt (1.97) (0.44) (2.27) (1.87) (0.99) (2.87)
relief dummy variable
Constant 20.223%** 3.995%** 16.227*** -29.713*** -0.614 -52.095* | -32.580*** | 4.063** -29.353***
(8.19) (5.18) (3.36) (-2.48) (-0.31) (-1.81) (-2.90) (2.01) (-1.99)
Number of Observations 45C 45C 45( 45C 45C 45C 45( 45C 45(
F-Test, (p-value) 57.36 - - 23.1¢ - - 43.7¢ - -
(0.00) (0.00) (0.00)
R-Squared 0.12 0.12 - 0.1€ 0.17 - 0.4( 0.3¢ -
Wald Test x?2, (p-value) - 10.46 17.81 - 21.3¢ 28.5¢ 177.1¢ 20.9:
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Hausman testy?, (p-value) 47.8: - 77.0¢ - 58.2( -
(0.00) (0.00) (0.00)
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Sargan Test x?2, (p-value) 17.00¢ - 53.7¢ 43,58

(p=0.93) (0.13) (p=0.36)
Arellano-Bond AR(4): AR(2) AR(2)
Autocorrelation test (AR2) -1.398 -1.333 -0.279
z-value (p=value) (0.16) (0.18) (0.78)
Number of Instrumental 29 - 48 48
Variables

Panel B: Evaluation of the impact of Abuja policy nstrument on convergence of real per capita healtexpenditure for conditional
model with interactive term (model 5)(evaluated at the mean of SSA = 9.5%, Abuja Thrieshb5%)

Mean 15% Threshold
The coefficient estimate of lagged real per capéalth expenditure. -7.220 -7.220
The coefficient of interaction of In (real peapita health expenditure) and public | 1.691 2.67
health expenditure as a percent of governmentrehpee (0.178)
Net Convergence rate -5.529 -4.55

Notes: (1) FE- Fixed Effects Model; RE- Randome€fs Model; LDPD- Linear Dynamic Panel Data Model
(2) t-values are for the FE Estimatiand z-values are for the RE and LDPD estimataasshown in the parentheses;
(3) Mean value (9.5%) obtained fromatligsive statistics in Table 3.
(4) Instruments: Model 3 (four periadged In (real per capita health expenditure) (GMMIiodel 4 (two period lagged In (real per capitaalth expenditure)
(GMM), one period lagged difference of extermahlth expenditure as a percent of total heajpreediture, HIPC debt relief dummy); Model 5 ¢tperiod
lagged In (real per capita health expenditure) (GMMne period lagged difference of external heakpenditure as a percent of total health experd
(GMM), one period lagged external health expemdifs a percent of total health expenditure andCHiebt relief dummy ).

36



hypothesis that the instruments used in the maatels/alid. Thus the results of diagnostic tests

suggest the models are correctly specified.

Model 3 tests for absolute convergence of reatppita health expenditure. The coefficient of the
lagged real per capita health expenditure is -argb significant at 1% level. This result suggest
that SSA countries converged to the same equitibbiafi real per capita health expenditure at the
rate of 3.3% per year between 2001 and 2011. Qitoelies in developed regions support the
findings. Wang (2009) found an absolute convergesfc1.7% in US. Hitiris and Nixon (2001)

found absolute convergence of -0.03% for EU. Kerem,al. (2008) also found absolute

convergence ranging from -0.03% to -0.05% for @gita health expenditure in EU. Other studies
have found stochastic convergence for per capigdtthexpenditure (Aslan, 2009; Wang, 2009)

but Gerdtham and Lothgren (2000) and Lau and FR@#3) did not find stochastic convergence.

Next, focusing on model 4 to test for conditionahvergence, the coefficient of the lagged real
per capita health expenditure is -8.74 and siggmficat 1%. The estimate indicate that the
convergence rate of real per capita health expamdih SSA was 8.7% conditional on share of
total health expenditure financed by external ddanding, real per capita income and HIPC debt
relief. Thus increase in external funding for hieattare, real per capita income and having
benefitted from the HIPC debt relief increasedgtewth of real per capita health expenditure. All
the conditional factors had positive and significaoefficients. Hitiris and Nixon (2001) found

conditional convergence for per capita health egpare at -0.09% in EU and in US Wang (2009)

found a conditional convergence of -1.4%.

In order to test whether or not convergence rateahper capita, health expenditure was influenced
by the Abuja policy variable (public health expdnde as a share of total government expenditure)
an interactive variable between one period laghatfural log real per capita health expenditure

and public health expenditure as a percentdggovernment expenditure was included (Table
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5, Model 5). The coefficient of lagged real peritapealth expenditure and of the interactive
variable are negative and positive respectivelythBare statistically significant. If SSA
governments allocate 9.5% (mean) of their goverrnrbadgets to public health the conditional
convergence rate for real per capita health experedis about 5.5% (Table 5, Panel B). On the
other hand, if they allocate 15% of their total goyment expenditure to public health the rate of
conditional convergence is 4.55%. The coefficiafitsonditional variables in model 5 are positive
and significant. But the magnitudes are smallen thanodel 4.

4.2.3 Total Health Expenditure as a Percent of GDP

Table 6 present the results for both absolute anditional convergence of total health expenditure
as percent of GDP for Sub-Saharan Africa. Estimated®solute convergence are presented under
model 6. Model 7 and model 8 provide estimate®tal thealth expenditure as a percent of GDP

conditional convergence.

As indicated by the p-values of the Wald test irdei®, model 7 and model 8, the null hypothesis
that all explanatory variables coefficients arenflyi zero is rejected. The Arellano-Bond
autocorrelation test did not reject the null hygsils of no serial correlation as indicated by the
large p-values. Finally, as indicated by the p-galof the Sargan test, the null hypothesis that the
over identification restrictions are valid cannetrejected. Therefore, the instruments used in the

models are valid.

In model 6 of Table 6, the lagged total health exiiteire as a percent of GDP coefficient estimate
is -5.98 and significant at 1%. This indicatest tiotal health expenditure as a percent of GDP in
SSA converges towards the same equilibrium atateeaf 5.98% per year over the period 2001-
2011. Literature from the developed region have al®wn the same results. Kerem, et al. (2001)
found absolute convergence of between -0.04% af8%for total health expenditure as a percent

of GDP and Hitiris and Nixon (2001) reported a cangence of -0.11%. Fallahi (2011) showed
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Table 6: Absolute and Conditional Convergence of Ttal Health Expenditure (Dependent Variable is Growh of Total Health
Expenditure as a Percent of GDP)

Panel A: Regression Resul

Independent Variables

Model 6: Absolute Convergenc

Model 7: Conditional Convergence

Model 8: Conditional Convergenc

FE RE LDPD FE RE LDPD FE RE LDPD
Lagged total health -5.558** | -0.827** | 5,970 | -6.045*%* | -0.86** -0.428%* -11.418** | -4.969+* -17.065%**
expenditure as a percent of (-9.06) (-3.00) (-4.92) (-9.42) (-3.05) (-3.59) (-12.98) (-9.96) (-8.62)
GDP
Public health expenditure as - - - - - - 0.485** 0.397** 0.634**
a percent of government (10.62) (10.04) (4.23)
expenditure* lagged total
health expenditure as a
percent of GDP
Lagged public health - - - - - - -1.883** -2.403** -8.091**
expenditure as a percent of (-5.85) (-9.13) (-8.06)
government expenditure
Lagged external health - - - 0.121 -0.00¢ 0.822* 0.09¢ -0.04( 0.70¢*
expenditure as a percent of (1.48) (-0.16) (2.27) (1.31) (-0.88) (1.83)
total health expenditure
Lagged In (real GDP per - - - 11.85% -0.64¢ 31.162* 11.527** -0.61¢ 9.93*
capita) (1.86) (-0.75) (2.12) (2.03) (-0.79) (1.69)
Heavily Indebted Poor - - - 0.40: -0.23¢ 16.61%** 0.73¢ 1.711 17.002%**
Countries (HIPC) debt relief (0.17) (-0.15) (2.72) (0.34) (0.243) (2.91)
dummy variable
Constant 35.357** 7.697** 37.813*%* -52.66: 12.95¢# -197.47¢ -29.21° 36.367** 46.54:
(9.70) (4.39) (5.31) (-1.13) (1.74) (-1.73) (-0.70) (5.10) (1.05)
Number of Observations 45C 45C 45(C 45(C 45(C 45(C 45C 45( 45(
F-Test, (p-value) 82.0¢ - - 22.3¢ - - 38.5¢ - -
(0.00) (0.00) (0.00)
R-Squarec 0.17 0.17 - 0.1¢ 0.1f - 0.37 0.27 -
Wald Test x?2, (p-value) 9.0C 16.77 - 9.57 13.8¢ 115.9( 257.9:
(0.00) (0.00) (0.05) (0.01) (0.01) (0.00)
Hausman testy?, (p-value) 74.4 - 81.6( - 158.2¢ -
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(0.00! (0.00 (0.00!

Sargan Test y2, (p-value) 44.8¢ 15.08" - 39.3¢

(0.12) (0.30) (0.21)
Arellano-Bond AR(2) AR(6) AR(2)
Autocorrelation test (AR) z- -0.406 -0.983 0.096
value (p=value) (0.68) (0.33) (0.92)
Number of Instrumental 37 - - 18 40
Variables

Panel B: Evaluation of the impact of Abuja policy nstrument on convergence of total health expendituw as percent of GDP for
conditional model (model 8) with interactive term(evaluated at the mean of SSA = 9.5%, Abuja thieshb5%)

The coefficient estimate of lagged total healthemdture as a percent of GDP Mean Threshold (155)
-17.065 -17.065

The coefficient of interaction of total heaétkpenditure as a percent of GDP and public 6.02: 9.51

health expenditure as a percent of governmentreifppege (0.634)

Net Convergence rate -11.042 -7.555

Notes: 1) FE- Fixed Effects Model; RE- Random Bffedodel; LDPD- Linear Dynamic Panel Data Model

2) t-values are for the FE Estimatiand z-values are for the RE and LDPD estimatioashown in the parentheses;

3) Where p= are the probability values.

4) InstrumentsModel 6 (three period lagged total health expemditas a percent of GDP (GMM): Model 7 (six peritajged total health expenditure as a

percent of GDP (GMM) , difference of HIPC, amhe period lagged difference of external theekpenditure as a percent of total health edipere,
HIPC debt relief dummy and one period

(GMM), difference of growth of total health expliture as a percent of GDP, one period laggdterdnce of In (real income per capita), HIPCtdetief

dummy).
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that total health expenditure exhibited beta cogeece among some countries in OECD as well

as stochastic convergence.

The estimates of model 7, show that the coefficgstimate of lagged total health expenditure as
a percent of GDP is -9.43 and significant. This nsethat total health expenditure as a percent of
GDP conditionally converge at 9.43%. Hitiris anckdh (2001) found a conditional convergence
of 0.11% in EU for total health expenditure as ecpet of GDP. The conditional variables external
health expenditure as a percent of total healtleraipure, real income per capita and being HIPC

debt relief beneficiary are positive and statidlycsignificant.

Model 8 repeats the analysis but includes intesadiierm between total health expenditure as a
percent of GDP and public health expenditure aregmt of government expenditure. Total health
expenditure as a percent of GDP has a negativaignidicant coefficient. The coefficient of the
interaction term is positive and significant. PaBedf Table 6, shows that at the mean (9.5%) of
public health expenditure as a percent of gawent expenditure, the conditional convergence
rate of total health expenditure as a percentGBP is 11.04%. However, if the public health
expenditure as a percent of government expendsuaethe Abuja target (15%), the conditional
convergence rate of total health expenditure agraept of GDP falls to 7.56%. The results
indicate that as countries in SSA implement theijA declaration the convergence rate of total
health expenditure as a percent of GDP slows actilssmember countries. As in model 7, the
conditional variables have positive and significaoefficients. However, the coefficients are much
larger than those in model 7.

4.2.4 Public Health Expenditure as a Percent of Tat Health Expenditure

Table 7 present the estimates of absolute eonditional convergence of public health
expenditure as a percent of total health experadifthe models pass various diagnostic tests,

suggesting that they are well specified. The Wedd tejects the null hypothesis that all coeffitsen
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Table 7: Absolute and Conditional Convergence of Falic Health Expenditure (Dependent Variable is Growh of Public Health
Expenditure as a Percent of Total Health Expenditue)

Panel A: Regression Resul

Independent Variables

Model € Absolute Convergenc

Model 1C: Conditional Convergence

Model 11: Conditional Convergence |

FE RE LDPD FE RE LDPD FE RE LDPD

Lagged public health -1.407** | -0.270** -1.633%* -1.378% | -0.248** -2.302%* -1.866** | -0.666** -2.203%*
expenditure as a percentof | (-10.15) (-5.32) (-4.49) (-9.83) (-4.18) (-3.91) (-9.97) (-7.40) (-4.10)
total health expenditure
Public health expenditure as - - - - - - 0.047** 0.047** 0.067**
a percent of government (7.02) (7.69) (3.05)
expenditure* lagged public
health expenditure as a
percent of total health
expenditure
Lagged public health - - - - - - -0917* | -2.164%* -0.241
expenditure as a percent of (-2.00) (-6.53) (-0.17)
government expenditure
Lagged external health - - - -0.10: 0.00¢ -0.21( -0.14( -0.05¢ -0.255
expenditure as a percent of (-1.03) (0.06) (-0.59) (-1.48) (-0.87) (-1.66)
total health expenditure
Lagged In (real GDP per - - - -3.44¢ -0.55¢ 195.93(** -0.241 -0.44: 41.520**
capita) (-0.45 (-0.44) (2.91) (-0.03) (-0.35) (2.58)
Heavily Indebted Poor - - - -0.65¢ -2.68¢ -25.13* -1.53¢ -2.10¢ -15.03&
Countries (HIPC) debt relief (-0.22) (-1.36) (-1.90) (-0.55) (-1.08) (-1.85)
dummy variable
Constant 70.157%** | 15.62%** 81.322%* 96.96* 19.677** | -1329.16*>** 83.24: 37.072%* -219.868**

(10.47) (6.03) (4.63) (1.70) (2.15) (3.15) (1.54) (3.91) (-2.14)
Number of Observations 45( 45C 45C 45C 45C 45C 45( 45(C 45(C
F-Test, (p-value) 103.0¢ - - 26.07 - - 27.65 - -

(0.00) (0.00) (0.00)
R-Squared 0.2¢ 0.2¢ - 0.21 0.17 - 0.2¢ 0.21 -
Wald Test x?2, (p-value) - 28.3¢ 20.12 - 29.9:¢ 18.51 96.2¢ 134.0:

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Hausman testy? , (p-value) 77.6: - 82.5( 117.5¢ -
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(0.00! (0.00 (0.00
Sargan Test 2, (p-value) 27.87¢ - 18.88¢ 21.73¢
(0.97) (0.76) (0.99)
Arellano-Bond AR(2) AR(3) AR(2)
Autocorrelation test (AR) z- 1.235 1.221 -0.501
value (p=value) (0.22) (0.22) (0.62)
Number of Instrumental 46 - 29 48

Variables

Panel B: Evaluation of the impact of Abuja policy nstrument on convergence of public health expendite as percent of total health
expenditure for conditional model with interactiveterm (model 11)(evaluated at the mean of SSA = 9.5%, Abuja thrieshb5%)

The coefficient estimate of lagged public heakpenditure as a percent of total health experalitu| Mean Threshold
-2.203 -2.203

The interaction of public health expenditureapercent of total health expenditure with public 0.631 1.00¢

health expenditure as a percent of government ekipea (0.067)

Net Convergence rat -1.56¢ -1.19¢

Notes:1) FE- Fixed Effects Model; RE- Random Bffddodel; LDPD- Linear Dynamic Panel Data Model.

2) t-values are for the FE Estimatiord arvalues are for the RE and LDPD estimationshosvn in the parentheses.

3) Where p= are the probability values.
4)Instruments: Model 9 (two period lags of public lhe@xpenditure as a percent of total health exjterel(GMM): Model 10 (three period lags of growth
public health expenditure as a percent of totaltheexpenditure (GMM)): Model 11 (two period lag$ public health expenditure as a percent atélthealth
expenditure (GMM), one period lagged differerafeexternal health expenditure as a (GMM), onéiggelagged difference of public health expame as

a percent of total health expenditure (GMM) and gueriod lag of public health expenditure asceet of total health expenditure).
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of explanatory variables are jointly equal to zéellano-Bond autocorrelation test does not reject
the null hypothesis of no serial correlation in finst difference errors. Sargan test does notteje

the null hypothesis that over identification regtans are valid.

The lagged public health expenditure as a pexfdntal health expenditure in model 9 is negative
(-1.63) and significant at 1% level. The associa@efficient implies that absolute convergence of
public health expenditure as a percent of te¢alth expenditure was 1.63% annually during the

period 2001-2011.

Estimates of model 10, indicate that the coeffici@hpublic health expenditure as a percent of
total health expenditure is -2.30 and significarit%. This implies that conditional on HIPC debt
relief, real income per capita and donor fugdior health to public health expenditure as a

percent of total health expenditure converge?i2o per year to different steady states.

The coefficient estimate of external health expemdias a percent of total health expenditure
(donor funding for health) is negative but insigraht. Real income per capita has a positive and
significant coefficient while HIPC debt relief hasiegative and significant coefficient. This means
that holding other variables constant increaseah income per capita increases growth in public
health expenditure as a percent of total healtteedipure. On the other hand, holding other
variables constant HIPC debt relief beneficiaryrdaes had lower public health expenditure as a

percent of total health expenditure than non HIRGt delief countries.

Turning to the model with interaction term (modd),1coefficient of lagged public health

expenditure as a percent of total health experediginegative and significant at 1% level. The
interaction term between public health expendiasea percent of total health expenditure and
Abuja policy instrument is positive and significaithen public health expenditure as a percent

of government expenditure is at its mean (9.5%)ctmelitional convergence rate of public health
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expenditure as a percent of total health experalitut.57%. But when public health expenditure
as a percent of government expenditure ieeattbuja target (15%) the conditional convergence
public health expenditure as a percent of totaltheexpenditure is 1.2%. Both external health
expenditure as a percent of total health expereliad HIPC debt relief are negative and
significant. Real income per capita coefficienpasitive and significant.

4.2 5Private Health Expenditure as a Percent of Total Halth Expenditure

The estimates of absolute and conditional convexgém private health expenditure as a percent
of total health expenditure are displayed in Ta®leAll the diagnostic tests are satisfactory,
suggesting the models are well specified. The Weadd for overall significance of explanatory
variables rejects the null hypothesis of no joighsgicance. The Arellano-Bond autocorrelation
test does not reject the absence of serial cowrlaind the Sargan test does not reject the over

identification restrictions.

The lagged private health expenditure as a peafdaatal health expenditure enters model 12 with
a negative and significant coefficient of -1.24isTimplies an absolute convergence rate of 1.24%
in private health expenditure as a percent of to¢alth spending. But conditional on real income
per capita, HIPC debt relief and external healiheexliture as a percent of total health expenditure
(model 13) the convergence rate of private heapierditure as percent of total health expenditure
was 0.75%. External health expenditure as a pexfetatal health expenditure (donor funding)
coefficient is positive and insignificant while thane of HIPC debt relief enters with a positive
and significant coefficient. Real income per capd#iaters with a negative and significant
coefficient. An increase in real income per capg@duces the growth of private health expenditure
as a percent of total health expenditure. The lh@aaés of HIPC debt relief had higher growth in

private health expenditure as a percent of totaltheexpenditure than non HIPC countries.
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Table 8: Absolute and Conditional Convergence of Rvate Health Expenditure (Dependent Variable is the&Srowth of Private Health
Expenditure as a Percent of Total Health Expenditue)

Panel A: Regression Analys

Independent Variables Model 12: Absolute Convergence| Model 13: Conditicad Convergence | Model 14: Conditional Convergence Il
|
FE RE LDPD FE RE LDPD FE RE LDPD
Lagged private health -0.940** | -0.10¢** -1.247 | -0.95¢** | -0.12¢** -0.753* -0.507** 0.345** -1.015*
expenditure as a percent of total | (-10.33) (-3.21) (-1.79) (-10.31) (-3.20) (-2.20) (-4.79) (6.82) (-2.43)
health expenditure
Public health expenditure as a - - - - - - - 0.05¢** | -0.047** -0.10%x=*=*
percent of government (-13.68) (-12.84) (-6.68)
expenditure* lagged private
health expenditure as a percent
of total health expenditure
Lagged public health - - - - - - 1.287*** 2.53¢** -0.07¢
expenditure as a percent of (4.87) (11.82) (-0.05)
government expenditure
Lagged external health - - - -0.04¢ -0.03: 0.13¢ -0.01(C -0.05¢ -0.013
expenditure as a percent of total (-0.73) (-0.77) (0.77) (-0.19) (-1.49) (-0.14)
health expenditure
Lagged log of real GDP per - - - 5.41: -0.78¢ -22.504* 1.60¢ -0.54( -54.146%*
capita (1.06) (-0.94) (-2.13) (0.38) (-0.75) (-3.69)
Heavily Indebted Poor Countries - - - -1.57¢ -0.481 9.23¢* -1.21¢ 0.29¢ 16.93#*
(HIPC) debt relief dummy (-0.80) (-0.37) (1.97) (-0.03) (0.26) (2.44)
variable
Constant 48.848** | 5160+ 63.97¢* 10.77¢ 12.57¢ 199.66™** 29.82( -15.02¢ | 498.23%**
(10.20) (2.87) (1.78) (0.28) (1.53) (2.24) (0.92) (-1.92) (3.54)
Number of Observation: 45( 45C 45C 45( 45( 45C 450 45C 40¢E
F-Test, (p-value) 106.7( - - 27.0¢ - - 57.71 - -
(0.00) (0.00) (0.00)
R-Squared 0.21 0.21 - 0.21 0.1¢ - 0.47 0.3t -
Wald Test x2, (p-value) - 10.3¢ 3.22 - 11.57 94.6' - 189.8. 335.9:
(0.00) (0.07) (0.02) (0.00) (0.00) (0.00)
Hausman testy?, (p-value) 96.6¢ - 99.6¢ - 82.11 -
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(0.00! (0.00! (0.00!
Sargan Test y2, (p-value) 7.80: 35.37¢ - 21.54¢
(0.90) (0.36) (0.25)
Arellano-Bond Autocorrelation AR(6) AR(3) AR(5)
test (AR) z-value (p=value) -0.942 -0.249 0.048
(0.35) (0.80) (0.96)
Number of Instrumental 16 38 25
Variables

Panel B: Evaluation of the impact of Abuja policy nstrument on convergence of private health expendite as percent of total
health expenditure for conditional model with interactive term (model 14)(evaluated at the mean of SSA = 9.5%, Abuja thdesho

=15%)

The coefficient estimate of lagged private heaktpemditure as a percent of total health experalitu| Mean Threshold
-1.105 -1.105

The coefficient of interaction of private headtkpenditure as percent of total health experelénd -0.99¢ -1.57¢

public health expenditure as a percent of governmependiture (0.067)

Net Convergence rat -2.10¢ -2.6¢

Notes: 1) FE- Fixed Effects Model; RE- Random EfféModel; LDPD- Linear Dynamic Panel Data Model.
2) t-values are for the FE Estimatiand z-values are for the RE and LDPD estimatioashown in the parentheses;

3) Where p= are the probability values.

4) The instruments: Model 12 ( sixipdrlags of private health expenditure as a peroémbtal health expenditure (GMM)): Model 13 (terperiod lags of
external health expenditure as a percent of twalth expenditure (GMM), one period lagged défere of private health expenditure as peradntotal
health expenditure (GMM) and one period lag oivaie health expenditure as percent of totaltheexpenditure): Model 14 ( five period laggmiiate
health expenditure (GMM), one period lagged atéhce of external health expenditure as aepérof total health expenditure, one periodgéat difference
of private health expenditure as a percentodél health expenditure, difference of publicale expenditure as a percent of government elipee, one
period lagged private health expenditure apeecent of total health expenditure).
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The interactive term lagged share of private hea{ffenditure in total health expenditure and share
of public health expenditure in total governmenpenditure in model 14 is negative and
significant. When evaluated at the mean (9.5%) wflip health expenditure as a percent of
government expenditure the conditional convergeatseof private health expenditure as a percent
of total health expenditure was at 2.1%. But whealwated at the Abuja target of 15% the

conditional convergence rate increased to 2.68%.

5. Summary, Conclusions and Policy Implications

5.1 Summary

The main objective of this paper was to determihetiver health expenditure in SSA has been
converging since the Abuja declaration. Under threvergence hypothesis lower health spending
countries increase their health expenditure alionato catch up with their higher spending
counterparts (Wang, 2009; Narayan, 2007). The pkstja declaration period has been
characterized by overdependence on external supp@®b SSA countries have over 25% of their
total health expenditure funded by donors (WorlélteOrganization, 2013). Second, most of the
countries which have benefitted from the HIPC debéf are the ones who have implemented the
Abuja target. Third, most of the high income coigstrin SSA have higher per capita health
expenditure but have not reached the Abuja taf@gears on with an exception of Botswana. The
aim of the study was to determine whether extenealth resources, real income per capita and
HIPC debt relief affected convergence rates ofvdui@ous health expenditure measures. It also
sought to determine whether the Abuja target véjgtublic health expenditure as a percent of
government expenditure, influenced the speed ofvexgence of other health expenditure

measures.

The study of convergence in social spending has liméed to developed countries even as social

spending share of government spending in develoggtries has expanded. The current study
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extends the literature in several ways. First,x&mines a broader set of health expenditure
measures than previous studies which only congideiteer total health expenditure as a ratio of
GDP and/or per capita health expenditure. Secdredstudy provides econometric evidence on
convergence of health expenditure in the developiodd and Sub-Saharan Africa using recent
development in estimation of linear dynamic parsbdLDPD). Specifically, it applies a hybrid

dynamic panel estimation technique from Arelland Bond (1991), Arellano and Bover (1995)

and Blundell and Bond (1998). The main advantage other estimation methods is that it takes

into account dynamics and controls for endogenaitpbserved heterogeneity and stationarity.

Third, previous studies on conditional convergeatdealth expenditure control only for real

income per capita. The current study not only @affor real income per capita but also controls
for two developments in SSA since the Abuja dedlama First, many countries became heavily
reliant on external (donor) health financing. Setosome countries benefitted from HIPC debt
relief. Fourth, the study provides evidence onitieraction between the Abuja policy instrument
(public health expenditure as percent of governnesspienditure) and other health expenditure

measures.

The estimates of absolute convergence indicatetiwegand significant coefficients of lagged

public health expenditure as a percent of guvent expenditure, lagged real health expenditure
per capita, lagged total health expenditure asregmt of GDP, lagged public health expenditure
as a percent of total health expenditure arghdd private health expenditure as a percent of
total health expenditure. Therefore, each of thesdth expenditure measures converged toward
its particular steady state between 2001 and 20h4.estimates of the conditional convergence
models indicate that taking into account imporfaatures of SSA relevant to health expenditure
convergence of various health expenditure measxisss. In addition, conditional convergence

rate of various health expenditure measures detiinth increase in public health expenditure as
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a percent of government expenditure, with an exeef private health expenditure as a percent

of total health expenditure.

The estimates in the conditional models showed @éktdrnal health expenditure as a percent of
total health expenditure (donor funding) was pesibut did not affect growth of public health
expenditure as a percent of government experdénd private health expenditure as a share of
total health expenditure during the period 200R®d1. On the other hand, it contributed to
increase of real per capita health expenditural to¢alth expenditure as a share of GDP but
reduced public health expenditure as a share affiealth expenditure significantly. Real income
per capita in the post Abuja declaration period12@011 reduced the growth of public health
expenditure as a percent of government expenditudeprivate health expenditure as a share of
total health expenditure significantly. But it leal increased growth of real per capita health
expenditure per capita, total health expenditisrea share of GDP and public health expenditure

as ashare of total health expenditure sigmtiga

Sub-Saharan Africa countries that benefitted frolR® debt relief had a significant increased
growth in public health expenditure as a percégbeernment expenditure, real per capita health
expenditure, total health expenditure as a peroér@DP, private health expenditure as a perce
of total health expenditure more than the non-beiaeies. On the other hand, the HIPC debt relief
beneficiaries had a reduced growth in public healtpenditure as a percent of total health

expenditure compared to their counterparts whandidoenefit from the debt relief.

5.2 Conclusion

In conclusion, SSA countries with low health exp&ure relative to the steady state, move toward
the steady state faster than countries whose hegfinditure, is not far away from the steady
state. Convergence of various types of health edipge exists even after taking into account

conditional factors. External health expendituregeercent of total health expenditure increased
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the divergence of real per capita health experalitund total health expenditure as a percent of
GDP but led to convergence of public health expenelias a percent of total health expenditure
to the steady state. Real income per capita alstribated to divergence of real per capita health
expenditure, total health expenditure as a pefe®DP and public health expenditure as a percent
of total health expenditure. On the other hankkat to convergence of public health as a percent
of government expenditure and private health exiparedas a percent of total health expenditure
respectively. SSA countries who benefitted fronP@ldebt relief diverged from the steady state
of public health expenditure as a percent of gawemt expenditure, real per capita health
expenditure, total health expenditure as a sha@&Di#?, private health expenditure as a percent of
total health expenditure more than the non-HIPChtrees. On the other hand, HIPC benefitting
countries converged to a steady state of publidtthexpenditure as a percent of total health

expenditure more than non HIPC ones in SSA.

The increase in public health expenditure as agoérof government expenditure (Abuja policy
instrument) affected the growth rate of other lrea@kpenditure measures in the period 2001-2011.
The simulation at its mean (9.5%) shows that thexe a decrease in the growth of real per capita
health expenditure, total health expenditure ase@emt of GDP, public and private health
expenditure as a share of total health expendifithras, there was increased convergence rate of
the health expenditure measures. However, at tigaAarget (15%) the estimates showed a slower
decline in the growth of health expenditure meas@vecept for private health expenditure as a
share of total health expenditure. This implies #®SSA countries implement the Abuja target
other health expenditure measures variability distrease overtime.

5.3 Policy Implications

This study results have indicated that the Abujicpanstrument of public health expenditure as

a percent of government expenditure influenced mm@re of other pertinent health expenditure
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measures towards a common equilibrium. Therefakgypmakers need to continue lobbying for
its implementation across the Sub-Saharan Afriaanttees. This will motivate lower spending

countries to catch up with the higher health spemones in all categories of health expenditure.

The presence of convergence, provide evidencettaabtal, public and private health expenditure
categories are trending together in SSA. The caatinupward convergence of public health
expenditure (increase in growth of public healtipenditure between the period 2001- 2011)
might have increased health service delivery guodlity of life. This is through trained health
personnel, availability of medical equipment andgdrand good infrastructure such as medical
facilities. The downward convergence of privateltmeaxpenditure (declining trends in private
health expenditure in SSA in the period 2001-20h#l)cates that they are decreasing and the
burden of health care is shifting away from the deholds. This implies that vulnerability of
households is decreasing. Therefore, more effortthé policy makers are needed to increase
effectiveness of public health expenditure in healervice delivery in order to cushion the

vulnerable in SSA.

The contribution of donor funding and HIPC debieafto growth of some health expenditure
measures in SSA shows over reliance on externaicesuto support our health systems.
Additionally, HIPC debt relief benefitting countsieshowed positive growth of their health
expenditure. There is need to introduced altereativd sustainable health financing mechanisms
such as community based health insurance to retkmendency on donor funding for health care

and other external initiatives such as HIPC dediefre
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CHAPTER THREE

HEALTH EXPENDITURE AND CHILD HEALTH IN SUB-SAHARAN  AFRICA

1. Background

Promotion of good health for children has featupedminently in international agenda. For
instance, one of the Millennium Development GoM®(s) is to reduce child mortality rates by
two-thirds in the developing world by 2015 (UN, 2Q)OHowever, this target is unlikely to be met
(United Nations, 2011). Healthy children attain meducation, high labour productivity as adults
and therefore enhance economic growth (Amiri ancdtham, 2013; Belli, 2005; Stenberg, et al.
2014; DSAED, 2010). This potential benefit proviéesimpetus for provision of adequate health

services to the children.

Since 1990, under-five mortality rates have dediaeross the world. Over the period 2000-2011,
average under-five mortality rates across the woelclined by 30% compared to 16% during the
period 1990-2000 (Table 9). However, comparedheraegions of the world Sub-Saharan Africa
(SSA) had the highest under-five mortality rateddiionally, large differences were observed in
under-five mortality rates within SSA. West and @abhAfrica had the highest under-five mortality
rate (132) compared to Eastern and Southern A{Bdain 2011. Thus, despite the decrease in
some countries (Table Al in appendix) SSA is famfrachieving the MDG to lower under-five
mortality rates by two-thirds in 2015. Only BotswarCape Verde, Eritrea, Ethiopia, Liberia,
Madagascar, Malawi, Mauritius, Niger, Rwanda, Sahétanzania and Zambia might achieve the

MDG target.
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Table 9: Regional Comparison of Under-Five Mortaliy Rates across World Regions

Under-Five Mortality rates
(Deaths per 1000 live MDG Decline in Under-Five
births) Target Mortality Rates (%)
Region 1990- 1990- 2000-
1990 2000 2011 2015 2011 2000 2011
Africa 163 141 100 54 39 13 29
Sub-Saharan Africa 178 154 109 59 39 13 29
Eastern and Southern
Africa 162 135 84 54 48 17 38
West and Central Africa 197 175 132 66 33 11 25
Middle East and North
Africa 72 52 36 24 50 28 31
Asia 85 65 44 28 49 24 32
South Asia 119 89 62 40 48 25 30
East Asia and Pacific 55 39 20 18 63 29 49
Latin America and
Caribbean 53 34 19 18 64 36 44
Central and Eastern
Europe/Commonwealth of
Independent States 48 35 21 16 56 27 40
World 87 73 51 29 41 16 30

Source of Data: UN Inter-Agency (UNICEF, WHO, WoBdnk, UNPD and UN DESA) Child Mortality
Estimation (2012).

Table 10 provides a summary of the factors that heawe contributed to the decline in under-five
mortality rates in SSA and corresponding quantigindicators. The decrease in under-five
mortality rates during the period 2000-2011 coiedidvith increases in public health spending in
some SSA countries. A possible reason for the asman health spending maybe the Abuja
Declaration of 2001 that sought to increase puiialth spending in SSA. At the same time, there
has been increased donor funding of health progesrfrom US$ 1.4 billion in 2002 to US$ 8.7
billion in 2010 (Wexler, et al., 2013). These inmentions have reduced death from malaria (World
Health Organization, 2011b); Measles and Pertusgestious diseases such as Cholera; and from

HIV/AIDS related illnesses (UNAIDS, 2012).

Other factors which might have influenced the reidnan under-five mortality rates in the period

2000-2011 are as follows. Growth in the real incqaecapita which improved standard of living
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Table 10: Probable Factors Influencing the Declinén Under-Five Mortality Rates in SSA

Percerage of Children Und«five Years Usin¢
Insecticide Treated Bed Nets (ITNs)

3% (2000); 23% (200); 24% (2008); 35% (2009); 50% (2011); 53% (20
Results:Malaria specific mortality rates decreased by al3@36 in SSA in the period 2000-
2010 (World Health Organization, 2011b).

Immunization Rates for Measles (%) 023
months children)

53% (2000); 69% (2008); 74% (20173% (2012).
Results;The number of deaths averted from measles isecetrom 197,900 in 2000 to
569,300 in 2010 (Simons, et al., 2012)

Pregnant Women with HIV Receiving A-
Retroviral Therapy to Prevent Mother to Child
Transmission (MTCT)

446,000(34%) in 2007; 576, 800 (45%) in 2008; 6@Q,%H4%) in 2009; 674,000 (50%) in 20:
Results: Number of new pediatrics cases of HIVdtifms reduced from 430,000 in 2009 to
390,000 in 2010 (WHO, et al., 2011).

Average Real Gross Domestic Product Gro
(Annual %)

6.4% (200-2008); 5.4% (210); 5.3% (2011); 5.1% (2012(World Bank, 201%

Female Literacy (% Gross enrolment rate
Primary Education )

74.8% (2000); 79.7% (2002); 85.6% (2004); 91.5 @0E); 94.8% (2008); 95.8% (201!
(World Bank, 2013)

Average Increase in Public Health Spending ¢
of Government Expenditure

0.9% (2000); 8.5% (2002); 9.2% (2004); 9.6% (20063% 2008); 9.8% (2011); (World Ban
2013)

Women Empowerment (proxy for ability to e:
income) - (Labor Force Participation Rates %)

61.3 (2000); 62.7% (2006) ; 63.1 (2011) (World Baz013

Governance (CPIA Quality of Publi
Administration Rating; low=1; high=6)

Average of .9 (for the period 20(-2011)(World Bank, 201

Governance; (CPIA Transparency, Accountab
and Corruption in Public Sector rating; low=1;
high=6).

Average of 2.8 (for the period 2(-2011) (World Bank, 201

Poverty Redtion ( those living under 1.25/d:
% of population

55.7% (2002); 52.3% (25); 49.2% (2008); 48.5% (201(World Bank, 201:

Sources of Data: Several World Malaria Reports §2012); Global HIV/AIDS Response Reports (200620 World Development Indicators (World Bank, 2013)

WHO (Global Health Observatory, 2013).
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and access to resources (Houweling et al., 200yawu and Erhijakpor, 2007; Yaqub, et al.,
2012). Improved literacy levels for mothers impreveeir capacity and enables them to consume
and access quality health care for their childranydnwu and Erhijakpor, 2007). Increased
participation of women in labour force enhancesrtlearning power, therefore influencing
household quality of life through good nutritionafgg, et al., 2013). Improved quality of
governance through reduced corruption levels &yiko result in efficient use of resources in the

health sector (Gupta et al., 2000; Yaqub, et 8122

1.1 Statement of the Problem

Despite reduction in under-five mortality rates38A from 154 per 1000 live births in 2000 to
109 per 1000 live births in 2011, under five mabty is relatively high in SSA compared to other
regions where the rates are below 100 (UN Interrage2012). Unless the under-five mortality
rates in SSA are reduced, there are likely to affegatively the human capital reserve and future
economic gains in SSA. However, research evidendbefactors that reduce under-five mortality

rates is inconclusive (Novignon, et al., 2012).

Public health expenditure is a key policy instrutrexpected to reduce under-five mortality rates
(Anyanwu and Erhijakpor, 2007). However, previodsdges relating health expenditure to
reduction of child mortality have been inconclusid@yanwu and Erhijakpor (2007), Novignon,
et al. (2012) and Issa and Ouattara (2005) fouatithSSA increasing health expenditure would
significantly reduce child mortality rates. Studiek other regions and those of developing
countries have also provided similar evidencedlkani, et al., 2010; Bhalotra, 2006; Houweling,
et al.,, 2005; Muldoon, et al., 2011; Farag, et 2013). However, some studies did not find
significant link between health expenditure andcchortality (Gupta, et al., 1999; Yaqub, et al.,
2012; Gani, 2008). Thus the issue of whether puig@lth spending has an impact on under-five

mortality is still not settled.
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It has been argued that poor governance is a pessiplanation for ineffectiveness of public
spending to reduce under-five mortality rates (Rajr and Swaroop, 2008). In particular, high
corruption levels are likely to cause inefficiengy health service delivery. This involves
embezzlement of funds, health staff absenteeisih,ira@gular procurement due to bribery and
kickbacks, drugs and equipment pilferage and inl kiayments (Lewis, 2006a; Savedoff, 2006).
The average corruption perception index for -Saharan Africa was 3.02 (out of a scale of 1
to 10) for the period 2000-2009 indicating tbatruption is a problem in SSA (Teorell, et al,
2011). A very small number of studies examine fifece of good governance in improving child
health. These studies suggested that good goverrmamcreduce child mortality directly and by
enhancing the effectiveness of public health exjered (Yaqub, et al., 2012; Rajkumar and

Swaroop, 2008; Gupta, et al., 2000; Farag, e2al.3).

Most studies of the impact of health expenditurecbild mortality do not take into account
dynamics. Some have used ordinary least squares(@gS Houweling, et al., 2005; Rajkumar
and Swaroop, 2008; Yaqub, et al., 2012) whilerthise static panel data models (e.g. Novignon,
et al., 2012; Farag, et al., 2013). Few studiese hexamined whether the impact of health
expenditure on child mortality depends on the dquadf governance, that is, the interaction
between health expenditure and governance. Itde abt known how the effect of health
expenditure on child mortality varies within SSAgiens. Such information is necessary for
understanding problems arising from poor governamecehow they affect effectiveness of health
expenditure. Additionally, investigating differersce the effectiveness of health expenditure in

SSA region may provide a platform for region speablutions to reduce child mortality.
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1.2 Research Questions
The main research question addressed in this &uBy increased health expenditure and reduced
corruption significantly affect child mortality iSsSA?The specific research questions addressed

in this study are:

a) How does health expenditure affect under-five niibyten SSA?

b) Does the level of corruption influence effect ohtlle expenditure on under-five mortality in
SSA?

c) Are there significant regional differences in thteet of health spending and corruption on

under-five mortality in SSA?

1.3 Research Objectives
The main objective of this study is to examinergiationship between health expenditure and
under-five mortality and the role of governanceisnment within which health spending

occurs in Sub-Saharan Africa.
The specific objectives of this study are:

a) To estimate the impact of health expenditure ardkrHive mortality in SSA.

b) To test whether effect of health expenditure onewtitke mortality in SSA depends on level
of corruption.

c) To examine whether there are regional differencethé relationship between health care
spending, level of corruption and under-five matyah SSA.

1.4 Contribution of the Study

This study provides new evidence on relationshifween health expenditure and under-five

mortality in the post Abuja declaration era. Wtkception of Novignon, et al. (2012) who used

static models there is limited literature on relateffects of public and private health expenditure
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on child mortality in SSA. Other existing studiegk as Anyanwu and Erhijakpor (2007) focus
only on the effects of total and public hkeakpenditure on under-five mortality. The cutren
study departs from existing studies in SSA by upiagel data to examine the effects of corruption
and how corruption levels influence effectiveneskaalth expenditure on under-five mortality.
The relevance of the study arises from the fadtréduction of child mortality in SSA is a priority
agenda in policy makers’ perspective. The MDG goaleducing child mortality to a third of 1990
levels is still being implemented till 2015 andnist likely to be met by many SSA countries.
Furthermore, reduction in under-five mortality igcessary for human capital stock, future
investments and future workforce availability. Bglmakers are therefore likely to benefit from
the knowledge of how health expenditure hapacted on child mortality since the Abuja
declaration on public health expenditure. Thisvtes an impetus for assessment of success of
the policy in improving child health in SSA overethast decade. Understanding how quality of
governance especially levels of corruption hascéée child mortality directly and its impact on
effectiveness of public health expenditure proside platform for controlling corruption in the

health sector.

Furthermore, existing studies of the impact of theakpenditure on under-five mortality rates have
not examined the potential regional heterogenaitgss SSA sub-regions. Given varied policies
and health systems the effectiveness of healthrelfpee on under-five mortality in SSA is likely
to differ across sub-regions. This study providadence on these differences. Increasing interest
in regional integration makes comprehension ofargji variations in effectiveness of health
expenditure and quality of governance on reductibrehild mortality in SSA relevant. This
contributes to policy prescriptions that are foclise solving regional specific concerns on health

expenditure, levels of corruption and child mottali
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Unlike previous studies for SSA this study usedirgdr sample. The application of the linear
dynamic panel model (GMM-IV) is a departure froneyious studies that use OLS, fixed effects
and random effect estimators. The dynamic GMM-Ithteque introduces dynamics, control for
endogeneity and heterogeneity as well as ensutatigisarity. Hence more robust estimates than
in the other static panel models are achieved.

This study is a benchmark for future research iA 88 health expenditure, corruption and child
mortality. This is through expansion of the subj@etiter within region analysis (Eastern Africa,
Western Africa, Central Africa and Southern Afric&esearch can focus on differences in income
grouping and how they allocate resource to thetimesdctor. This is likely to inform policies
relevant to reduction of under-five mortality irettong-run. Research can also focus on measures
of corruption in the health sector and how it affechild mortality and effectiveness of public

health expenditure when such data become available.

1.5 Organization of the Chapter

The remainder of this chapter is organized as \fisdlosection 2, presents the literature review.
Section 3, outlines the methodology used in theepapection 4, presents the descriptive statistics

and econometric results. Section 5, presents a suyniconclusion and policy implications.

2. Literature Review

This section examines empirical literature on tifiect of health expenditure and corruption levels
on child mortality rates. Several studies have emath the relationship between different
categories of health expenditure and child moxtalging different types of data and estimation
methods. The results differ across studies. Soadkest found no effect of health expenditure on
child mortality (e.g. Gupta, et al., 1999 (totahlie expenditure); Gupta, et al., 2001 (privatdthea

expenditure)). Others found limited effect (e.dnfér and Pritchett, 1999) and yet others have
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found strong effect of health expenditure on chilattality ( e.g. Houweling, et al., 2005; Bokhari,

et al., 2007; Baldacci, et al., 2003; Anyanwu aniijgkpor, 2007; Novignon, et al., 2012) .

The first strand of literature are the cross-sectictudies relating health expenditure and child
mortality. These studies include Houweling, et(2005), Bokhari, et al. (2007), Baldacci, et al.
(2003), Gupta, et al. (1999; 2001), Filmer anddRgett (1999) and Gottret and Schieber (2006).
Houweling, et al. (2005) examined the effects dilfuhealth expenditure on under-five mortality
rates in a sample of 43 countries in Africa, Asia datin America with emphasis on differential
impact among the rich and poor. OLS estimates @ddt that a 10% increase in public health
expenditure per capita would decrease under-fivetatiy rates by about 1.1% (rich) to 2.4%
(poor). The weakness of this study emanates frolmaocounting for potential endogeneity of
health expenditure in the under-five mortality etpra which could occur because of reverse

causality.

Using a sample of 127 developed and developingtdesnBokhari, et al. (2007) studied the link
between per capita public health expenditure amtisfive mortality rates. Unlike Houweling, et
al. (2005) the paper controlled for endogeneithedlth expenditure and real per capita GDP by
using instrumental variable generalized method @ments-Heteroscedastic OLS estimator
(GMM-HOLS) and Heteroscedastic Two-stage Least B8puéGMM-H2SLS). The estimated
elasticities imply that a 1% increase in per cappablic health expenditure reduced under-five
mortality by 0.34% and 0.52% for developed and tgirg countries respectively. Though the

study used GMM models the type of data used doeaawount for dynamics.

Baldacci, et al. (2003) estimated the relationdigfween 3-year (1996-1998) averages in public
health expenditure and both infant and under-fiwetality rates for 94 developing and transition
economies. To account for potential endogeneitheaith expenditure and heteroscedasticity in

the cross-sectional data, Weighted Two stage L®gstres (WTSLS) was used. The cross-section
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results indicated that an increase in public heatienditure by 1% resulted in decline of under-
five mortality rate by about 0.22%. For the infamdrtality rate, a rise in public health expenditure
by 1% reduced it by 0.13% to 0.22% across threemmasbn methods (OLS, 2SLS and WTSLS).
Baldacci, et al. (2003) also treated health st@tdant and under-five mortality) as a latent vate
and used covariance structure model to determimerelationship with government health
expenditure. They found insignificant relationshgiween health expenditure and both infant and
under-five mortality. Even when the income groumafountry was taken into consideration, the
coefficient of public health expenditure was gtil$ignificant in the health status equation. The
authors argued that such a model is appropriatdeadth status is multidimensional and

unobservable and cannot be measured by healthatodsc

Similarly, Gupta, et al. (1999) applied OLS and 3o investigate the effects of total health
spending and public spending on primary health gqgublic expenditure on clinics and
practitioners or on preventive health) on undee-finvortality rates in 50 developing countries and
transition economies. They found that an increas@rimary health care expenditure by 1%
reduced under-five mortality rates by 0.97% and®9espectively. The estimation results also
indicated that total health expenditure as peroér@DP did not significantly affect under-five
mortality rates. The authors identified two wealewekthe study. First, non-uniform definition of
primary health expenditure across countries. Secpatkntial correlation between the control
variables measles immunization rates and adukn#icy. Furthermore, due to inconsistencies in
data the sample size used was far below thtealiBD observations (30 in OLS and 29 in 2SLS)
this leaves very few degree of freedom which rafgct robustness of the estimates realised

in the study.

In another study, Gupta, et al. (2001) examinedstparate effects of public and private health

expenditure on under-five mortality rates amongaber and non-poor households in 70 countries.
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The OLS estimates showed that an increase ificputealth expenditure per capita by 1%
reduced under-five mortality rates by between 0189%.32% in the poor households. But private
health expenditure had insignificant effect. Far tlon-poor households, the results indicated that
an increase of 1% in public and private health edpare per capita led to a decline in under-five
mortality rates by 0.23% and the range of 0.28%.48% respectively. Just as the Houweling, et
al. (2005) study, the paper does not account fdogeneity of health expenditure and under-five

mortality.

Filmer and Pritchett (1999) like Gupta, et al. (2P8pplied OLS and 2SLS to examine the impact
of public health spending on child and infant miitstausing cross-section of 98 countries. The
OLS estimates showed that an increase in publithheapenditure by 1% led to a fall in under-
five mortality by 0.14% at 10% significance levedicating a weak link. However, once the
potential endogeneity of health expenditure wasrestid through 2SLS, the effect of health
spending on child mortality was insignificant. Taethors do not include the effects of private

health expenditure on under-five mortality.

Gottret and Schieber (2006) used several methodsS,(®leteroscedastic OLS, 2SLS and
generalized method of moment Heteroscedastic 2% ®)vestigate the relationship between
government health expenditure and under-five mytedtes in 2000 for 113 countries. The OLS
estimates indicated that increase in governmenitthexpenditure by 1% reduces under-five
mortality by 0.17%. This result is lower than thagleich controlled for endogeneity (2SLS and

GMM-H2SLS) which ranges from 0.34% to 0.4%.

One of the cross-sectional studies focusing orcetiecorruption on provision of health services
is Gupta, et al. (2000). The study analysed datsaayed for the period 1985-1997 for each of 128
developed and developing countries using OLS and2%he OLS baseline estimates indicated

that unit increase in corruption levels raised@iiortality and infant mortality by 0.37 and 0.35
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per 1000 live births respectively. When level ofraption was conditioned on income, the impact
of corruption increased under-five and infant miasteby 0.13 and 0.14 per 1000 live births

respectively. When endogeneity was accounted foutfh 2SLS unit increase in corruption levels
raised child mortality by 0.10 per 1000 live birtrespectively. The authors concluded that

lowering corruption was essential for better healitcomes.

The overall results from the cross-sectional stidie inconclusive. Some studies (Houweling, et
al., 2005; Baldacci, et al., 2003; Bokhari, et 2007; Gupta, et al., 1999; Gottret and Schieber,
2006; Gupta, et al., 2001) have found a reducimgsagmificant effect on under-five mortality. On
the other hand, some studies such as Filmer aridh@tti (1999) even after controlling for
endogeneity found insignificant relationship betwpablic health expenditure and child mortality.
In addition Gupta, et al. (2001) found insignifitdimk between private health expenditure and
under-five mortality while Gupta, et al. (1999) falinsignificant relationship between total health
expenditure and under-five mortality. Gupta, et(2000) found a significant increase in child
mortality and infant mortality when level of cortign is high. The estimated magnitudes of the
effects of health expenditure on child mortalityywaidely across the studies reviewed. In cross-

sectional studies temporal dynamics are not aceduior because of their one period nature.

The second strand of literature are studies thed time series data to determine the relationship
between health expenditure and under-five mortaliiyne series studies provide a trend and
temporal perspective. Such studies can be useadjecpfuture patterns of behaviour of both health
expenditures and child mortality. Anand and Rawall[1993) examined the impact of public health
expenditure per capita and infant mortality rat&rmLanka. They used data for 1952-1981. OLS
estimates showed that increasing public health rekpee per capita by 1% reduced infant

mortality by about 0.33%. However, this study neiticontrolled for potential endogeneity of
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public health expenditure in the infant mortalityuation nor examined the time series properties

of the data used. Thus the estimated relationshigbe spurious.

Yaqub, et al. (2012) estimated the impact of pubéalth expenditure and governance on under-
five mortality rates in Nigeria using OLS and 2SI8e study covers 1980 to 2008. They estimated
the direct effect of public health expenditure arder-five mortality and the interaction effect
between public health expenditure and corruptioelge Without the interactive variable the OLS
and 2SLS estimates indicate that increasing piigladth expenditure by 1% increases under-five
mortality rates by 0.03% and 0.05% respectively.the model with the interactive variable, the
level of corruption significantly reduced underdiwmortality and the interaction between public
health expenditure and level of corruption is pesiand significant. In the 2SLS, increasing public
health expenditure by 1% at the mean of corruptemel (0.78) in Nigeria raises under-five
mortality rates by 0.01%. The study used small sar{@0 observations) such that with several
explanatory variables few degrees of freedom aedlable for statistical inferences. The paper
does not also examine the time series propertieeeotiata. Thus the estimation results maybe

spurious.

In general time series studies do not control foohserved heterogeneity. Second, the studies
focus on a single country or region. This may inggéneralisation of the study results to other

countries.

The third strand of studies used panel data. Teeotipanel data to analyse the effect of health
expenditure on child mortality presents some acagag over both cross-sectional and time series
data. With panel data the number of observatiooseases and it is also possible to control for

unobserved country specific effects.
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One category of panel data studies related totdlpblic health expenditure effects on child
mortality (Anyanwu and Erhijakpor, 2007; Baldacet, al., 2003; Gani, 2008). Anyanwu and
Erhijakpor (2007) focused on health expenditurewamdir-five mortality rates in Africa. The study
used a panel of 47 countries for the period 199%20he authors applied three estimation
methods, robust Ordinary Least Squares (ROLS)relmast Two-stage Least Squares (R2SLS) to
account for endogeneity and fixed-effect estim&boaiccount for unobserved heterogeneity. The
paper found that an increase of 10% in per captt health expenditure would decrease under-
five mortality rates by the range of 1.7% to 6.384dditionally, an increase in public per capita
health expenditure by 10% would reduce under-fieetaiity rates by the range of 1.8 % to 2.5%

across the three estimation methods.

Applying a fixed effects model to data from sevaweifc Islands, Gani (2008) examined the effects
of per capita public health expenditure on infantl ander-five mortality for selected periods

between 1990 and 2002. The fixed effects estimatias corrected for auto-regression of order
one. The study found an insignificant relationdigpwveen per capita public health expenditure and
under-five mortality. On the other hand, increaspeg capita public health expenditure reduced
infant mortality by 0.66%. This study did not canitfor potential endogeneity of health

expenditure. The size of the sample used was $n=#B) such that with 12 explanatory variables

few degree of freedoms for hypothesis testing eite |

Baldacci, et al. (2003) estimated the impact ofligufiealth expenditure on under-five mortality
using two estimators; feasible generalised leasires (FGLS) and Arellano-Bond GMM-IV. The
results for FGLS and Arellano-Bond indicated thatracrease in public health expenditure by 1%
reduced under-five mortality rates by 0.28% and%@ Tespectively. But FGLS estimates showed

that increasing public health expenditure by 1%eased infant mortality by 0.06%. The strength
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of this study is that it accounts for dynamics potential endogeneity of health expenditure in the

under-five mortality equations estimated by GMM.

Another category of panel data studies consideintpect of public and private health expenditure
on health outcomes (example, Freire and Kajiurd12Blovignon, et al., 2012). Freire and Kajiura

(2011) examined the link between components oftheaipenditure and under-five mortality in

Asia-Pacific countries. A Fixed effects model wasmated using panel data for the period 1990
2009. The authors found that a 1% rise in publatheexpenditure reduced under-five mortality
rates by 0.06%. A 1% increase in private healtreagpure reduced under-five mortality rates by
0.10%. However, the study does not account forrgialeendogeneity of public and private health

expenditure in the estimated under-five mortalgyation.

Similarly, Novignon, et al. (2012) studied the effe of public and private health care expemditu
on infant mortality rates in a panel of 44 Skdiharan Africa countries for the period 1995-
2010 using fixed effect model. The results indiddteat a 1% increase in total health expenditure
reduced infant mortality by about 3 per 1000 liwehs. The results further show that increasing
public and private health expenditure by 1% redunedality rates by 4.2 and 2.5 per 1000 live
births respectively. A drawback of these resultshat potential endogeneity of the health

expenditure variables in both infant and under-fn@tality equations was not taken into account.

A third group of panel data studies examined tfecebf governance measures on health outcomes
(Rajkumar and Swaroop, 2008; Farag, et al., 201B;aHd Mendoza, 2013). This emerging
literature examined the role of governance enviremnon the effectiveness of health expenditure.
Rajkumar and Swaroop (2008) investigated the pratiip between public health expenditure and
under-five mortality rates and how governance (gation and quality of bureaucracy) affects the
relationship. The study used a three year panel(@&00, 1997, and 2003) covering 91 developed

and developing countries. Pooled OLS estimatecateld that a 1% increase in public health
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expenditure reduced under-five mortality by 0.18f6the equation containing the interaction of
public health expenditure and level of corruptidhe public health expenditure estimate is
insignificant while the interaction variable is a¢ige and significant. However, the estimates may
be biased as potential endogeneity of health expeadn the child mortality equation was not

controlled for.

In Farag, et al. (2013) a link between health eggare, infant and child mortality, and the role of
governance in low and middle income countries ieg@tigated. The paper applied fixed effect
method of estimation to a panel of 133 countrigstlie years 1995, 2000, 2005 and 2006. The
estimates showed that a 1% increase in total heajtlenditure reduced under-five mortality by
the range of 0.15% to 0.38%. On the other harldyieéred infant mortality by the range of 0.13%
to 0.33%. Increasing government health expendreolaced under-five mortality by a percentage
ranging from 0.1 to 0.19 while private health exgiture reduced it from the range of 0.07% to
0.08%. Additionally, a rise in government healtlpenditure by 1% led to a decline in infant
mortality ranging from 0.08% to 0.17%, while incse® private health expenditure by 1% reduced
infant mortality by the range of 0.05% to 0.07%pexsively. The estimation results indicated that
improving the level of government effectiverfessduced child mortality. The full effect of
government health expenditure with respect to img@dogovernment effectiveness (evaluated at
the mean) led to a reduction of under-five mongalgnging from 0.07% to 0.12%. However, the
fixed effect estimator does not take into accousteptial endogeneity of health expenditure in

both infant and under-five mortality equations.

Hu and Mendoza (2013) applied both fixed effectd @8LS methods to investigate the link

between public health expenditure and child mdytdbr 136 countries over the period 1960 to

8 |s a variable that measures the ability of gowernment to implement socially sound policwttis, the level and
quality of public service provision and smoothdtion of the bureaucracy (Kauffmann and Kraay)@@-arag, et
al., 2013).
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2005. In the fixed effect model, a 1% increase ubligc health expenditure as a share of GDP
reduced under-five mortality by 0.11%, while théenaction of public health expenditure and
control of corruption was insignificant. Fixed effe estimates showed corruption coefficient was
insignificant. The 2SLS was used to handle poteatidogeneity of public health expenditure. The

estimated effect however, was not significant.
2.1 Summary and Conclusion

The literature on the relationship between heatffeaditure and child mortality has not yet come
to a consensus. The problem arises because oftaimtgin the estimated effects of public health
expenditure. The uncertainty can be attributedge of different data types, inconsistent data,
accounting or not accounting for endogeneity oftheaxpenditure and unobserved heterogeneity
in the methods of estimation. This study contrisutethe debate by using a rich panel data set for
SSA and linear dynamic panel model. It estimates ithpact of various measures of health
expenditure (total, public and private health exjieme) and governance on under-five mortality
rates. The study also examines regional variatiorf®ow health expenditure and its interaction

with governance affects under-five mortality in SSA

3. Methodology

3.1 Conceptual Model for Health Expenditure, Corrugion and Child Health
Conceptually health spending is a function of tlealtih system which enables the purchase of

health goods and services. Increased allocatibealth resources (especially, financial resources)
by the government and private sector is likelyriftuence the quality of health service delivery.

The conceptual model is summarized in Figure 1.

The improved health service delivery results irémeental effect on the quality of life and health
capital to the beneficiaries (Grossman, 1972). Trhisirn leads to low mortality rates in children.

Suppose the government invests the increased falargsources in child immunization (for



instance, Measles); HIV/AIDS health programmes sash behavioural change education,
antiretroviral therapy (ART), provision of condoraad post-exposure prophylaxis; or family

planning services to reduce fertility rates.

Figure 1: Conceptual Model for Health Expenditure,Corruption and Under-Five Mortality

Health expenditure; — Under-ﬁve mOI’tality rates

Public -
Private Total Interaction

Regional Differences

Eastern Africa; Southern Africa; /
Western Africa; and Central

Africa / Corrugtion levels

Other Intervening Factors

Income

Household sizes (total fertility rates)

Social cohesion (ethnic fragmentation)

Women empowerment (female labour force participataie)

Transmission of HIV infection from mother to chijoroxy HIV prevalence rates)
Female literacy rates

Source: Author (motivated from theoretical modd|dajkumar and Swaroop (2008), Filmer and Pritc{399) and
Yaqub, et al., 2012).

Curbing corruption increases transparency and atability, thereby increasing effectiveness of
health resources allocated to health. Lewis (200@ntified issues such as absenteeism of
health staff, bribery for services, leakage sigchtaaling of medical supplies as constitutingtmo
of the corruption in the health sector. Suppm@seonsider, the continuous presence of staff in
the health care facilities, availability of deugn the clinics would improve service delivery

This improved health service delivery would imprdnalth of the beneficiaries which would lead
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to low child and adult mortality. Reduced embezaatmand diversion of health funds to other
non-priority areas is likely to improve effectivesseof health spending. This is because the
resources are employed where they are most ne€disdwvould result in adequate health services

which would eventually lead to low mortality rates.

Regional differences may also influence effectiasnef health expenditure in reduction of adult
mortality. This is because they have varied thealolicies and priorities which are likely to
influence child and adult health in different ygaThe regions in the conceptual model are Eastern
Africa, Western Africa, Southern Africa and Centfdlica which are classified using United

Nation country classification system (United Nati@tatistics Division, 2013).

3.2 Theoretical Model
The health production function for estimating tredationship between health expenditure,

corruption and child health is adapted from Rajkuarad Swaroop (2008), Filmer and Pritchett

(1999) and Yaqub, et al. (2012). The relationslaip loe expressed as follows.
CH = f (HEXP,RGDPC,COR).............ccceeeiee et (3.1)

WhereCH is under-five mortality rateRGDPC is real Gross Domestic Product per capita (real
income per capita)HEXP is health spending (total, public and private tieahre spendingl.OR

is the level of corruptiond is assumed to be technological changes, whicltassamed to be
constant. From Equation (3.1) the model assumésititaease in real per capita GDP leads to a
reduction in under-five mortality rates. The medkars through which real income per capita
affects child health are: allocation of more fin@hecesources to child health services. Health
expenditure influences child health through thdofeing channels: availability of child health
focused interventions such as immunization, notriboosters and supplements and, child growth

monitoring. Health expenditure also facilitategitability of adequate health workers, drugs and

71



medical supplies and infrastructure (clinics andgdials) for provision of the child health related
health services. Improving quality of governancerégucing corruption leads to a decline in
under-five mortality rates. Low corruption enviroaen is likely to promote transparency and
accountability in provision of health services. kenreducing leakages which might affect

effectiveness of health service delivery to chitdre

Model (3.1) is transformed in a Cobb-Douglas hepttbduction model. The production function
relates health status with health spending andgmeais domestic product (GDP) per capita. It is

augmented with corruption variable and this refehop is expressed as equation (3.2)
CH;, = A(RGDPC;))® * (HEXP ;)P % (COR;)%.........oo i (3.2)

Taking the logarithms of equation 3.2 transformiatid a linear equation (3.3).

InCH;; =InA+ alnRGDPC;; + BINHEXP;; + 6InCORy;...............cccevviniiniinnnn, (3.3)

The parameters are defined as followss the coefficient of real GDP per capita; whichasures

the elasticity of under-five mortality rates withspect to change in incomgis the elasticity of
under-five mortality rates with respect to changédealth expenditure andis the elasticity of
under-five mortality rates with respect to changéewvel of corruption. In equation 3.3 additional
assumption is taken into consideration. The stisdumes that some part of health spending (total,
public and private) is lost or wasted due to caiicup This wastage has consequences on the

effectiveness of health spending in a given couatmegion.

Following Yaqub, et al. (2012) and Pritchett (1998d assumingf(.) is a part of resources
allocated to health that is spent on productivepses, thg coefficient of health spending on,

say programmé takes the form;



Wherep, represents the productivity of public or privagpital that is created from spending on
health programmeét. Assuming thatr(.) measures the effectiveness of health spendingwitic

a function of level of corruptioGOR;, then,

=00+ 01COR ... e e e (3.5)
Substituting equations (3.4) and (3.5) into (3€3ults into the following equation;

InCH;, = InA+ < InRGDPC;, + B (0o + 6,COR;,) InHEXP;, * +6InCOR,;......... (3.6)
Breaking down equation (3.6) leads to equation)(3.7

InCH;; = InA+x InRGDPC;; + B{INHEXP;, + B,COR;; * InHEX;, + 6 InCOR;..... (3.7)
Where S, is the coefficient of the log of health expenditwandp, is the coefficient of the

interaction of corruption index and log of respeethealth expenditure.

3.3 Empirical Models

In order to investigate the impact of health expeemd on under-five mortality rates, three models
are specified. The first model contains health edgare and a set of control variables. This is the
baseline model to study the relationship betweaitihexpenditure and under-five mortality rates.

It is written as follows.

InCH;; = ag + ayINHEXP;; + INZ; W + Wip ooooovivniii e, (3.8)

The model in equation (3.8) was extended to inctheecorruption perception index to yield the

following model.

InCH;; = 19 + 11 INHEXP;; + T2INnCOR;; + INZ[W + Uy, 3.9
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In order to investigate how level of corruptionlirgnces the effect of health expenditure on child
mortality equation (3.9) was extended with intei@cbetween health expenditure and corruption,

to yield.

n CHit = %Yo + yllnHEXP,t + yZlnCORit + V3 [COth * lnHEXP,t] + an’ltw +

The equations (3.8), (3.9) and (3.10) relates ahtag of under-five mortality rateg{ CH;;) to
the natural log of health expenditulaHEXP,;), the natural log of corruption indeki{COR;,),

the interaction between the natural log of heallpeaditure and corruption inde§COR;; *

InHEXP;,), and a vector of control variablgg, are control variables which include: the natural
log of real GDP per capita, total fertility ratd$lV prevalence rates, the natural log of ethnic
fragmentation, measles immunization rates, therabtog of female literacy and female labour

force participation rate.

The coefficientsy,, f; and y, are the coefficient estimates of health spendnthaae expected to
be negative 8, and y, are coefficients of level of corruption and ar@ected to be negative;

is the coefficient of the interaction term and take positive or negative sig#. is the coefficient

for the vector of control variablesu;; , v;; ande;; are the composite error terms which consists of
country specific effects and time-specific effedihe composite error terms are assumed to be

normally distributed and homoscedastic.

In order to investigate regional differences ireef§ of health expenditure and corruption on under-
five mortality rates equations (3.8), (3.9) andL(3.are extended to include dummy variables of

SSA sub regions and their interactions with heaibenditure and level of corruption.

The baseline model to test for regional differenicethe effects of total health expenditure on

under-five mortality rates is written as follows.
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InCH;; = ag + a1InHEXP;; + aEA; + azCA; + a,WA; + as[EA; * InHEXP ;] +

a6[CA,- * lnHEXP,t] + a7[WA,- * lnHEXP,t] +In Z'ltl}, + Kigeviiiiiiiiiiiin, ill)

When level of corruption and interactions with tiegional dummy variables are included the

model is as follows.

lnCHit = BO + BllnHEXP,t + BZEAL' + BSCAE' + B4-WAL' + BS[EAL * lnHEXP,t] +
B6[CAi * lnHEXP,t] + B7[WA1 * lnHEXP,t] + ﬁglnCORit + Bg[EAl *

lnCOth] + 310 [CAl * lnCOth] + Bll [WAl * lnCOth] + an'ltql + Wi (312)

Further extension introduces interaction betwegoral health expenditure and corruption to

obtain the following model.

lnCH,-t =%Yoo + yllnHEXP,t + YZEAi + Y3CA1' + Y4-WAi + Vs [EAl * lnHEXP,t] + Y6[CA1 *
INHEXP ;]| + y;[WA; * InHEXP ;] + yglnCOR;; + yo[EA; * COR;; *
lnHEXP,t] + YIO[CAi * CORit * lnHEXP,t] + YII[WAi * lnCOth *

INHEXP ;| + INZ;,W F 0 weoeeeeie e e e e e, (3.13)

Equations (3.11), (3.12) and (3.13) relates natloglof health expenditure, regional dummy
variables Eastern Africa (EA), Central Africa (CAYyestern Africa (WA), interaction of regional
dummy variables and natural log of health expemnéjtunteractions of regional dummy variables
and natural log of level of corruption and the iatgions of regional dummy variables, levels of
corruption and natural log of health expendituree Bouthern Africa (SA) dummy variable and
its interactions are dropped from the model to étbe dummy variable trag;;, w;; andp;; are

composite error terms for the respective equations.
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3.4 Variables Definition and Data Sources

This section describes the data used in the clk#dtin regressions. Table 11 presents the variables
names (Column 1), a short description of the véi&olumn 2) and the source of data for each

variable (column 3).

Table 11: Data Sources and Definition of Variables

Variable Description Data Source
Name
Undetrfive Underfive mortality rate is the probability per 1,000 live birthstt | World

mortality rate

a new-born baby will die before reaching age fi/subject to
current age-specific mortality rates. This variahlspecified in
natural logarithm form.

Development
Indicators (World
Bank, 2011)

Public Healtr
Expenditure

Public health expenditure consists of recurrentcapital spendin
from government (central and local) budgets, extdoorrowings
and grants (including donations from internaticaggncies and
nongovernmental organizations), and social (or adsgpy) health
insurance funds. Measured as the total public heaipenditure.
Measured in US$ millions.

World
Development
Indicators (World
Bank,2011); WHO
National Health
Accounts, 2013

Private Healtt
Expenditure

Private halth expenditure includes direct household-of-

pocket) spending, private insurance, charitableations, and direc
service payments by private corporations. Measasatal private
health expenditure. Measured in US$ millions

World

t Development
Indicators (World
Bank,2011) ;WHO
National Health
Accounts (2013)

Total Health
Expenditure

Total health expenditure is the sum of public aridgpe healtt
expenditures. It covers the provision of healtlvisess (preventive
and curative), family planning activities, nutriti@ctivities, and
emergency aid designated for health but does shtde provision
of water and sanitation. Measured in US$ millions.

World
Development
Indicators (World
Bank,2011); WHO
National Health
Accounts (2013)

Real GDI per | GDP per capita based on purchasing power paritXF#PP GDI | World
Capita is gross domestic product converted to internatitk&$ using PZY9|?Pm?\I7\'; ”
; ; ; ndicators (Wor

purchasing power parity rates. Data are in con&a05. Bank, 2011)

HIV Prevalence of HIV refers to the percentage of peagked 1-49 World

Prevalence | that are infected with HIV. Development

Rate Indicators (World

Bank, 2011)
Total Fertility | Total fertility rate represents the number of dretdthat would br | World

Rate

born to a woman if she were to live to the endesfdhildbearing
years and bear children in accordance with cuagatspecific

Development
Indicators (World

. . Bank, 2011
fertility rates. (proxy for household size) )
Measles Child immunization measures the percentage of children ag- | World
immunization 23 months who received vaccinations before 12 nsootlat any De\_/elopment
rates Indicators (World

time before the survey. A child is considered adégjy immunized
against measles after receiving one dose of vaccine

Bank, 2011)
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Ethnic Reflects probability that two randomly selectedgdedrom a giver | University of
Fragmentation| country will not belong to the same ethno lingaigfioup. The Gothenburg
higher the number, the more fractionalized is thaety. The (GQoli/aelma(r)\fce
definition of ethnicity involves a combination afaial and Institute).(2011)
linguistic characteristics. It's a proxy for salcapital
Transparenc | The CPI focuses on rruption in the public sector and defir University of
International- | corruption as the abuse of public office for prévgin. The Gothenburg
Corruption surveys used in compiling the CPI tend to ask dgoesin line with E;Quallty of
Perception the misuse of public power for private benefit,twét focus, for In(;}[/i?urpea)lr};%ll)
Index example, on bribe-taking by public officials in piglprocurement.
The sources do not distinguish between adminigaand political
corruption. The CPI Score relates to perceptiorth@degree of
corruption as seen by business people, risk aisadyst the genera
public and ranges between 10 (highly clean) artddhly corrupt).
Female Female gross enrolment ratio is the ratio of tetablment foi World
Literacy primary education, regardless of age, to the poipulaf the aged | Development
group that officially corresponds to the level dfieation shown. ggrl]tlz(atgcr)sli\)Norld
This is a basic measure for literacy as abilityetad, write and ’
speak. A proxy for female literacy.
Female labour | Female labour force as a percentage of the totaVskhe extentt | World
Force which women are active in the labour force. Lalfouce Development
Participation | comprises people of ages 15 and older who meéttamational | 'ndicators (World
Rate (FELP) | Labour Organization's definition of the economigalttive Bank, 2011)
population.

3.5 Estimation

Health expenditure could be potentially endogerinushder-mortality equations in the presence
of measurement errors, omitted variables and revexgusality. For instance, economic
adjustments, changes in population characteriaticspolitical regime changes or upheavals are
likely to be omitted variables correlated with lieaxpenditure. Other concerns are problems of
unobserved heterogeneity and lagged dependentiaia dynamic models. Estimation under
these statistical challenges can produce incomsisamd biased estimates. Therefore an
econometric strategy based on dynamic panel estimatas used to allow for instrumental
variables. Specifically, the Generalized Methodlaiments instrumental variable linear dynamic
panel model was used. Linear Dynamic Panel DatéP@pDis a hybrid model emanating from

works of Arellano and Bond (1991), Arellano and Bo{1995) and Blundell and Bond (1998). It
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combines the properties of the Arellano-Bond GMM &ystems GMM estimators. The specified
models were estimated using instruments in botferdiices and levels. Diagnostic tests for
validity of instruments (Sargan test), overall sigance of explanatory variables (Wald test) and

autocorrelation (Arellano-Bond tests) were caroetl

4. Empirical Results

4.1 Descriptive Statistics

This section presents the descriptive statisticafiovariables used in the study. Table 12 shows
the mean under-five five mortality rate was 114e® p00O live births across 41 SSA countries.
The average public health spending was about US$ridlion (2000, constant). Average private
health care spending was higher at US$ 1,130 millfdnis shows that total health care spending
at US$ 1,890 million, would hide the observatibat private health expenditure is almost one

and half times public health expenditure.

Table 12: Descriptive Statistics for Various Indicaors in Sub-Saharan Africa over the Period
2001-2009

Variable Obs | Mean | Std. Min Max
Dev
Underfive mortality rate (UMR) per 1000 live birt 41C | 114.¢ | 43¢ 13.5 | 217.¢

Public Health Expenditure (Million US$ Constant ) | 41C | 75¢ 2,160 | 4.9¢ | 15,70(
Private Health Ependiture (Million Constant 2000 US$) | 41C | 1,130 | 3,49C | 7.4 23,50(
Total Health Expenditur(Million US $, Constant, 2005) | 41C 189( 5,620 |14.1 | 39,20(

Real GDP per Capita ( Constant. 2, PPFUSS$ 40€ | 3259.¢ | 4998.; | 346.1 | 31738..
HIV Prevaleice Rate (% 37C | 6.2 7.1 0.1 26.%
Measles immunization rates ( 41C | 71.¢ 17.€ 17 9¢
Total Fertility Rate (No of Children per Wom. 41C | 4.8i 1.21 1.t 7.t
Ethnic Fragmentatic 41C | 0.6 0.2t 0.01 | 0.9
Transparency Internanal-Corruption Perception ltex | 27€ | 3.02 1.0¢ 1 6.4
Female Literac 41C | 92.1 27.5 26.5 | 152t
Female Labor Force Participation Rate 40C | 62.7 16.C 28.¢ |91
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Out-of-pocket health spending is the largest corepomf private health care spending. In 28
countries, it is about 70% of private health cgrensling. This suggests that many inhabitants of
SSA are vulnerable to poverty when faced by highltheexpenditures. Mean Corruption
Perception Index was 3.02. Because a corruptioeximaf one denotes high corruption and
corruption index of ten denotes low corruptionpagption index of three indicates that corruption

was rampant in most of the SSA countries over gr@d covered.

Average real GDP per capita was US$ 3,259.4 (PB®5 Mternational) with a large standard
deviation. The average HIV prevalence rate was &a®@% but in one country it was 26.3%. On
average, SSA had 4.9 children per woman (a proxydosehold size), and female labour force
participation averaged 62.7% of the economicalliivacpopulation. Average female literacy
measured as primary school gross enrolment ratiulmSaharan was at 92.1. However, Niger
had very low female literacy rates at 26.5. Therage ethnic fragmentation index (a proxy for
social cohesion) was 0.63 (maximum possible index100). This indicates that ethnic

fragmentation is high in Sub-Saharan Africa.

4.2 Econometric Results: Health Spending, Corruptio and Under-Five Mortality Rates in
Sub-Saharan Africa
This section presents the econometric resultshireffects of health care spending and level of

corruption on under-five mortality rates in Sub-&am Africa. The results are presented in
sections 4.2.1 and 4.2.2 respectively. The estomagsults of equations (3.8), (3.9) and (3.10) are
presented in this section. In the remainder ofghisly, the interpretation of the results is based
linear dynamic panel GMM model estimates.

4.2.1 Total Health Expenditure, Corruption and Unde-Five Mortality Rates

Table 13 shows the estimated effects of total heakpenditure and corruption on under-five

mortality rates. Model 1, is baseline model measytine effects of total health expenditure on
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Table 13: Effects of Total Health Expenditure and @rruption on Under-Five Mortality Rates (DependentVariable is the In
(Under-Five Mortality Rates))

Independent Variables Model 1 Model 2 Model 3
FE RE LDPD FE RE LDPD FE RE LDPD
In(Total health expenditure) | -0.111°* | -0.069"* | -0.136™* | -0.006 | -0.085 ** | -0.102** | -0.018 | -0.097*** | -0.433"*
(-4.17) | (-3.48) (-4.96) |(-0.18) |(-3.72) (5.23) | (-0.54) | (-4.18) |(-4.35)
In(Real Gross Domestic | -0.104% | -0.120%* | -0.275% | -0.6327* | -0.234"* | -0.300"* | -0.615%** | -0.227* | -0.13¢"
Product per Capita) (2.21) | (:3.37) (-7.07) | (-7.30) | (-4.30) (-857) | (-7.08) |(-4.23) |(-1.88)
in(Female literacy) -0.003 | 0.016 1.046"* | 0.056 | 0.031 0.819™* | 0.046 | 0.021 | 0.729%*
(-0.07) | (0.46) 482 |@22 |(067) (5.24) | (1.00) (0.45) | (3.80)
Female labour force 20.014* | -0.004 20.C15%* | -0.016* | -0.00¢** | -0.016é** | -0.016* | -0.008"* | -0.016"
participation rate (-2.14) | (-1.56) (-5.00) |(-1.87) |(-3.06) (-6.44) | (-1.89) |(-2.93) | (-6.36)
Total fertiity rate 0.1717* | 0.248"* | 0.362%* | 0.213%* | 0.289"* | 0.287"* | 0.212"* | 0.292%* | 0.274**
(4.55) | (10.18) | (20.63) |(4.25) | (8.77) (24.37) | (4.24) |(8.98) | (14.73)
HIV prevalence rate 0.043™* | 0.029"* | 0.063"* | 0.074** | 0.047** | 0.069"* | 0.072"* | 0.045"* | 0.071%*
(6.51) | (6.61) (6.67) | (10.48) | (9.45) 8.16) |(10.17) |(8.95) | (7.98)
Measles immunization rate | 0.0003 -0.0003 -0.009*** | 0.0003 -0.0003 -0.010*** | 0.0003 -0.0003 -0.0003
(0.45) | (-0.51) (-13.04) | (0.35) (-0.45) | (-16.47) |(0.41) | (-0.37) | (-0.09)
In(Ethnic fragmentation) | - 0.093* 0.189"* |- 0.127% | 0.190%* | - 0.123 | 1473
(1.80) (4.82) (2.20) (5.51) 2.17) | (3.55)
- - - 0.034 |-0.081* |-0.113™ |-0.185* |-0.310"* |-1.197*
In( Corruption Index) (-0.97) | (-2.20) (-222) | (1.82) |(-2.81) | (-2.20)
Corruption Index * In (Total i i i i i i 0.003 0.004 0.017+
health expenditure ) (1.59) (2.20) (2.27)
Constant 7438 | 53777 | 3.45¢%% | 8.730%% | 6.450% | 4.420% | 8.880* | 6.640°* | 4,697
9.32) |(10.97) | (14.12) |(7.74) | (9.69) (14.84) | (7.88) |(10.00) | (5.63)
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Number of Observations | 37C 37C 37C 25E 25t 25t 25E 25E 25E
F-Test, (p-value) 71.49 - - 90.55 - - 81.34 - -
(0.00) (0.00) (0.00)

R-Squared 60.5¢ - 77.3¢ 73.9¢ - 77.6% 74.3:¢ -

Wald Test x2, (p-value) | - 535.3: 11764.9 582.9¢ 15583.2! 594.31 16290.9<
(0.00) (0.00) (0.00) (0.00) (0.00)

Hausman testy?, (p- 21.9¢ - 39.4¢ 34.3¢

value) (0.00) (0.00) (0.00)

Sargan Test x?2, (p-value) 10.49¢ 21.12¢ 12.08¢

(0.94) (0.33) (0.74)

Arellano-Bond AR(2) AR(2) AR(2)

Autocorrelation test (AR) 1.202 -0.266 0.581

z-value (p=value) (0.23) (0.79) (0.56)

Number of Instrumental 28 29 27

Variables

Notes: (1) FE- Fixed Effects Model; RE- RandomeEfs Model; LDPD- Linear Dynamic Panel Data Model.
(2) t-values are for the FE Estimatiang z-values are for the RE and LDPD estimatiseashown in the parentheses.
(3) Where p= are the probability values
(4y**, ** * represent significance levels of 1%, 5%nd 10% respectively.

(5) Instruments:

Model 1 (four years lagged In (undeefmortality rate) (GMM), differences of totatility rate, In (real income per capita), femaddour participation
rate, measles immunization rate and In (ethmagrhentation); levels, total fertility rates, @t income per capita), female labour force igigdtion
rate, measles immunization rate, In (ethnic fraggaon) and In (total health expenditure):

Model 2 ( four period lagged In (unfige mortality rate) (GMM), differences of Iqgorruption index), total fertility rate, In (reelcome per capita),
female labour force participation rate, measlesnunization rate, In (ethnic fragmentation) ati In (total health expenditure): levels, tdaatility
rate, In (real income per capita), female labdonce participation rate, measles immunizatiaterin (ethnic fragmentation) and the In (tbealth
expenditure).

Model 3 (four period lagged In (unfige mortality rate) (GMM); differences of lfieal income per capita) and female labour fopaeticipation:
levels, levels, In (real income per capita), famdabour force participation rate, total fetgilrate, In (total health expenditure) and theeasles
immunization rate.
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Under-five mortality rates. Model 2, has an addiibvariable measuring the effect of corruption
on under-five mortality rates. Model 3, determitias effectiveness of total health expenditure on
under-five mortality rates with respect to changearruption level. This is achieved by adding an

interaction between level of corruption and healtpenditure.

The diagnostic tests used for model 1 to 3hef linear dynamic panel are the Wald critgrio
Sargan test and Arellano-Bond autocorrelation Wald test in all the three models is significant
at 1% rejecting the null hypothesis that theredgaint significance of the coefficients. The p-
value for the Arellano-Bond test are large indiogtihat the null of no serial correlation in thesfi
difference errors cannot be rejected. Sargan tesbvfer-identification restriction validity show

that the null hypothesis cannot be rejected. Thssuments used in three GMM models are valid.

The estimated coefficient of total health spendingodel 1 of Table 13, is negative and significant
at 1% level. An increase in total health spendyn@% would reduce under-five mortality by about
0.14% annually in SSA. This result is consisterthuiat of Anyanwu and Erhijakpor (2007) and
Farag, et al. (2013). But it differs from that otigéa, et al. (1999) who found a positive but
insignificant effect of total health expenditurewnder-five mortality rates. However, these studies
used different models from the one used in theystuthe estimated coefficients of the control
variables also show significant and correct signgnodel 1. The exception is female literacy
coefficient which is positive and significant. Tmsay imply that as more female are getting
educated they are likely to work away from homengaguently, they delegate caring of their
children to third party reducing the motherly atien (such as, providing emergency health care

when children are ill unexpectedly) which is crliéca children under-five years.

Model 2 repeats the estimation but includes natagabf corruption index. The coefficient of total
health spending is negative and significant busroiller absolute magnitude. Increasing total

health spending by 1% decreases under-five mgrtali¢ by about 0.1%. The coefficient of natural
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log of corruption perception index is negative anghificant. A 1% increase in the corruption
index (increase implies lower levels of corruptiderreases under-five mortality by about 0.11%.
The results are consistent with those of Yaquhb).€2012). In contrast, Hu and Mendoza (2013)
and Rajkumar and Swaroop (2008) found positivesignificant impact of corruption perception
index on under-five mortality. Gupta, et al (20€@)nd a positive relationship between corruption
(where 1; low corruption and 10; high corruptiongachild mortality. The control variables still
have expected signs and significantly influenceensitke mortality rates. However, the sign of

female literacy is still positive.

The estimation results under Model 3 include theraction term between level of corruption and
health expenditure. The estimated coefficient tdltbealth expenditure, level of corruption and
the interaction term are significant. The contratigbles exhibit the expected signs (except for
female literacy) and are all significant (except fieeasles immunization rate) determinants of
under-five mortality rates. Table 14 displays tleeivkd estimates of effectiveness of total health
expenditure on under-five mortality rates. Thermaated coefficient of total health expenditure and
that of the interactive variable were used topota the effectiveness of total health expeneditur

evaluated at the minimum, maximum and mean galfe the corruption perception index.

Table 14: Effectiveness of Total Health Expendituren Under-Five Mortality Rates in Sub-
Saharan Africa Based on Estimates of Linear Dynami®anel Model

Corruption Perception Index Mean Min Max

3 1 6.4
Coefficient of In ( Total health expenditure) -0.43¢ -0.43¢ -0.43:
Coefficient of corruption Index*In(total health expenditure) 0.051 0.017 0.10¢
Net Effect -0.382 -0.416 -0.324

Calculations based on estimates in Model 3 of TaBle

Table 14 indicates that when level of corruptiopasceived to be high (CPI =1), increasing Itota

health spending by 1% reduce under-five mortaléie rby about 0.42%. But when level of
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corruption is perceived to be low (CPI =6.4), 1i#crease in total health spending decreases

under-five mortality rates by about 0.32%.

The lower effectiveness of total health expenditomeunder-five mortality when corruption is
perceived to be low than when it is perceived thilga could imply seekers of health service may
be willing to participate in corruption to receilealth care service (Gupta, et al., 2000).
Subsequently, health sector personnel who congsmurces are likely to perpetuate corruption
(Vian, 2008; Lewis, 2006b). If they are motivatedatork better in a highly corrupt environment
there is a likelihood of lower child mortality.

4.2.2 Public and Private Health Expenditure, Corrugion and Under-Five Mortality Rates
Econometric results of the effect of public andrate health spending and, corruption on under-
five mortality rates are shown in Table 15. Theuhssare displayed in three models. The baseline
model (Model 4) includes public and private hea&tpenditure and the set of control variables.
Modell 5 extends model 4 by including corruptiorrgaption index to measure the effect of
corruption on under-five mortality rates. Model ricludes all variables in model 5 and adds
interaction terms between corruption index and natlog (public health expenditure) and,
between corruption index and natural log (privaalth expenditure). The aim is to determine the

effectiveness of both public and private healthemditure on under-five mortality rates.

The p-value (0.00) for Wald test indicate that thl hypothesis of no joint significance in the
coefficient estimates can be rejected. The ArellBoad test for autocorrelation shows that the
null hypothesis of no serial correlation cannotéjected as the p-values are more than 0.10. The
p-value of Sargan test shows the over-identificatestrictions are valid. Thus, the instruments

used are valid.

The results for model 4 show that coefficient oblm health expenditure is negative and

significant while that of private health spendisgbsitive and insignificant. Increasing public
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Table 15: Effects of Public and Private Health Expediture and Corruption on Under-Five Mortality (Dep endent Variable is the
In (Under-Five Mortality Rates))

Independent Variables Model 4 Model 5 Model 6
FE RE LDPD FE RE LDPD FE RE LDPD
In(Public health -0.073*** | -0.063*** | -0.238*** | -0.056*** | -0.105*** | -0.128*** | -0.073* 0.023 0.174**
expenditure) (-3.72) (-3.49) (-3.65) (-2.68) (-5.41) (-2.64) (-1.88) (0.58) (1.99)
In(Private health -0.028 0.002 0.076 0.067*** | 0.021 0.018 -0.093** | -0.131*** | -0.328***
expenditure) (-1.15) (0.10) (1.54) (2.73) (1.04) (0.43) (-2.08) (-2.97) (-3.35)
In( Real Gross Domestic -0.112** -0.117%* | -0.222*%** | -0.611*** | -0.223*** | -0.222*** | -0.643*** | -0.258*** | -0.442***
Product per Capita) (-2.37) (-3.26) (-6.12) (-7.24) (-4.10) (-7.29) (-7.81) (-4.78) (-3.45)
In(Female literacy) 0.007 0.024 1.109** | 0.09%* 0.061 0.643** | 0.127** | 0.09%* 0.170*
(0.18) (0.70) (4.63) (2.04) (1.36) (4.15) (2.80) (2.10) (1.97)
Female labour force -0.013** -0.003 -0.015** | -0.010 -0.009*** | -0.012*** | -0.013 -0.009*** | -0.030**
participation rate (-1.99) (-1.46) (-4.67) (-1.21) (-2.90) (-5.47) (-1.59) (-3.13) (-2.26)
Total fertility rate 0.182*** 0.256*** | 0.38€*** | 0.259*** | 0.30€*** | 0.265** | 0.22¢** | 0.289*** | 0.27&**
(4.78) (10.47) (16.03) (5.26) (9.40) (22.08) (4.78) (8.99) (3.45)
HIV prevalence rate 0.045*** 0.030*** | 0.061*** | 0.073*** | 0.049*** | 0.072*** | 0.066*** | 0.046*** | 0.081***
(6.72) (6.80) (6.21) (10.80) (9.94) (8.18) (9.71) (9.35) (5.22)
Measles immunization rate | 0.0004 -0.0001 | -0.007*** | 0.0006 0.0003 -0.006*** | 0.0004 0.0002 0.002*
(0.69) (-0.21) (-10.94) | (0.86) (0.42) (-14.22) (0.61) (0.24) (1.90)
In(ethnic fragmentation) - 0.081 0.185*** | - 0.115* 0.187*** | - 0.123** 0.285***
(1.57) (4.51) (1.95) (5.17) (2.11) (2.74)
In corruption index) - - - -0.039 -0.085** | -0.514*** | -0.23** -0.361*** | -0.933***
(-1.16) (-2.39) (-9.86) (-2.51) (-3.48) (-4.84)
Corruption index* In(public | - - - - - - -0.042%* 1 -0.045* | -0.052*
health expenditure) (-3.90) (-3.54) (-2.28)
Corruption index*In(private | - - - - - - 0.048*** | 0.048*** | 0.064***
health expenditure) (4.15) (3.88) (2.72)
Constant 7.045%** 5.084** | 2,915 | 7 AT | 6.036*** | 4,775 | 8.562** | 6.720*** | 9.132%**
(8.38) (10.16) (7.34) (6.61) (8.98) (11.78) (7.67) (9.96) (4.82)
Number of Observations | 370 37C 37C 25t 25t 25¢ 25k 25k 25k
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F-Test, (p-value) 62.06 - - 88.35 - 79.78 -
(0.00) (0.00) (0.00)

R-Squared 60.44 59.30 - 79.03 75.96 80.77 78.14 -

Wald Test XZ, (p-value) |- 539.09 10490.36 642.76 15499.57 712.62 3075.84
(0.00) (0.00) (0.00) (0.00) (0.00)

Hausman testy?, (p- 38.93 37.93 37.84

value) (0.00) (0.00) (0.00)

Sargan Test x2, (p-value) 9.696 25.794 42.292

(0.96) (0.14)) (0.63)

Arellano-Bond AR(2) AR(2) AR(2)

Autocorrelation test (AR) 1.275 -0.108 1.452

z-value (p=value) (0.20) (0.91) (0.15)

Number of Instrumental 29 30 59

Variables

Notes: 1) FE- Fixed Effects Model; RE- Random EfffeModel; LDPD- Linear Dynamic Panel Data Model.
2) t-values are for the FE Estimatiang z-values are for the RE and LDPD estimatioashown in the parentheses.
3) Where p= are the probability values.

4) Instruments:

Model 4 (four period lagged In (unfige mortality rates) (GMM), In (private healdgxpenditure), total fertility rates, In (real GIpBr capita), female
labour participation, measles immunization rated the In (ethnic fragmentation): levels, tdeatility rates, In (real income per capita), famlabour

force participation, measles immunization ratgelitinic fragmentation) and the In (public he@&kpenditure).

Model 5 (four period lagged In (endive mortality rates) (GMM), In (private healexpenditure), total fertility rate, In (real GIpr capita), female
labour force participation, measles immunizatiates, In (ethnic fragmentation) and the Inigption index): levels, total fertility rate, Ineg@ GDP
per capita), female labour force participatiomasies immunization rates, In (corruption indexj @he In (public health expenditure)

Model 6 (four period lagged In @enfive mortality rate) (GMM) and two period giged interaction of corruption index and In (ulmealth

expenditure), In (ethnic fragmentation): levels, (éthnic fragmentation).
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health expenditure by 1% decreases under-five titgrtyy about 0.24%. The insignificant private
health expenditure coefficient may be due to crogaiut effect because of the relatively strong
effect of public health expenditure in reducing entive mortality. The public health expenditure
results are consistent with those of Novignon|.¢2812) and Freire and Kajiura (2011). However,
the two studies found that private health expemnditad a negative significant effect on under-
five mortality rate. It is vital to note that theva studies have applied different models and
estimation methods to the one used in this studgept for female literacy the coefficients of

control variables in model 4 are significant angehaxpected signs.

When the corruption perception index is includedo{ld 5) the coefficient of public health
expenditure is still negative and has significdfee on under-five mortality while private health
expenditure is insignificant. In this case an @ase in public health spending by 1% leads to a
reduction in under-five mortality by about 0.13%hese results imply that when we control for
corruption the effect of public health expenditaneunder-five mortality is smaller. The coefficient
on level of corruption is negative and significamt1% level. Increasing the CPI by 1% (lower
level of corruption) reduced under-five mortality labout 0.51%. The results for effect of
corruption on under-five mortality rates are coteisto those of Yaqub, et al. (2012). In contrast,
Hu and Mendoza (2013) and Rajkumar and Swaroop8{2faund a positive and insignificant
effects of corruption on under-five mortality ratéSupta, et al. (2000) found that higher corruptio
levels had a positive effect on under-five monyalithe estimated coefficients of intervening

variables have expected signs (except for fem@ealy) and are significant.

The results above indicate that public health edjjere is more relevant in reducing child
mortality in SSA than private health expendituréisTmaybe because most childhood health

intervention are public funded. Most health sersi(®ich as immunizations; ART therapy for HIV
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expectant mothers and children infected; vitamppéements as well as child growth monitoring)

for children under-five years are provided fre@ublic health entities in most of SSA countries.

The interaction variables between public and peviaealth expenditure components and the
corruption index (Model 6) are significant. Thdimste of interaction between corruption index
and public health expenditure is negative whilg thfacorruption perception index and private
health expenditure is positive. Similarly, Rajkumand Swaroop (2008) found a negative
coefficient for interaction between public healttpenditure and corruption perception index. In
contrast, both Hu and Mendoza (2013) and Yaqudd, €2012) found positive effect of interactions
of public health expenditure and corruption index under-five mortality but the former had
insignificant estimates. The control variablesneates in the model exhibit expected signs (except

for measles immunization and female literacy) amdssgnificant.

The net effects of public and private health exjgenel taking into account their interaction with
the corruption perception index are derived andgméed in Table 16. The net effect is evaluated
at the mean, minimum and maximum levels of cornmtirhe estimates of public and private

health expenditure and the interactive varialdes obtained from Table 15.

Table 16: Effectiveness of Public and Private Hedit Expenditure on Under-Five Mortality
Rates in Sub-Saharan Africa Based on Estimates ofihear Dynamic Panel Model

Corruption Perception Index (CPI) Mean Min Max
3 1 6.4

A. Effectiveness of Public Health Expenditure

In (public health expenditure) 0.17¢ 0.17¢ 0.17¢

Corruption index*In (public health expenditure) -0.15¢€ -0.052 -0.33:

Net Effect 0.018 0.122| -0.158

B. Effectiveness of Private Health Expenditure

In (private health expenditure) -0.32¢ -0.32¢ -0.32¢

Corruption index*In(private health expenditure 0.19: 0.06¢ 0.41¢(

Net Effect -0.136 -0.264 0.082

Calculations based on estimates in Model 6 of Table
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The estimates in Table 16 show that in high corompscenario (CPI = 1) 1% increase in public
health expenditure increases under-five mortakile oy 0.12% while private health spending
reduced under-five mortality rate by about 0.26Ricreasing public spending on health care by
1% in a country with average level of corruptiorlP(& 3) increases under-five mortality by about
0.02%. But raising private health spending by Eruces under-five mortality by about 0.14%.
In low corruption environment (CPI = 6.4), an irese in public health spending by 1% leads to a
fall in under-five mortality by about 0.16%. Butimeasing private health spending by 1% increased

under-five mortality by about 0.08%.

The results indicate that when corruption is peregito be low (high CPI) the effectiveness of
public health spending on under-five mortality e&ses. In contrast, when corruption is perceived

as high (low CPI) private health expenditure effamtess is high.

4.3 Regional Differences in the Impact of Health Q& Spending and Corruption on Under-
Five Mortality Rates
Equations (3.10), (3.11) and (3.12) estimationspaesented in this section. Regional differences

in the effect of health care spending (total, pubhd/or private) and level of corruption on under-
five mortality rates results are presented in sesti4.3.1 and 4.3.2 based on GMM-IV linear

dynamic panel estimates. The estimated resultstenen in Tables 17, 18, 19 and 20.

4.3.1 Regional Based Total Health Expenditure, Couption and Under-Five Mortality
Rates

The regression results for the relationship betwetal health expenditure, corruption and under-
five mortality are presented in Table 17. The ecoetic estimates are displayed in three models.
To investigate whether the impact of total heaktbenditure and perceptions about corruption
differs across regions within SSA, these variablese interacted with three dummy variables for

Eastern Africa, Central Africa and Western Afri€authern Africa dummy is omitted
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Table 17: Regional Differences of Total Health Expediture and Corruption Influence on Under-Five Mort ality (Dependent Variable
is In (Under-Five Mortality Rates))

Independent Variables Model 7 Model 8 Model 9
FE RE LDPD FE RE LDPD FE RE LDPD
In(Total health expenditure) -0.181** | -0.08*** | -0.356*** | -0.101** | -0.107*** | -0.092*** | -0.098** | -0.109*** | 0.075***
(-5.68) (-3.72) (-4.74) (-2.52) (-4.30) (-3.12) (-2.45) (-4.40) (2.62)
In(Real Gross Domestic Produc | -0.0¢* -0.166** | -0.268*+ | -0.59(+** | -0.25z% | .0.57¢++ | .0.58%* -0.252%* | -0,58¢k**
per Capita) (-1.72) (-4.31) | (-3.08) (-6.53) (-4.73) (-7.93) (-2.45) (-4.70) (-8.25)
In(Female literacy) 0.012 0.020 0.482* 0.107* 0.059 -0.091 0.095** 0.048 -0.120
(0.33) (0.59) (1.91) (2.35) (1.29) (-0.75) (2.09) (1.05) (-1.05)
Female labour force -0.016%** | -0.002 | -0.00¢* | -0.027+* -0.00&r** | -0.00: -0.020+ -0.00&r** | -0.00:
participation rate (-2.85) (-1.86) (-1.77) (-2.32) (-3.20) (-0.83) (-2.26) (-3.10) (-0.66)
Total fertility rate 0.140** | 0.235** | 0.176*** | 0.147** | 0.252** | -0.062 0.151** | 0.252*** | -0.056
(3.75) (9.87) (2.73) (2.90) (8.36) (-1.48) (2.99) (8.37) (-1.31)
HIV prevalence rate 0.037** | 0.033** | 0.077*** | 0.067** | 0.049*** | 0.045*** | 0.067*** | 0.049*** | 0.046***
(5.51) (7.32) (10.25) | (9.34) (10.40) | (7.96) (9.26) (10.41) | (8.18)
Measles immunization rate 0.0003 | -0.0001 | 0.002 -0.0004 -0.001 -0.008*** | -0.0004 -0.001 -0.007***
(0.43) (-0.16) (0.94) (-0.64) (-1.54) (-3.98) (-0.66) (-1.56) (-3.61)
In( Ethnic fragmentation) - 0.052 0.973** | - 0.082* -0.023 - 0.082 -0.021
(1.02) (4.85) (1.65) (-0.22) (1.64) (-0.20)
Eastern African Dummy -0.160%** | -0.127** | -0.202* | -0.16F** | -0.16%** | -0.25¢ -0.167** | -0.158** | -0.18¢
(-3.48) (-2.63) (-2.32) (-3.04) (-2.91) | (-1.36) (-3.37) (-2.96) (-1.112)
Central African Dummy - -1.563** | -4.390* - -1.826 4.574* - -1.722 4,995**
(-2.04) (-1.94) (-1.57) (1.78) (-1.54) (2.05)
Western African Dummy - 0.382x** | 0.70% - 0.034 0.93: - 0.000? 1.04¢
(2.77) (1.88) (0.20) (1.37) (0.00) (1.37)
Eastern African Dummy* 0.103** | 0.077** | 0.116*** | 0.102** | 0.064* | -0.027 0.095** | 0.054* -0.023
In(Total health expenditure) (3.84) (2.91) (2.62) (3.55) (2.10) (-0.37) (3.25) (1.74) (-0.32)
Western African Dummy* -0.0001 | -0.066 0.281** | 0.032 0.061 -0.775** | 0.022 0.097* -0.855%+*
In(Total health expenditure) (-0.00) (-1.12) (3.91) (0.44) (0.81) (-2.91) (0.30) (1.77) (-3.13)
Central African Dummy* 0.133** [0.100*** [0.248**  |0.124** 0.106* -0.235* | 0.108* 0.054 -0.264**

90




In(Total health expenditure) (3.28 (2.65 (2.1%) (2.01; (1.88 (-1.92) (1.80 (0.72 (-2.29)
In(Corruption index) - - - -0.09¢* -0.17z¢** | -0.87C** | -0.09¢* -0.1740xx | -0.815**
(-1.98) (-3.12) (-5.75) (-2.04) (-3.37) (-5.59)

Eastern African Dummy* - - - 0.008 0.071* 0.369** - - -
In(Corruption Index) (0.22) (1.75) (2.20)
Western African Dummy* - - - 0.192+** 0.19¢* 0.75€** | - - -
In(Corruption Index) (2.79) (2.56) (2.87)
Central African Dummy* - - - 0.22¢* 0.26& 0.958** | - - -
In(Corruption Index) (1.69) (1.87) (3.52)
Eastern African - - - - - - 0.000s 0.001* 0.005*
Dummy*Corruption Index (0.67) (2.30) (2.28)
*In(Total health expenditure)
Western African - - - - - - 0.004*** 0.004*** | 0.014**
Dummy*Corruption (2.74) (2.72) (2.42)
Index*In(Total health
expenditure)
Central African - - - - - - 0.00¢ 0.00¢* 0.021**
Dummy*Corruption (1.61) (1.93) (3.11)
Index*In(Total health
expenditure)
Constant 8.720*** | 6.058*** | 6.522*** | 10.453*** | 7.161*** | 9.051** | 10.377*** | 7.238*** | 9.346***

(10.62) (12.02) (7.59) (9.01) (11.66) (12.89) (8.93) (11.80) (12.76)
Number of Observations 362 362 362 251 251 251 251 251 251
F-Test, (p-value) 51.71 - - 55.16 - - 54,97 - -

(0.00) (0.00) (0.00)
R-Squarec 64.4 62.8 - 80.5 78.01 - 80.4 78.1 -
Wald Test x2, (p-value) - 611.63 4479393 |- 693.23 11,707.32 | - 706.46 12178.27

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Hausman testy?, (p-value) 36.61 - 93.85 - 47.51 -
(0.00) (0.00) (0.00)
Sargan Testxz’ (p-Va|ue) - - 23.217 - 40.831 - - 43.616
(0.33) (0.27) (0.18)

Arellano-Bond Autocorrelation AR(3) AR(2) AR(3)
test (AR) z-value (p=value) 1.563 -0.347 -0.580
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(0.12) (0.73) (0.56)

Number of Instrumental 36 55 55
Variables

Notes: (1) FE- Fixed Effects Model; RE- Random EffeModel; LDPD- Linear Dynamic Panel Data Model.
(2) t-values for FE Estimation, andatues for RE and LDPD estimations are in parenthese
(3) Where p= are the probability values
(4) *** ** *** represent significancet 1%, 5% and 10% respectively.
(5) Instruments:
Model 7 (three period lagged e{rGDP per capita) (GMM), Western Africa dummy*(latal health expenditure), total fertility ratés (under-five mortality
rate), In (total health expenditure), measles imization rates, and HIV prevalence rate: levels, stesaimmunization rate, HIV prevalence rate andafem

labour force participation).

Model 8 (two period lagged In &r&DP per capita) (GMM), HIV prevalence rate(lmder-five mortality rate), Western Africa dummiyt (total health
expenditure) and Central Africa dummy* In (totaalth expenditure): levels, two period laggeftfedenced In (total health expenditure) (GMM) affwlr
period lagged difference In (corruption indexM®), In (under-five mortality rates), Western Afa dummy* In (total health expenditure), Centkdtica
dummy*In (total health expenditure), Western Aftida (corruption index) and In (female literagy)

Model 9 (two period lagged tedl GDP per capita) (GMM), HIV prevalence rdte(under-five mortality rate), Western Africa dom*In (total health
expenditure), Central Africa*In (total health expénre) and the In (female literacy): levelsptperiod lagged differenced In (total health engliture)
(GMM), four period lagged In (corruption indeXGMM), In (under-five mortality rate), Westernikfa dummy* In (total health expenditure), Central
Africa dummy* In (total health expenditure), Inffi@le literacy), Western Africa dummy?* In (corrugntiindex)).
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Table 18: Regional Differences of Total Health Expaditure and Corruption Effects on Under-Five Mortality Rates

Dummy variables for the Region takes the value of; D otherwise.

Computation Based on LDPD Estimates

Model 7a: Regional Variations of Total Health Cae Spending

In(Total health | Eastern African Dummy* In(Total Western African Dummy* In(Total Central African Dummy* In(Total Eastern | Western Central
expenditure) health expenditure’ health expenditure’ health expenditure’ Africa Africa Africa
-0.356 0.116 0.281 0.248 -0.240 -0.075 -0.108
Model 8a: Regional Variations of Total Health CareSpending and Corruption

In(Total health | Eastern African Dummy* In(Total Western African Dummy* In(Total Central African Dummy* In(Total Eastern | Western | Central
expenditure) health expenditure) health expenditure) health expenditure) Africa Africa Africa
-0.092 -0.258 -0.775 -0.235 -0.350 | -0.867 -0.327
In( Corruption Eastern African Dummy* Western African Dummy* Central African Dummy*

Index) In(Corruption Index) In(Corruption index) In(Corruption Index)

-0.870 0.369 0.756 0.958 -0.501 -0.114 0.088

Model 9a: Regional Variations of Total Health Spenahg Efficacy ( Interaction -Regional Dummy* Total Health Expenditure* Corruption); Computed
using CPI Values at the mean

In(Total health | Eastern Western African | Central African Eastern African Western African Central African Eastern | Western Central
expenditure) African Dummy* Dummy* In Dummy*log(Corru | Dummy*log(Corru | Dummy*log(Cor | Africa Africa Africa
Dummy* In(Total health (Total health ption Index)* ption Index)* ruption Index)*
In(Total health | expenditure) expenditure) In(Total health In(Total health In(Total health
expenditure) expenditure) expenditure) expenditure)
0.075 -0.023* -0.855 -0.264 0.015 0.042 0.063 0.06Y 8.73| -0.126

Note: (1) The computation are based on estimatéalite 17 and they correspond to models 7, 8 aif@) dean values of CPI| are extracted from the «iethee
statistics; (3) The first column estimates areSouthern Africa. The values with asterisks (*) im®gnificant (see Table 17).
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to avoid dummy variable trap. The estimation reswt under-five mortality equation with

interaction terms are reported in Table 17.

The Wald test p-value (0.00) indicates that the imgbothesis of no joint significance is rejected
and the three GMM models are well fitted. The pdedior Arellano-Bond test shows that the null
hypothesis of no serial correlation in the firdtetience errors cannot be rejected. The Sargan test
cannot reject the null hypothesis of over-idendfion restrictions being valid as the p-value is

large.

The parameter estimates of the variables of intghesalth expenditure, corruption perception
index and interaction terms) were used to derieecfifiectiveness of health expenditure on under-
five mortality rate for the different SSA sub-reg# Table 18 shows estimates of the effectiveness

of total health expenditure. The reference subereg Southern Africa.

In the baseline model (model 7a) increasing toéallth expenditure by 1% reduced under-five
mortality in Southern Africa by 0.36%, followed Wastern Africa (0.24%), Central Africa
(0.11%) and Western Africa (0.08%). So, total Healtpenditure reduces under-five mortality

most effectively in Southern Africa.

When effect of corruption level is taken into accbyModel 8a) the magnitudes of the
effectiveness of total health expenditure acrosddbr regions change. For instance, effectiveness
of total health expenditure in Western Africa anen@al Africa is greater than the other two
regions. On the other hand, effectiveness of Sontidrica and Eastern Africa total health
expenditure is reduced when we control for corarptevels. Raising total health expenditure by

1% reduces under-five mortality by 0.87% and 0.38PAaVestern and Central Africa respectively.

Table 18 also shows that there are regional diffeFe in effectiveness of reduced corruption levels

on under-five mortality. In particular, lowering rcoption levels in Southern Africa is more
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effective in reducing under-five mortality, tharetbther three regions. When corruption levels are
dropped by 1% under-five mortality in Southern Aéris reduced by about 0.87%, 0.5% in Eastern
Africa and 0.11% in Western Africa. In contrast@entral Africa, reduced level of corruption

increases under-five mortality by 0.09%.

Model 9a was used to investigate how perceivediption levels affects the effect of total health
expenditure on under-five mortality. Western Afrigehibits higher effectiveness of total health
expenditure than the other three regions. At aweregruption perception index (CPI = 3),
increasing total health expenditure by 1% in Weskdrica reduced under-five mortality by about
0.74% compared with 0.13% in Central Africa. B&& increase in total health expenditure raise

under-five mortality by 0.08% and 0.07% in South&frica and Eastern Africa respectively.

4.3.2 Regional Based Public and Private Health Expéiture, Corruption and Under-Five
Mortality Rates

This section presents estimates of the effect dilipuand private components of health
expenditures and perceived corruption levels orec+fide mortality rates in SSA sub-regions. The
results are presented in Table 19. The estimatedtieqs are similar to those estimated in section
4.3.1 except health expenditure is disaggregatedpgablic and private components. Wald test
reject the null of no joint significance of the tii@ent estimates because the p-value is 0 in the
three GMM models. Arellano-Bond test fails to rejige null of no serial correlation in the models
specified as the p-value is large. Additionally Sargan test null hypothesis of over-identifiaatio
restriction are valid cannot be rejected becausestimate of p-value is large. This show that the

instruments used in the GMM models are valid.

The econometric results in Table 19 are employdébie 20 to derive effects of public and private
health expenditure and corruption perception oretdfisdte mortality rates in the SSA sub-regions.

Table 20 corresponds to the models 10, 11 and Tahte 19.
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Table 19: Regional Differences in Public and Privag Health Expenditure, and Corruption Effects on Uner-Five Mortality Rates

(Dependent Variable is In (Under-Five Mortality Rates))

Independent Variables Model 10 Model 11 Model 12
FE RE LDPD FE RE LDPD FE RE LDPD
In (public health expenditure) | -0.111*** | -0.104*** | 0.585*** | -0.153*** | -0.190*** | -0.151*** -0.148** | -0.187*** -0.077*
(-4.29) (-4.20) (4.92) (-5.78) (-7.26) (-3.28) (-5.47) (-7.33) (-2.40)
In (Private health expenditure) | -0.003 0.035 -0.202* | 0.115*** | 0.065** -0.190*** 0.085*** | 0.063** -0.081*
(-0.09) (2.27) (-2.23) (3.72) (2.52) (-4.31) (2.82) (2.42) (-2.07)
In (Real Gross Domestic -0.17¢** | -0.19C** | -0.07¢ -0.51e** | -0.208** | -0.06¢ -0.527** | -0.260** -0.21%*
Product per Capita) (-3.60) (-4.88) (-0.89) (-6.14) (-3.92) (-0.85) (-6.04) (-4.37) (-1.96)
In (Female literacy) 0.020 0.028 -0.916** | 0.075 0.046 0.149* 0.098** 0.068 0.083
(0.51) (0.80) (-4.67) (1.65) (1.00) (2.48) (2.04) (1.50) (1.04)
Female labour force -0.01°7+ -0.004* 0.01¢&* -0.01¢ -0.006* -0.027* -0.017* -0.008** -0.04 1+
participation rate (-2.56) (-1.80) (2.39) (-1.60) (-2.42) (-6.98) (-1.96) (-2.64) (-3.96)
Total fertility rate 0.160*** | 0.230*** | 0.361*** | 0.235** | 0.283*** | 0.302*** 0.251** | 0.277*** 0.305***
(4.19) (9.43) (6.86) (5.04) (9.35) (6.42) (5.32) (8.90) (4.29)
HIV prevalence rate 0.041** | 0.035*** | -0.035*** | 0.065*** | 0.051*** | 0.041*** 0.066*** | 0.054*** 0.094***
(6.05) (7.51) (-2.84) (9.70) (9.22) (8.72) (9.71) (10.88) (6.36)
Measles immunization rate 0.0002 -0.0003 | -0.002 -0.001* -0.001 -0.001 -0.001 -0.001 0.001
(0.24) (-0.41) (-0.60) (-1.77) (-1.30) (-0.60) (-1.11) (-1.15) (0.72)
In (ethnic fragmentation) - 0.027 -0.293%* | - 0.076 0.667** - 0.073 1.853
(0.51) (-2.72) (1.56) (6.35) (1.23) (0.94)
Eastern Africa dummy -0.29¢ -0.320* 0.26( -0.27% -0.367* -0.50%* -0.29% -0.29% 0.167
(-1.81) (-2.04) (0.46) (-1.91) (-2.26) (-1.86) (-1.94) (-1.85) (0.82)
Central Africa dummy - -2.353*** | 5.879%** | - -3.374** | -11.260%** | - -3.112* -6.108*
(-2.60) (2.79) (-2.46) (-4.79) (-2.07) (-2.28)
Western Africa dummy - 0.25¢ 1.98: - -1.62¢* -10.65** | - -1.55¢ -5.452*
(0.35) (0.68) (-1.97) (-6.54) (-1.78) (-2.42)
Eastern Africa dummy* In 0.044** 0.050** 0.126** 0.043** 0.055*** | 0.061* 0.049 0.021 0.137**
(public health expenditure) (2.26) (2.55) (2.05) (2.36) (2.65) (1.91) (1.06) (0.44) (2.31)
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Western Africa dummy* In 0.019 0.031 -0.725** | 0.148*** | 0.146*** | 0.159** 0.251** 0.207* 0.339%**

(public health expenditure) (0.51) (0.87) (-2.82) (3.50) (3.27) (2.03) (2.27) (1.84) (2.85)

Central African dummy* In( 0.104** 0.112** | -0.693** | 0.197*** | 0.215** | 0.109* 0.356** 0.331* 0.115

public health expenditure) (2.39) (2.69) (-4.75) (4.35) (4.38) (1.71) (2.07) (1.87) (0.52)

Eastern Africa dummy* In -0.028* -0.032* -0.142** | -0.027* -0.037** | -0.044* -0.032 -0.007 -0.147*%+*

(private health expenditure) (-1.67) (-1.90) (-2.98) (-1.81) (-2.16) (-1.69) (-0.73) (-0.15) (-2.58)

Western Africa dummy* In -0.047 -0.030 -0.532* | -0.109* -0.053 0.353*** -0.180 -0.119 -0.094

(private health expenditure) (-0.86) (-0.63) (-2.27) (-1.74) (-0.98) (3.51) (-1.56) (-1.06) (-0.75)

Central African dummy* In( 0.08: 0.03¢t 0.416 0.064 -0.02¢ 0.4571** -0.111 -0.151 0.41¢

private health expenditure) (1.19) (0.56) (2.48) (0.68) (-0.32) (3.88) (-0.51) (-0.74) (1.81)

In (corruption index) - - - -0.141*%** | -0.163*** | -0.252*** -0.114** | -0.166*** -0.067
(-2.95) (-3.13) (-3.31) (-2.41) (-3.42) (-0.79)

Eastern Africa dummy* - - - -0.021 0.02¢ -0.153* - - -

In (corruption index) (-0.58) (0.66) (-2.13)

Western Africa dummy* - - - 0.198*** | 0.154** 0.231* - - -

In (corruption index) (2.81) (2.01) (1.83)

Central African dummy* - - - 0.182 0.170 0.299* - - -

In (corruption index ) (1.47) (1.26) (1.84)

Eastern Africa - - - - - - -0.003 0.011 -0.043*

dummy*corruption index* In (-0.19) (0.65) (-2.19)

(public health expenditure)

Western Africa - - - - - - -0.039 -0.024 -0.083*

dummy*corruption index* In (-1.19) (-0.69) (-2.13)

(public health expenditure)

Central African dummy* - - - - - - -0.088 -0.067 -0.026

corruption index* In( public (-0.98) (-0.72) (-0.23)

health expenditure)

Eastern Africa - - - - - - 0.00¢: -0.01cC 0.04*

dummy*corruption index* In (0.18) (-0.62) (2.22)

(private health expenditure)

Western Africa - - - - - - 0.042 0.027 0.083**

dummy*corruption index* In (1.20) (0.80) (2.17)

(private health expenditure)
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Central African dummy* - - - - - - 0.089 0.070 0.023
corruption index* In( private (1.02) (0.77) (0.20)
health expenditure)
Constant 7.717%** | 5987 | 0.85] 7.93%* | 6,897 | 8.37P** 7.842*%% | 7,268 1.26¢
(9.06) (11.06) (0.83) (7.39) (12.39) (13.16) (7.15) (10.92) (0.19)
Number of Observations 362 362 362 251 251 251 251 251 251
F-Test, (p-value) 35.56 - - 49.49 - - 43.04 - -
(0.00) (0.00) (0.00)
R-Squarec 62.3 62.3 - 83.5 81.03 - 83.0 81.9 -
Wald Test Xz, (p-value) - 605.11 7473.42 - 811.80 36676.92 - 878.07 53454.40
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Hausman testy?, (p-value) 17.95 - 52.35 - 86.54 -
(0.265) (0.00) (0.00)
Sargan Testxz, (p-value) - - 35.49 - - 47.836 - - 60.607
(0.27) (0.80) (0.35)
Arellano-Bond AR(2) AR(3) AR(4)
Autocorrelation test (AR) z- 1.523 0.098 0.651
value (p=value) (0.13) (0.92) (0.52)
Number of Instrumental 50 - - 80 - - 83
Variables

Notes: 1) FE- Fixed Effects Model; RE- Random Bffddodel; LDPD- Linear Dynamic Panel Data Model.
2) t-values are for the FE Estimatiand z-values are for the RE and LDPD estimatioeshown in the parentheses.
3) Where p= are the probability values.

4) *** *% * gre significance level &%, 5% and 10%.
5) Instruments:
Model 10 (two period lagged In i§fia health expenditure) (GMM), In (real GDP pepita) and the Eastern Africa dummy*In (publiealth expenditure):

levels, one period lagged In (female litera@MM), In (real income per capita), Eastern Afrtbiammy*In (public health expenditure), In (privatealth
expenditure), HIV prevalence rate, total fertiliates).

Model 11 ( two period lagged Imiypte health expenditure) (GMM), the two peritayjged In (real GDP per capita) (GMM), In (dabhealth expenditure),
the In (female literacy), HIV prevalence ratestal fertility rates, Central Africa dummy*In (plib health expenditure), In (corruption index), askes
immunization rates: levels, the standard instrusiare In ( public health expenditure), In (feenditeracy), HIV prevalence rates, total ferjiliate, Central
Africa dummy* In (public health expenditure), loofruption index) and measles immunization rates).

Model 12 (two period lagged(pmivate health expenditure) (GMM), four periediged In (real GDP per capita) (GMM) , four pdrilagged In (corruption

index ) (GMM), In (public health expenditure),(iemale literacy), HIV prevalence rates and Ittedility rates: level, In (female literacy),IM prevalence
rates and total fertility rates).
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Table 20: Regional Variations of Public and PrivateHealth Expenditure, and Corruption Influences on Uhder-Five Mortality Rates

Dummy variables for the Region takes the value of; D otherwise.

Computation Based on LDPD Estimates

Model 10a: Regional Variations of Public and Prate Health Care Spending

In(public Eastern African Dummy* Western African Dummy* In(public Central African Dummy* In( public health | Eastern | Western Central
health In(public health expenditure) health expenditure) expenditure) Africa Africa Africa
expenditure)

0.585 0.126 -0.725 -0.693 0.711 -0.140 -0.108
In(private Eastern African Dummy* Western African Dummy* In(private Central African Dummy* In( private Eastern | Western | Central
health In(private health expenditure) health expenditure) health expenditure) Africa Africa Africa
expenditure)

-0.202 -0.142 -0.532 0.416 -0.344 | -0.734 0.214
Model 11a: Regional Variations of Public and Priate Health Care Spending and Corruption

In(public Eastern African Dummy* Western African Dummy* In(Total Central African Dummy* In(public health Eastern | Western | Central
health In(public health expenditure) health expenditure) expenditure) Africa Africa Africa
expenditure)

-0.151 0.061 0.159 0.109 -0.09 0.008 -0.042
In(private Eastern African Dummy* Western African Dummy* In(private Central African Dummy* In(private health | Eastern | Western Central
health In(private health expenditure) | health expenditure) expenditure) Africa Africa Africa
expenditure)

-0.19( -0.044 0.353 0.401 -0.23¢ | 0.16: 0.211
In( Corruption | Eastern African Dummy* Western African Dummy* Central African Dummy* In(Corruption

Index) In(Corruption Index) In(Corruption index) Index)

-0.257 -0.153 0.231 0.299 -0.410 -0.026 0.042

Model 12a: Regional Variations of Public and Privée Health Spending Efficacy ( Interaction of Reginal Dummy with Public and Private Health
Expenditure and Corruption); Computed using CPI Values at the mean=3
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In(public Eastern Western Central African Eastern African Western African Central African | Eastern Western | Central
health African African Dummy* Dummy*In(Corru Dummy*In(Corru Dummy*In(Corr | Africa Africa Africa
expenditure) Dummy* Dummy* In(public health ption Index)* ption Index)* uption Index)*

In(public In(public expenditure) In(public health log(public health log(public health

health health expenditure) expenditure) expenditure)

expenditure) | expenditure)
-0.072 0.137 0.339 0.115* -0.129 -0.249 -0.026* -0.064 0.018 0.017
In(private Eastern Western Central African Eastern African Western African Central African | Eastern Western | Central
health African African Dummy* In( Dummy*In(Corru Dummy*In(Corru Dummy*In(Corr | Africa Africa Africa
expenditure) Dummy* Dummy* private health ption Index)* ption Index)* uption Index)*

In(private In(private expenditure) In(private health In(private health In(private health

health health expenditure) expenditure) expenditure)

expenditure) | expenditure)
-0.081 -0.147 -0.094 0.419 0.129 0.249 0.023* 0.099 0.074 0.361

Note: 1) Mean values of corruption index are extrddrom the descriptive statistics; 3) the valoEmPHE, InPrivHE and Regional Dummies are incogped in the
computation of regional effectiveness with thergption index at the mean; 4) the asterisksgfpws that the values are insignificant (see Ta8)e
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In Table 20, model 10a examines the baseline ragigariations in public and private health
spending effects on under-five mortality. The resirdicate that Western Africa experiences high
effectiveness in both public and private healtmsiggg in reducing under-five mortality compared
to the other three regions. Increasing WesterncAfpublic and private health spending by 1%
reduce under-five mortality by about 0.14% and @ #8spectively. While increasing public health
expenditure reduces under-five mortality by 0.1h%entral Africa and private health expenditure
increases it by 0.21%. Southern Africa and EasMdrica show deteriorating under-five mortality
when public health spending is increased. Howewnken private health expenditure is increased

by 1% under-five mortality decreases by 0.34% a20% in both regions respectively.

The results reveal that on the extreme end, Eastieita and Southern Africa experience lower
effectiveness of public health expenditure than dfaheir private health expenditure on under-
five mortality. The strong effectiveness of privaesalth expenditure substitutes the public health

expenditure.

When corruption index is factored in model 1lageetiveness of public health spending in
Southern Africa is higher relative to the otheethregions. Increase in public health spending in
Southern Africa by 1% reduces under-five mortabyyabout 0.15%. This is followed by Eastern
Africa (0.09%) and Central Africa (0.04%) respeeh Private health spending effectiveness is
greater in Eastern Africa relative to that of Seuth Western and Central Africa respectively.
Increasing Eastern and Southern Africa privatethesending by 1% reduces under-five mortality
by about 0.23% and 0.19%. By controlling for cptron in model 11a, the Western Africa public
and private health expenditure effects on undex-fivortality deteriorates. Eastern Africa and
Southern Africa public and private health expenditwirned out to be complementary rather than

substitutes as in model 10a. Central Africa manstahe relationship as in model 10a where its
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public health expenditure is stronger tharvgig health expenditure in reducing under-five

mortality.

Improvement in quality of governance by loweringraption is vital for efforts to reduce under-
five mortality in the SSA sub-regions. Reduced gption in Eastern Africa is stronger relative to
other regions. A reduction in the level of corroptin Eastern Africa by 1% reduces under-five
mortality by about 0.41%. This is followed by Scerh Africa and Western Africa while effect of

corruption on under-five mortality is positive ire@tral Africa.

In model 12a, increase in public health expendigtitbe average corruption perception index (CPI
= 3) reduce under-five mortality in Southern andtEe Africa more than in Western and Central
Africa. Considering the average level of corruptiorthe Southern and Eastern Africa, a rise in
public health expenditure by 1% reduces underinagtality by 0.07% and 0.06% respectively.
Southern Africa also has the most effective privagalth expenditure at the average corruption
perception index than the other three regionsebsing private health expenditure by 1% reduces

under-five mortality in Southern Africa by 0.08%.

From the results discussed the effectiveness ofiquiealth spending and private health
expenditure are still complementary in Southernio&frbut substitutable in Eastern Africa. In
Western Africa and Central Africa, if both publiechprivate health expenditure are dependent on

levels of corruption, the under-five mortality dmgh in both sectors.

5. Summary, Conclusions and Policy Implications

5.1 Summary

This chapter investigated the effects of healtreexiiture on child mortality and how governance
(measured as corruption perception index) afféetselationship in SSA for the period 2000-2009.

Although child mortality in SSA has been decliningder-five mortality are higher than the other
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regions of the world. This study argued that potiteasures to reduce child mortality in SSA are
increasing health expenditure and reducing levietoouption. Though there have been efforts
to increase health expenditure through initiatigesh as Abuja Declaration the pace of its
implementation is still slow in most of the couafriten years on (Tandon and Cashin, 2010).
Meanwhile, the incidence of corruption in alltses of the economy is still a big challenge and
this may have adverse effect on effectivenessesburces allocated to the health sector (Lewis,

2006a; 2006b).

The main objective of this paper is to determiredffects of health expenditure and to assess the
impact of governance on effectiveness of healtreedjiure on under-five mortality in the post

Abuja Declaration period.

The study used panel data for 41 countries and aregl linear dynamic panel data model.
(LDPD). This model is a hybrid of the dynampanel data methods developed by Arellano
and Bond (1991), Arellano and Bouver (1995), &@idndell and Bond (1998). The LDPD is the
preferred model because it controls for endogerdityealth expenditure, allows for dynamics,
unobserved heterogeneity and embodies stationmastyictions. The study contributes to a small
but potential expanding empirical literature on tbke of governance environment plays in the
relationship between health expenditure and chddafity. There is dearth of studies focusing on

SSA and taking into account dynamics within paraadettings.

The empirical results suggest that total healtheagljure reduces under-five mortality in SSA.
The results also show that when public healtheagfure is stronger in reducing under-five
mortality it crowds out the relative effects pfivate health expenditure. Lowering corruption is

essential in achieving low under-five mortalityasit
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Further, the results suggest that effectivene$ealth expenditure on under-five mortality differs
across SSA region. Southern Africa and EasterrcAfiotal health expenditure is more effective
in reduction of under-five mortality than the otllree regions. But when effect of corruption is
controlled for total health expenditure has greaftérctiveness in reducing under-five mortality
rates in Western Africa and Central Africa. SouthAfrica and Eastern Africa exhibit lower

under-five mortality when corruption is reducedatele to other regions. Increasing total health
expenditure when corruption levels are average t&eg\frica region experienced high reduction

in under-five mortality than the other three region

The study also found that regional differencesanéffect of public and private health expenditure
on under-five mortality rate. Public and privatealle expenditure in Western Africa were more
effective in reducing under-five mortality more thidne other three regions. When corruption was
controlled for, Southern Africa had the strongagbljz health expenditure while Eastern Africa
had the strongest private health expenditure arttengpur regions. Reducing levels of corruption
in both Southern Africa and Eastern Africa reduaeder-five mortality rate more than Central
and Western Africa. Increasing public and privatalth expenditure at average levels of

corruption reduced under-five mortality in Southé&frica more than the other three regions.

5.2 Conclusion

This study concludes that adequate health expeadgumportant for the reduction of under-five

mortality rates in Sub-Saharan Africa. Additionaligducing corruption leads to better child health
and high effectiveness in health expenditure ge#oadird health care. There exist regional
differences on the effects of health expenditureé eorruption on child health across the four
regions; Eastern Africa, Western Africa, Southeriniod and Central Africa. Effectiveness of

health expenditure relative to corruption alsoeatgfacross the regions.
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5.3 Policy Implications

This study results have indicated that health edjpere in Sub-Saharan has an improving effect
on child health. First, this reveals to policy mak#he importance of allocating more resources to
health care. Second, it provides a strong argufoesbmmitments in the implementation of Abuja

Declaration on public health expenditure targetSblg-Saharan Africa governments. The issue of
health expenditure effectiveness with regard touggion is important to policy makers. Mitigating

against corruption is likely to increase effectiges of health expenditure, which would improve
child health as result of efficient delivery of ltbaservice. Because private health expenditure is
more effective in high corruption levels, anti-agetion measures may lead public health workers
(those who moved their services to private sedtotjansfer their services back to public health
service. This is because health care seekerskatg to shift demand for health services towards

public health sector because of increased effestis®in service delivery.

Understanding the regional differences in the éffeaess of health expenditure on child health is
also relevant to policy makers. Coordinated effetish as anti-corruption measures, provides a
suitable environment for full implementation andwaes success of joint health policies in SSA
(AU’s Abuja Declaration on public health expendguand the Ouagadougou Framework on
primary health). The success of the joint @es between governments and regional affilietio

may promote integration and support to countrigls weak health outcomes, such as high child

mortality.
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CHAPTER FOUR

HEALTH EXPENDITURE AND ADULT HEALTH IN SUB-SAHARAN  AFRICA

1. Background

Human capital is widely believed to enhance econogmowth (Lucas, 1988; Romer, 1990;
Mankiw, et al. 1992). This implies that economigs #kely to benefit from investment in
education, training and health (Hanushek and Ki@951 Bloom and Canning, 2000; 2003) as
sources of human capital. Africa’s human capitdeis threatened by major health problems
facing adults. These health problems include HIXZ'8) tuberculosis, malaria and maternal child
birth risks (Institute for Health Metrics and Evation et al., 2013). The result is premature
mortality, loss of human capital and output. In gegiod 1990-2010, HIV/AIDS led to a rise in
healthy years (disability free life) loss by ab82@8% despite a decline of 22% in the period 2005-
2010 (Institute for Health Metrics and Evaluatiarak, 2013). The trends in the adult mortality are

shown in Table 21.

Table 21: Regional Comparison of Adult Mortality Raes across the World

Deaths Under-Age of 60 per 1000 alive at age 15
Region 1995-2000 2000-2005 2005-2010
Suk-Saharan Afric 401 41( 38<
Northern Africe 187 16C 142
Soutt-Central Asie 23¢ 224 21C
Soutt-Eastern Asi 214 19¢ 184
Latin America and Caribbes 171 16C 14¢
Europe 164 16z 14¢
North Americi 11€ 11C 10¢
Oceanii 12¢ 11E 107

Source of data: UN DESA (2011).
Adult mortality rates have been declining since3.88 over the world. Table A.2 in the appendix

shows that in 1995-2010 adult mortality rates instr®SA countries declined. However, adult
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mortality rates increased in some countries ingéeod 2000-2005. This may be attributed to
HIV/AIDS pandemic which peaked during this periddNAIDS, 2006). Subsequently with

exception of South Africa and Mozambique adult @idst rates declined in 2005-2010.

The decline in adult mortality rates in SSA mayatieibuted to two factors. First, commitments
by SSA governments and development partners inededsis is evidenced by the initiatives for
better health during the previous decade and Rdé initiatives include Global Fund for
HIV/AIDS, Malaria and Tuberculosis (Global Fund,13), PEPFAR (PEPFAR, 2013), Abuja
Declaration on public health expenditure by AU heédtates (OAU, 2001) and the Millenium
Development Goals (MDGs). The MDGs on adult hedétttused on: reduction of maternal
mortality by the three-quarters over the periodQL892015; and combating HIV/AIDS, Malaria
and, other diseases by 2015 (UN, 2000). Betwee 888 2008 the maternal mortality rate in
SSA decreased by about 230 per 100,000 live bfftbsn 870 in 1990 to 640 in 2008) (United
Nations, 2011). Nevertheless, the rate is far beélmtargeted 218 per 100,000 live births by 2015

(UN, 2000).

HIV/AIDS related deaths declined worldwide by 19%ieen 2004 and 2009. One of the reasons
is that the number of people on anti-retroviratdipy increased 13 times over this period (United
Nations, 2011). As HIV/AIDS related deaths fell thember of people living with HIV/AIDS
increased since 1990 while, the number of peogécied with HIV/AIDS decreased since 2005

(United Nations, 2011).

The second factor that may have contributed toddagine in adult mortality rates in SSA is
increased spending on health. Public health spgraira percentage of government expenditure
increased from an average of 0.9% in 2000 to 9BZ0iL1 (World Health Organization, 2013).
SSA also benefitted from the Global Fund grant i US$ 2.64 billion towards improving

health quality all over the world especially in theveloping countries. Through this grant; by 2011
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about 3.3 million HIV patients were on antiretr@ali(ARV) treatment; about 8.6 million people
were on tuberculosis treatment; and more than 2B@minsecticide treated nets were distributed

to malaria endemic zones (Global Fund, 2011).

Other factors that may have led to reduction mtadortality rates are; economic growth, increase
in literacy and better quality of governance instnparts of the world (Brenner, 2005; Cutler et

al., 2006; Lleras-Muney, 2004; Clark and Royer,@ontez et al., 2012).

Despite the decline in adult mortality rates worildisy Sub-Saharan Africa recorded the highest
adult mortality (Table 21). In the period 2005-201@veraged 383 per 1000 adults, more than
three times that of North America and Oceaniaals wiore than double, the average adult mortality

rates in Northern Africa, Latin America and Caribbeand Europe.

1.1 Problem Statement

Although adult mortality has declined in SSA in firevious decade and half, it is high relative to
other regions of the world. In addition, there karge cross-country differences in adult mortality
within SSA. Premature mortality is a major challefior SSA. To stem the attendant loss of human
capital, preventable and manageable causesasuehV/AIDS, malaria and tuberculosis need
to be mitigated urgently. SSA countries are urpitessure to increase health expenditure aimed

at improving adult health.

The average health expenditure per capita in Shle@a Africa was about US$ 155 in 2011
almost seven times lower than the world averagerid\Bank, 2013). Although efforts to increase
public health expenditure in SSA such as the Abgelaration of 2001 (OAU, 2001) are yet to be
attained (Tandon and Cashin, 2010; World Healtha®mgtion, 2011a), it has increased to close

to 10% of government revenue.
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Although adequate spending on health is importantirhproving the survival and lowering
premature adult mortality, more spending may bdfectve if institutions and governance
structures do not operate properly. In particul@anynSSA countries are characterized by high
levels of corruption. The average Transparencyatisonal Corruption Perception Inde¢CPI)

for 44 SSA countries was 2.9 out of maximum possiifl (no corruption) Teorell, et al. (2011).

Despite the high incidence of corruption in SSAevwious studies of the impact of health
expenditure on adult health in SSA have rarelystigated the role of corruption in the relationship
between health expenditure and adult health. litiaddthe econometric methods used in previous

studies are subject to bias, which could explagnntiixed results in the literature.

1.2 Research Questions
The main research question addressed in this ssudjoes health expenditure and corruption

matter for reduction of adult mortality in Sub-Sedra Africa? The specific research questions

addressed in this study are:
1. Does health expenditure affect adult mortality sateSSA?

2. How does corruption influence the effect of healpenditure on adult mortality in SSA?
3. Does the effect of health expenditure and corrmptio adult mortality differ across SSA sub-

regions?

1.3 Research Objectives
The main objective of this study is to investigtite relationship between health expenditure and

adult health in Sub-Saharan Africa, and the rolecofuption levels in that relationship. The

specific objectives of this study are:

9 Transparency International (TI) corruption perceptindex (CPI score relates to perceptions of thegree of
corruption as seen by business people, risk atsaind the general public and ranges betwedhigldly clean)
and 0 (highly corrupt).
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a) To estimate the impact of health expenditure ortadartality in SSA.

b) To examine whether level of corruption affectsithpact of health spending on adult mortality
in SSA.

c) To examine whether there are regional differennethé effect of health care spending and

corruption on adult mortality in SSA.

1.4 Contribution of the Study

This chapter extends previous literature in sewsrgls. First, there are only a limited number of
studies for SSA analysing the relationship betweealth spending and adult health. In particular,
the study considers adult mortality rate. Adult taly rate is an indicator of adult health which
encompasses the maternal mortality and providdeaa picture of probable human capital loss
between the ages of 15-60 years. Intuitively, ttesethe most active years of individuals and if
the society loses them through early death the@uanconsequences can be enormous. Previous
studies of adult health focused on life expectdAdsa, et al., 2014; Yaqub, et al., 2012; Novignon,
et al., 2012) and maternal mortality rates (Alvarezal., 2009). However, variability in life
expectancy data is low for annual data and mosliegthave had to aggregate data over several
years (Filmer and Pritchett, 1999). Furthermore &kpectancy estimates are derivative of age-
specific mortality rates. The life expectancy adlsticate probable number of years that individual
has to live at birth. Maternal mortality rates tamale population specific which does not address

adult mortality in its entirety.

Second, few studies in the SSA use dynamic pandefaoThe study applies linear dynamic panel
data model (LDPD) (Arellano and Bond, 1991; Aretlaand Bouver, 1995; Blundell and Bond,
1998) to test the relationship between health ediper®, corruption and adult mortality. Linear

dynamic panel data model controls for endogensiatjonarity and unobserved heterogeneity.
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Third, existing studies for SSA and other develgpiagions focused mainly on public health
spending. In this study, we examine both public prdate health spending. The level of private
health expenditure is relatively high in SSA and 8tudy provides evidence on its impact on adult

health and compares its effectiveness relativaitdip health expenditure.

Fourth, only a small number of studies examinedeffiectiveness of health expenditure in SSA.
In particular, this study provides an attempt ®ess the direct impact of corruption on adult nealt
and the influence of corruption on the impact dadltfeexpenditure on adult health in SSA. Such

evidence can provide a firm foundation for antiraption measures.

Finally, the study provides evidence on the hypsithéhat the effect of health expenditure and
corruption on adult health may differ according3S8A sub-regions: Western Africa, Eastern

Africa, Central Africa and Southern Africa.

1.5 Organization of the Chapter

The remainder of this paper is organized as foljosestion 2 reviews the literature. Section 3
discusses the methodology used in the paper. &etfiwesents the results on health expenditure,
corruption and adult mortality in Sub-Saharan AdriSection 5 presents a summary, conclusion

and policy implications.

2. Literature Review

2.1 Adult Health Outcomes

The literature on health expenditure and its retetvith adult health takes many forms depending
on the health outcome and expenditure categoryuestipn. The World Health Organization
(2012b) classifies adult health outcomes as; adoltality rates, life expectancy, adult survival
rates and maternal mortality rates. But WHO alsssifies adult health outcomes in terms of

cause-specific mortality or morbidity.
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Although adult mortality rates measure the proligtolf dying within the age 15-60 years (World
Health Organization, 2012b), few studies have\seal the effects of health expenditure and other
socio-economic variables on it. Instead most stidase considered life expectancy and maternal
mortality rates. Life expectancy is defined atlbirt a reference year, or at a specific age. Mater
mortality rate measures the probability of a motiiyng per 100,000 live births. The two health
indicators are widely considered policy prioritieg governments, development partners. For

instance, reduction of maternal mortality is onéhaf MDGs (UN, 2000).

One can argue that adult mortality is the relevamiable to study the consequences of premature
mortality in an economy, hence the need for hegltarventions which can reduce it. Life
expectancy may not be suitable, Filmer and Pritdii®99) argued that life expectancy does not
vary much annually and needs to be aggregated lomgrperiods. Second, life expectancy is
derived from age-specific mortality rate and ineca data inconsistency it can result into wrong
interpretation. Third, maternal mortality rates tcepp a specific segment of the population and
is not likely to capture other mortality ocdng in the general population. Auster, et al.gap
argues that adult mortality as a measure of additih is objectively derived, has some accuracy
which is reasonable, can be accessed readily amaivsrsally accepted. Saikia and Bhat (2008)
noted that increased adult mortality leads to ridabour force which affects economic growth,
biological reproduction and support to younger altgr population.

2.2 Health Expenditure and Adult Health

Empirical literature relating to health expenditucerruption and adult mortality rates is quite
rarel/little. The studies which have focused on tbpEc are Auster, et al. (1969) and Or (2000).
Adult health outcomes frequently used to measwettects of health expenditure have included
life-expectancy and maternal mortality rates. Restumdies focusing on health expenditure and

life expectancy include; Obrizan and Wehby (20¥2)qub, et al. (2012), Novignon, et al. (2012)
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and Aisa, et al. (2014). For health expenditure @yaternal mortality rates, studies are such as
Alvarez, et al. (2009).

Health Expenditure and Adult Mortality

Auster, et al. (1969) studied the link between ro@ldtare proxied by health expenditure per capita
and mortality of white adults using a cross-sectiball US states in 1960. Using OLS the study
found that an increase in health expenditure byré&ticed age-adjusted death rates by 0.07%.
Accounting for endogeneity and simultaneity biasusing 2SLS the results indicated that a 1%
increase in health expenditure lowered age-adjusteath rates by 0.12%. Further classification
of the age-adjusted deaths by categories ssiethde collar workers, female not in labour
force indicated that an increase in health expargliby 1% reduced it by 0.1% and 0.9%
respectively in the two groups. The study conclutthad medical service had a relative importance

in reduction of adult mortality in US.

Or (2000) examined the determinants of prematurgatity using a panel of 21 OECD countries
for the period 1970 to 1992. Premature mortalityblmth women and men was defined by potential
years of life lost. Fixed effect model results slkedvthat increasing total health expenditure per
capita by 1% reduced premature mortality in womg0.48%. Additionally, the study found that
raising public health expenditure as a percentotdl thealth expenditure lowered premature
mortality in men by 0.18% and women by 0.16%. Thegy concluded that increasing health
expenditure is crucial in the reduction of prematmortality especially those of women. The study
does not account for endogeneity of health edjpere in the premature mortality equations
for men and women.

Health Expenditure and Other Adult Health Outcomes

Aisa, et al (2014) studied the influence of pubkalth expenditure on longevity using a panel of
29 OECD countries from 1960-2000 (5 yearly averadpd) using fixed effect model. The fixed
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effects estimates showed that an increase in puigaith expenditure by 1% increased life
expectancy by about 0.13%. The nonlinear fixedotféstimates, showed that increasing public
health expenditure by 1% increased life expectdnyc§.21%. The study also examined effect of
public and private health expenditure on life exaecy. Raising public health expenditure and its
ratio to private health expenditure by 1% incredgedexpectancy by 0.11% respectively though
weakly. The study does not account for endogeneitiotal, public and private health expenditure

in the longevity equation. This may explain the wesationships throughout the estimations.

Novignon, et al. (2012) examined the relationshgiween total, public and private health
expenditure and, life expectancy in Sub-Saharaic@fusing a panel of 44 countries for the
period 1995 to 2010. The fixed effects estimatesved that increasing total public and private
health expenditure by 1% increased life expectanc$SA by 0.44 years. This study does not
account for endogeneity of the health expenditueasures with regard to the life expectancy

equations.

Craigwell, et al. (2012) investigated the effedtpublic health expenditure on life expectancy for
a panel of 19 Caribbean countries in the period53Z®7. Using panel OLS, the estimates
indicated that an increase in government healtlerdipure by 1% raised life expectancy by 0.03%.
Like Novignon, et al. (2012) the paper did not aoddor endogeneity of public health expenditure

in the life expectancy model.

Obrizan and Wehby (2012) examined the link betwieealth expenditure per capita and life
expectancy for males and females using OLS andtidgiaegression approach for 177 countries.
The data used ranged from 2006-2008 for life exgrext, 1997-1999 for health expenditure and
control variables 2005-2007. The authors argued they used 1997-1999 data for health
expenditure to reduce simultaneity bias by laggirfigr 10 years. This is due to variations in

productivity and increased health care spendimgome countries, thus allowing time for
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realisation of the health expenditure effectse Tasults showed that health expenditure had
positive and significant effects across the lifpentancy quantiles. Increasing health expenditure
per capita by US$ 100 raised life expectancy ofesdly 4.13 to 11.5 months while that of the

females increase by 5.3 months to 11.9 months.péiper does not account for endogeneity of
health expenditure per capita in the life expegtanodels. It also cautions that not accounting for
unobserved heterogeneity among the countries stuchight have led to lower coefficient

estimates.

Yaqub, et al. (2012) examined the influence of mubéalth expenditure and governance on life
expectancy in Nigeria for the period 1980-2008 g$dh.S and 2SLS. OLS estimates indicated that
increasing public health expenditure by 1% redudedexpectancy by 0.004% but when the

interactive term for public health expenditunel acorruption index it became positive ( 0.02%).
A 1% decrease in corruption index increased lifeeexancy by 0.02%. The interaction between
corruption index and public health expenditure wagative. Controlling for endogeneity through

2SLS, the estimates showed that public health ediper reduced life expectancy by 0.02%. Just
like OLS, after controlling for corruption the iméetive term was positive. The weakness of this
study arises from small sample and it did not take account the time series properties of the

data.

Alvarez, et al. (2009) studied factors influencingternal mortality in Sub-Saharan Africa for the
period between 1997 and 2006. The paper used avorelanalysis and found that per capita
government health expenditure explained reductionaternal mortality by 45%. The weaknesses
of the paper arises from the fact that correlatim@s not measure causality between health

expenditure and maternal mortality rate.
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2.3 Summary and Conclusion

In summary, there is limited literature available the relationship between health expenditure,
corruption and adult mortality. Most of the studiesused on the link between health expenditure
and life expectancy or health expenditure and matemortality. This study focuses on adult
mortality rates. Some studies used OLS and ignpotential endogeneity of health expenditure.
Others used 2SLS to control for endogeneity of theakpenditure, but ignore unobserved
heterogeneity across countries. A few used statielpmodels (fixed effects and random effects).
However, static panel models do not account foogadeity of health expenditure and dynamics.
Consequently, there are conflicting results anchidtlogical problems that should be addressed.
This study incorporates a governance variable aed the linear dynamic panel model (GMM-
Instrumental Variable) to examine the impact ofltheaexpenditure and level of corruption and
their interaction on adult mortality. The GMM-IV temator uses lag-differences and level of
variables as instruments to account for endogerdityealth expenditure in the adult mortality

equations. This provides robust estimates.

3. Methodology

3.1 Conceptual Model of Health Expenditure, Corrupton and Adult Health
A country benefits more from healthy adults througiproved human capital. Subsequently,

human capital improvement leads to high labour petdity, investment, consumption and
economic growth. Therefore investment in activitteat can improve adult health through
reduction of mortality is important for a countrgsonomic development. The interventions which
can reduce adult mortality include adequate heatffenditure on health programmes that target
adults, increased income per capita, reducBdirdlections and management of AIDS related
illnesses and improved adult literacy. The conealptnodel is shown diagrammatically in Figure

2.
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Figure 2: Conceptual Model for Health Expenditure,Corruption and Adult Mortality

Interaction Adult mortality

Health expenditul

Corruption levels

Other intervening factors
Adult literacy rates
Income

HIV infections and
management of AIDS

Regional Differences
Eastern Africa; Southern Africa
Western Africa; Central Africa

Source: Author (motivated from theoretical modd|dajkumar and Swaroop (2008), Filmer and Pritc{399) and
Yaqub, et al., 2012).

Increasing health expenditure targeting adult heiaterventions, allows accessibility to health

care which reduces adult mortality from communiealsind noncommunicable diseases.
Communicable diseases which affect adults arefikketbe HIV/AIDS, lower respiratory infections

and maternal related infections while non commuieadisease are likely to be diabetes,
hypertension, cancer and cardiovascular disdaepez, et al., 2006). Improving transparency
and accountability (lowering corruption levels) ri@source use, is imperative to reduce adult
mortality. This is because quality health carevises are likely to be realized when health
workers productivity is high, availability of dyg, reduced in-kind payments and no diversion
of funds from the system (Lewis, 2006). The mlecorruption in enhancing effectiveness of
health expenditure cannot be ignored as it impexdor better adult health outcomes such as

reduced mortality. Regional differences may alseehan influence on effectiveness of health
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expenditure in reduction of adult mortality. Theslbecause they have varied health policies and
priorities that are likely to influence adultdiid in different ways. The regions in the cortaep

model are Eastern Africa, Western Africa, Southf&finica and Central Africa.

Increased income can improve quality of living thgh access to good nutrition, housing and
working conditions, access to quality healttecand education which are likely to prolong lif
in adults. HIV/AIDS has been one of the fundamehtalth problem which has increased adult
mortality since its discovery in early 1980s. There, reducing new HIV infections and
management of AIDS through access to anti-retrb¥irarapy (ART) is likely to lower adult
mortality. Improved adult literacy leads to effeeticonsumption of health information and may
increase time preference for adults (Becker andpliyyr1988). This is likely to lead adults to make
lifestyle choices which are likely to improve thiealth such as good nutrition, and avoidance of

risky behaviours (unprotected sex, smoking, andiongalgence on alcohol).

3.2 Theoretical Model

The theoretical model that guides the empiricalhoéblogy is based on Rajkumar and Swaroop
(2008) and Yaqub, et al. (2012) health productiamdeh The link between health expenditure,

corruption and adult mortality is shown in the deling health production function.
M = f(RGDPC,HEXP,COR)..............oeeeeeiiiiee ettt (4.1)

M is adult mortality rateRGDPC is real GDP per capita (real income per cap@@)R is level of
corruption. From Equation 4.1 the model assumes ithaease in real income per capita leads to
a reduction in adult mortality. This is througHpahtion of resources to interventions in the healt
sector that focus on adult health and improved avelbf individual in terms of access to good
nutrition, living condition and quality health carélealth expenditure affect adult health through

provision of health interventions such as contrégep, ante-natal care and skilled child delivery

118



services, anti-retroviral therapy, screening are/@ntion of non-communicable diseases. Access
to this health services may improve quality of tileough lowering both morbidity and mortality
among adults. Lowering corruption in the healtht@emay result in resource efficiency which is

likely to result in effective use of health res@schence better adult health.

Model (4.1) is transformed in a Cobb-Douglas healthduction model (4.2). The relationship
between health expenditure, real income per cagtaiiption and adult mortality (adult health) is

expressed as follows.
M;; = A(RGDPC;)* * (HEXP; )V « (COR; ) ... (4.2)

In this studyM;; is defined as adult mortality ratdzDPC;; is real income per capita; alHd'X P;;
represents health spending (total, public and/mape health care spendind)OR;; is level of
corruption. A measures changes in technology which is assumedg toonstant. Taking the

logarithms of equation (4.2) transforms into lineguation which is written as follows.
InM;; =InA+ §InRGDPC;; + YINHEXP;; + AINCOR;¢.........coevvvveiiiiii (4.3)

The parameters can be defined as follojms: the coefficient of real income per capita meiasu
the elasticity of adult mortality with respect teamge in real income per capigais the coefficient
of health spending measuring the elasticity of tachdrtality with respect to change in health
expenditured is the coefficient of corruption measuring thera@in adult mortality with respect

to change in governance (through reduced corruption

Assuming that some part of health spending (tgablic and private) is lost or wasted due to
corruption, this has consequences on the effecsgnf health spendingollowing Yaqub, et al.
(2012) and Pritchett (1996), let(.) denote the part of resources allocated to héadthis spent

on productive purposes. Thecoefficient of health spending on, say progranpakes the form;



Whereg, represents the productivity of public or privaggital that is created from spending on
health programme. Assume that(.) measures the effectiveness of health spendinanitbe

expressed as a function of state corrup®R ;. Then,

Substituting equations (4.4) and (4.5) into (4e3ults into the following equation;

lnM,-t =InA+ fln RGDPClt + ¢p(wO + ‘(D'1C0Rit) lnHEXPlt *+AIln CORit .......... (46)

3.3 Empirical Models

To estimate the impact of health expenditure amduption on adult mortality rate as well as how
level of corruption has influenced effectivenes$eélth expenditure three models are specified.
The baseline model measures the effect of heafteraditure on adult mortality and is specified

with control variables. The model is written adduols.

lnM,-t =09 + QllnHEXP,t + X;tl' + e e e e e et e e e 4.7

To estimate the impact of corruption on adult mayaates, model (4.7) is extended by adding

the corruption index.

lnM,-t = (0 +(1lnHEXPit+(zlnCORit+X;tr+vit ............................................. 4.8

Interaction of corruption index and health expemditis added to model (4.8) to measure how

corruption influences effectiveness of health exiiteine on adult mortality rates.

InM;; = ng + n{InHEXP;; + n,InCOR;; + n3[COR;; » INHEXP ;] + X;,T + tig......... 4.9
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Equations (4.7), (4.8) and (4.9) relate naturalddgdult mortality rates to natural log of health
expenditure, natural log of corruption index aniiaction of corruption index and natural log of

health expenditure.

In M;; is the natural log of adult mortality ratésE'X P;, is natural log of health expenditure (total,
public and/or private)COR;; is the natural log of corruption index¢OR;; * InHEXP;; is the
interaction of corruption index and the natural wighealth expenditure. The interaction term is
used to determine how level of corruption affedts tmpact of health expenditure on adult
mortality. X;; is a vector of control variables. The control ahtes are natural log of real income
per capita, natural log of adult literacy ratesVHirevalence rates and natural log of ethnic
fragmentation. Where;;, v;; andy;; are composite error terms. They consists of iddai-
specific effects and time-specific effects. The posite error terms are assumed to be normally
distributed and homoscedastig, {; and n; are the coefficients of health expenditure and are
expected to be negativé, and n, are the coefficients of the corruption and areeexgd to be
negativens; is the coefficient of the interaction of corruptimdex and health expenditure and the

signs can be either positive and negativis the vector of coefficients of the control vénies.

The regional differences in the impact of healtpenditure and corruption on adult mortality rates
is estimated through three models. The three m@delsharacterised by adding regional dummy

variables and interacting them with health expemdiand corruption.

The first model for regional differences on effethealth expenditure on adult mortality rates is

written as follows.

InM;; = 9y + 01INHEXP;; + 0,EA; + 05CA; + 04,WA; + 05[EA; x INHEXP ;| + 04[CA; *

INHEXP;,] + 07[WA; x INHEXP;,] + X3uT + @geevveoeeeeoeeeeieeeeeeees (4.10)
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The second model is an extension of model (4.100ucag the regional differences on effect of

corruption on adult mortality rate.

lnM,-t = co + (1lnHEXP,t + (ZEAi + (3CAi + (4,WA1' + (S[EAL * lnHEXP,t] + (6[CA1 *
lnHEXlt] + (7[WA1 * lnHEXlt] + (8lnCORit + (g[EAl * lnCOth] + (IO[CAI' *

lnCOth] + (II[WAI' * lnCOth] + X;tr+’€it ....................................... (411)

The third model extends model (4.11) by adding imeraction of corruption and health
expenditure at the regional level. It measures lorruption influences health expenditure

effectiveness on adult mortality rates in SSA sdians.

InM;, =19 + 0 InHEXP;; + 1, EA; + 13CA; + n,WA; + n5[EA; * InHEXP ;] + ng[CA; *
lnHEXP,t] + 177[WAl * lnHEXPlt] + nglnCORit + 19 [EAl * CORit *
lnHEXP,t] + UIO[CAi * CORit * lnHEXP,t] + 111 [WAl * CORit * lnHEXP,t] +

X;tr + A‘lt ................................................................................................... (4.12)

Equations (4.10), (4.11) and (4.12) relates natogabf adult mortality with natural log of health
expenditure, regional dummy variables Eastern Af(EA), Central Africa (CA) and Western
Africa (WA), interaction of regional dummy variaBlevith natural log of health expenditure,
natural log of corruption index, interaction of i@gal dummy variables with natural log of
corruption index, interaction of regional dummyiahtes with corruption index and natural log of
health expenditure. The control variables are &nelkin earlier equations. Whedg;, k;; andA;;

are composite error terms.
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3.4 Variables Definition and Data Sources

This section describes the data used in the adalthhregressions. Table 22, presents the variables
names (Column 1), a short description of the véié&olumn 2) and the source of data for each

variable (column 3).

Table 22: Data Sources and Definition of Variables

Variable Variable Description Data Source

Name

Adult Adult mortality rate is the probability of dyi between th« | World Developmen
Mortality ages of 15 and 60 that is the probability of ayé&¢-old | Indicators (World
Rates dying before reaching age 60, if subject to curesy- Bank,2011)

specific mortality rates between those ages.

Public Healtl | Public health expenditure consists of recurrentaapital | World Developmen
Expenditure | spending from government (central and local) busiget | Indicators (World
external borrowings and grants (including donatiosy | Bank,2011); WHO
international agencies and nongovernmental orghoirs), National Health

: . Accounts, 2013
and social (or compulsory) health insurance funds.
Measured as the total public health expenditure.

Private tealth | Private health expenditure includes direct houskfmi- World Developmet
Expenditure | of-pocket) spending, private insurance, charitable Indicators (World
donations, and direct service payments by private Bank,2011) ;WHO

National Health

corporations. Measured as total private healtleedjure. Accounts, 2013

Total Health | Total health expenditure is the sum of public aridgte World Developmen
Expenditure | health expenditures. It covers the provision ofthea Indicators (World
services (preventive and curative), family planning Bank,2011); WHO

National Health

activities, nutrition activities, and emergency dasignated Accounts, 2013

for health but does not include provision of wated
sanitation. Measured as the total health experitur

Real Income | GDP per capita based on purchasing power parit?)} World Developmen
per Capita PPP GDP is gross domestic product converted to Indicators (World
international dollars using purchasing power pawtgs. Bank, 2011)

Data are in constant 2005 US$.

HIV Prevalence of HIV refers to the percentage of peagk: | World Developmen

Prevalence | 15-49 that are infected with HIV. Indicators (World

Rate Bank, 2011)

Ethnic Reflects probability that two randomly selectedgle from | University of

Fragmentation| a given country will not belong to the same ethmgliistic | Gothenburg (Quality of
group. The higher the number, the more fractioedliz Governance Institute).

society. The definition of ethnicity involves a cbhimation
of racial and linguistic characteristics. It's @xyy for social
capital.
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Transparenc | The CPI focuses on corruption in the public seatat University of
International- | defines corruption as the abuse of public offiepiavate | Gothenburg (Quality of
Corruption gain. The surveys used in compiling the CPI tenaisto Governance
Perception questions in line with the misuse of public powar grivate Institute)(2011)
Index . . .
benefit, with a focus, for example, on bribe-takingpublic
officials in public procurement. The sources do not
distinguish between administrative and politicairaption.
The CPI Score relates to perceptions of the degfree
corruption as seen by business people, risk agadyst the
general public and ranges between 10 (highly claad)0
(highly corrupt).
Adult Literacy | Total gross enrolment ratio is the ratio of totalaément, World Developmen
regardless of age, to the population of the agamtoat Indicators (World
officially corresponds to the level of educatiomsin. This | Bank, 2011)

is a basic measure for literacy as ability to reedte and
speak. A proxy for adult literacy.

3.5 Estimation

The econometric models specified in section 3.3ewestimated using panel static panel and
dynamic panel data models. The static panel dathade used in the study are fixed effect (FE)
and random effect (RE) models. The weakness ofitbdels is that they are based on country
specific effects and they do not account for stetidy and endogeneity. Health expenditure could
be endogenous in mortality equations if there amitted variables and reverse causality. For
instance, economic shocks, population changes alitical shocks are likely to be omitted
variables correlated with health expenditure. Reyeausality may arise when increase in adult
mortality triggers SSA governments and househaldadrease health expenditure. On the other
hand, increase in health expenditure may lead werdcadult mortality rates. There are also
problems of unobserved heterogeneity and laggecerilgmt variable in dynamic models.
Estimation under these problems can produce instamgi and biased estimates. To account for
these weaknesses linear dynamic panel model @heeland Bond, 1991; Arellano and Bover,
1995; Blundell and Bond, 1998) which is basedhan principles of GMM-IV was used as the

key estimation technique. The merits of linedynamic panel is the assumption of strict
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exogeneity and stationarity restrictions and dtsility to derive robust results when dynamic

instruments are used. The instruments are spddaltilag differences, differences and levels.

4. Empirical Results

4.1 Descriptive Statistics

This section presents the descriptive statisticafiovariables used in the study. From Table 23,
the mean adult mortality rate was 364.8 per 10Q0tsécross 41 SSA countries. The countries
with the highest adult mortality within the peribdd 616 per 1000 adults, compared with the
lowest of 116.9 per 1000 adults. These dispangresides an uneven challenge in joint policies in

the SSA to reduce premature mortality.

Table 23: Descriptive Statistics of Variables Inclded in the Adult Mortality Equation

Variable Obs | Mean Std. Min Max
Dev

Adult Mortality Rates (AMR) per 1000 ults) 40z | 364.8 | 108.5 116.9 | 616.c

Public Health Expenditure (Million US$ Consti | 41C | 75¢ 2,16( 4.9¢ 15,70(

2000)

Private Health Expenditure (Million Consta 41C | 1,130 | 3,49( 7.4 23,50(

2000 US$)

Total Health Expenditure (Million US $ 005 41C 189( 5,62( 14.1 39,20(

Constant)

Real GDP per Capita (20, PPP Internation: 40¢ | 3259. | 4998.. | 346.1 | 31738.:

US$)

HIV Prevalence Rate (¢ 37C | 6.2 7.1 0.1 26.%

Ethnic Fragmentatic 41C | 0.62 0.2% 0.01 0.9¢

Transparency Internatior-Corrugtion Perceptior | 27€ | 3.0z 1.0¢ 1 6.4

Index (TICPI)

Adult Literacy 41C | 96.€ 25.2 32.2 154.2

The average public health spending was about US$3/ilion (2000, constant) while the average
private health care spending was 1.4 times highen tthe public expenditure. Total health
spending averaged at US$ 1,890 million. The taalth spending had a ratio of public and private
health expenditure at 1:1.5. This indicates thatlibrden of health expenditure is leaning more

towards the households rather than the government.
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The mean Corruption Perception Index of 3.02 owd pbssible 10, shows that corruption levels
are perceived to be high in SSA. This is likehaffect resource allocation and its effectiveness in
various sectors including the health sector. Thaalth expenditure may be ineffective on reducing
adult mortality when corruption levels are high.eTariability in real GDP per capita in SSA is
quite high as the standard deviation show. TheaaseHIV prevalence rate was about 6.2% but in
one country it was 26.3%. Average adult literacyasured as primary school gross enrolment
ratio was 96.6. However, one of the country hay V@w literacy rates of 32.2 for adults. The
average ethnic fragmentation (a proxy for socidlesion) was 0.63. This indicates the ethnic
diversity in SSA which might result in frequent sdand political conflicts in public resource

allocation thus affecting health care.

4.2 Econometric Estimates for Health Care Spend@ Corruption and Adult Mortality in
SSA

This section presents the regression results @etfects of total health care spending, public and
private health care spending and level of corrupdio adult mortality rates in SSA. The estimation
methods applied are: fixed effects (FE), randoneaf (RE) and linear dynamic panel data

(LDPD). Econometric results are interpreted basethe linear dynamic panel data estimates.

4.2.1 Total Health Expenditure, Corruption and Adult Mortality Rates

The estimation results of the impact of total Hea&kpenditure and level of corruption on adult
mortality rates are reported in Tables 24 and 8peetively. The results are shown in three models.
In Model 1 (baseline specification) relationshiptvizeen total health expenditure and adult
mortality rates are shown in column 1, 2 and 3. fEsailts when corruption is added to the baseline
specification are reported under model 2 (colummsahd 5). In model 3 interaction of total health
expenditure and corruption index is added to detexmaffectiveness of total health expenditure on

adult mortality rates.
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Table 24: Effects of Total Health Expenditure and @rruption on Adult Mortality Rates (Dependent Variable is In (Adult Mortality

Rates)
Independent Variables Model 1 Model 2 Model 3
FE RE LDPD FE RE LDPD FE RE LDPD
In(Total health expenditure) -0.06¢** | -0.04z%** | -0.06* | -0.03* -0.036*** | -0.055** | -0.032* -0.034** | -0.05z¢
(-5.36) (-3.97) (-2.02) (-2.19) (-3.35) (-2.72) (-1.95) (-3.12) (-1.89)
In (Real Gross Domestic 0.021 -0.033* -0.059*** | -0,142*** | -0.106*** | -0.031*** | -0.146*** | -0.106*** | -0.020*
Product per Capita) (0.86) (-1.72) (-10.02) | (-3.11) (-4.75) (-2.80) (-3.18) (-4.70) (-1.69)
Log (Adult literacy) -0.118*** | -0.128*** | -0.413*** | -0.076 *** | -0.084*** | -0.355*** | -0.073*** | -0.083*** | -0.058***
(-6.04) (-6.67) (-3.54) (-3.08) (-3.48) (-2.69) (-2.94) (-3.40) (-3.75)
HIV prevalence rate 0.032*** | 0.035*** | 0.042*** | 0.047*** 0.044*** 0.037*** | 0.047*** | 0.044*** 0.051***
(9.51) (13.60) (63.58) (12.21) (17.63) (5.58) (12.16) (17.33) (43.87)
In (ethnic fragmentation) - 0.067* 0.075** - 0.081** 0.095*** | - 0.820*** 0.159***
(1.95) (2.36) (2.86) (3.34) (2.85) (8.02)
In (corruption index) - - - -0.04&** -0.067** | -0.25¢~* | -0.01] -0.034 0.23¢
(-2.60) (-3.70) (-4.64) (-0.20) (-0.61) (0.90)
Corruption index* In(total - - - - - - -0.001 -0.001 -0.010**
health expenditure) (-0.70) (-0.63) (-2.32)
Const. 7.468* | 7.084** | 8,92 ** | 7 7HEe** 7.24°7** 8.495x*x | 7. 721%* | 7.21(x** 6.743**
(48.05) (37.42) | (39.07) (36.62) (36.06) (21.34) (35.47) (33.95) (13.82)
Number of Observations | 37C 37C 37C 25E 25k 25k 25k 25k 25k
F-Test, (p-value) 82.9¢ - - 75.34 - - 62.72 - -
(0.00) (0.00) (0.00)
R-Squarec 43.1¢ 61.2: - 66.8¢ 72.02 - 66.91 72.12 -
Wald Test x2, (p-value) - 379.39 43806.4¢ | - 458.44 433.7¢ - 456.84 20054.8!
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Hausman testy?, (p-value) 1.11 - 14.5¢ - 34.8¢ -
(0.89) (0.00) (0.00)
Sargan Test 2, (p-value) | - - 14.00¢ - - 22.43¢ - - 23.77¢
(0.37) (0.32) (0.21)
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Variables

Arellano-Bond AR(2) AR(2) AR(2)
Autocorrelation test (AR) 1.574 0.754 -0.131
z-value (p=value) (0.12) (0.45) (0.90)
Number of Instrumental 19 27 27

Notes: 1) FE- Fixed Effects Model; RE- RandomeEf§ Model; LDPD- Linear Dynamic Panel Data Model.

2) t-values are for the FE Estimatiand z-values are for the RE and LDPD estimatioashown in the parentheses;

3) Where p= are the probability values.

4) =*x ** % shows significance levelat 1%, 5% and 10%.

5) Instruments:

Model 1 (four period lagged In (adult literacy) (&M, differences of HIV prevalence rate and therka{ GDP per capita): levels, HIV prevalence ralies

(real income per capita) and In (ethnic fragmeatgti

Model 2 (four period lagged In (#diteracy) (GMM), HIV prevalence rate, In (tothkalth expenditure), In (ethnic fragmentation)(rkal GDP per capita)

and In (corruption index) are differenced instrutsgn

Model 3 (four period lagged Intéiohealth expenditure) (GMM), Differences of HIVepalence rates, In (real GDP per capita), In (etfragmentation), In
(corruption index), In (adult literacy): levels, Wiprevalence rates, In (real income per capitajethnic fragmentation), In (corruption index) dndadult

literacy)).
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Sargan test shows that null of over-identificatiestriction are valid and cannot be rejected. Thus,
indicating that instruments specified in the modaie valid. The Wald test rejects the null
hypothesis of no joint significance as the p-vakieero. The Arellano-Bond test confirms that

there is no serial correlation as the estimatesaignificant.

From Table 24, the point estimate of total heghdnsling in model 1 is negative and significant at
1% level. It indicates that 1% increase in totahltre spending would reduce adult mortality by
about 0.06% annually in SSA. A study for SSA basedtatic panel models found that increased
health spending raised life expectancy (Novignoal.e2012). Previous studies outside SSA found
that increasing health expenditure per capita woalilice adjusted mortality rates in adults
(Auster, et al., 1969) and that increasing totalltheexpenditure reduced premature mortality in

women (Or, 2000).

When the model takes into account level of cornipto capture the direct impact of quality of
governance on adult mortality (model 2), the pestimate for total health spending is still negativ
and has significant relationship with adult motiaéind its magnitude is unchanged from model 1.
The point estimate of corruption index is negatiwel significant. It indicates that increasing the
corruption index (reducing corruption) by 1% dese=aadult mortality by about 0.26%. Yaqub,

et al. (2012) found that reduced corruption inceglddfe expectancy in Nigeria.

In model 3, the analysis takes into account inteyacf total health expenditure and corruption
index. This is to determine how corruption influeac¢he relationship between the effectiveness of
total health expenditure and adult mortality. Theficient of total health expenditure is negative
and significant while that of the interaction (fokeealth expenditure and corruption index) is
positive and significant. Table 25, shows the estad effect of total health expenditure on adult

mortality evaluated at various levels of the cotimpindex.
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Table 25: Effectiveness of Total Health Expenditureon Adult Mortality Rates Based on
Estimates of Linear Dynamic Panel Model

Corruption Perception Index. Mean Min Max

3 1 6.4
In (total health expenditure) -0.052 -0.052| -0.052
Corruption index* In (total health expenditure) -0.030 -0.010| -0.064
Net value -0.082 -0.062| -0.116

Calculations based on regression results on ModéTable 24

The estimates in Table 25 show that when the lefvebrruption in SSA is high (e.g. CPI=1) 1%
increase in total health expenditure reduces adattality by about 0.06%. On the other hand,
when the level of corruption is low (e.g. CPI=6idgreasing total health spending by 1% would
reduce adult mortality by about 0.12%. The resslipport the hypothesis that total health

expenditure is more effective in SSA when corruptevels are low.

4.2.2 Public and Private Health Expenditure, Corrugion and Adult Mortality Rates

In this section effects of public and private hieakpenditure and corruption on adult mortality
results are presented in Tables 26 and 27. In TAbteree models are specified. A baseline model
relating public and private health expendituredalamortality rates is shown in Model 4. Model
5 augments model 4 by adding corruption index temene its effects on adult mortality rates.
Model 6 extends model 5 by including the interactierms (public health expenditure and
corruption index, and private health and corupindex) to measure the influence of levels of

corruption on effect of public and private hbaxpenditure on adult mortality.

Arellano-Bond test for autocorrelation cannot rejee null of no serial correlation as its p-value
is larger than 0.10. The p-value of Wald test i®zendicating that the null hypothesis of joint
significance of the coefficient estimates can hected. Sargan test fails to reject the null ofrove
identification restriction being valid because fh&alue is large. Thus, the instruments used are

valid.
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Table 26: Effects of Public and Private Health Expediture, Corruption on Adult Mortality Rates (Dependent Variable is In (Adult

Mortality Rates))

Independent Variables Model 4 Model 5 Model 6
FE RE LDPD FE RE LDPD FE RE LDPD
In (public health expenditure) | -0.023** -0.014 0.045*** | -0.003 -0.008 0.016 -0.050** -0.050** -0.295%**
(-2.33) (-1.51) (3.51) (-0.30) (-0.84) (0.93) (-2.32) (-2.38) (-4.89)
In (private health expenditure) | -0.054** -0.030¢** | -0.084* | -0.044** | -0.033*** | -0.10&** | 0.011 0.014 0.26¢**
(-4.46) (-2.78) (-2.23) (-3.49) (-3.12) (-3.77) (0.45) (0.63) (4.51)
In (Real Gross Domestic per | 0.019 -0.037 * | -0.033** | -0.131*** | -0.108*** | 0.038* -0.124%* | -0,105*** | -0.083***
Capita) (0.76) (-1.93) (-2.24) (-2.92) (-4.81) (1.82) (-2.77) (-4.63) (-8.72)
In (adult literacy) -0.116** | -0.128*** | -0.535*** | -0.080*** | -0.086*** | -0.481*** | -0.096*** | -0.099*** | -0.100***
(-5.76) (-6.51) (-5.52) (-3.22) (-3.49) (-3.04) (-3.73) (-3.89) (-7.55)
HIV prevalence rate 0.032*** 0.036*** | 0.032*** | 0.047*** | 0.044** | 0.035*** | 0.050** 0.045*** 0.054***
(9.54) (13.73) (7.31) (12.55) (17.65) (8.28) (12.90) (17.59) (43.64)
In (ethnic fragmentation) - 0.06¢** 0.303** - 0.087*** | 0.650*** | - 0.085*** 0.077***
(2.04) (2.47) (2.99) (3.87) (2.88) (14.45)
In (corruption index) - - - -0.047** | -0.062** | -0.17¢** | 0.010 -0.007 -0.35¢*
(-2.61) (-3.59) (-5.92) (0.19) (-0.13) (-1.70)
Corruption index* In (public | - - - - - - 0.016** 0.014* 0.065***
health expenditure) (2.49) (2.22) (3.13)
Corruption index* In (private | - - - - - - -0.01/** | -0.015** -0.064+*
health expenditure) (-2.60) (-2.32) (-2.06)
Constant 7.573*** 7.109%** | 7.918*** | 7.921*** | 7.310** | 6.903*** | 7.750*** 7.237*** 7.131%**
(45.03) (36.98) (26.82) (36.37) (35.61) (11.52) (34.13) (33.48) (21.50)
Number of Observations 370 370 370 255 255 255 255 255 255
F-Test, (p-value) 66.90 - - 65.82 - - 51.41 - -
(0.00) (0.00) (0.00)
R-Squared 50.49 49.51 - 64.86 64.39 - 65.98 65.58 -
Wald Test 2, (p-value) | - 379.08 1817 - 462.08 2739.70 | - 47354 19277.61
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Hausman teSt)(Z, (p-value) 247.35 - 183.24 - 125.68 -
(0.00) (0.00) (0.00)
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Sargan Test x? (k), (p- - - 22.33 - - 26.000 - - 26.290
value) (0.17) (0.21) (0.45)
Arellano-Bond AR(4) AR(2) AR(3)
Autocorrelation test (AR) -0.369 0.869 -0.765
z-value (p=value) (0.71) (0.39) (0.44)
Number of Instrumental 24 - - 29 - - 36
Variables

Notes: 1) FE- Fixed Effects Model; RE- Random Biddodel; LDPD- Linear Dynamic Panel Data Model.
2) t-values are for the FE Estimatiamj a-values are for the RE and LDPD estimationshosvn in the parentheses.
3) Where p= are the probability values.
4) *** *x * gre significance levels dt%, 5% and 10%.
5) Instruments:
Model 4 (four period lagged In (adubrtality rate) (GMM), differences of HIV prevalee rates, In (public health expenditure), In (ptévhealth
expenditure) and In (real income per capita): level (private health expenditure) and In (reabime per capita))

Model 5 (three period lagged ddilt mortality rates) (GMM), HIV prevalence rstén (public health expenditure), In (private lie@xpenditure) and the
In (real income per capita): levels, In (publ@alth expenditure), In (private health expenditure)lreal income per capita) and In (corruptioden)).

Model 6 (three period lagged Inkflic health expenditure) (GMM), HIV prevalencates, In (private health expenditure), In (reabime per capita), In
(corruption index) and In (ethnic fragmentaticaarge differenced instruments: levels, In (pigvaealth expenditure), In (real income per @piln (corruption
index), In (ethnic fragmentation), In (adult nsdity rates) and In (adult literacy)).
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In model 4 (the baseline model) the coefficientneste of public health expenditure is positive
while that of private health expenditure is negatBoth of them are significantly related to adult
mortality. A rise in public health expenditure b%lincreases adult mortality by 0.05%, but
increasing private health expenditure lowers anhdttality by 0.08%. From the results, private
health expenditure is relatively more effectiveréauction of adult mortality than public health

expenditure.

When perceived level of corruption is factored iod®el 5 the public health expenditure coefficient
is positive but insignificant. This result is inntoast to that of Or (2000). Or (2000) found that
increasing public health expenditure reduced prereahortality in men and women respectively.
Novignon, et al. (2012) found that public healtipenditure increased life expectancy in SSA. The
coefficient of private health spending has a negaind significant link with adult mortality. Thus,
indicating that an increase in private health spentty 1% decreased adult mortality rates by
about 0.11%. A study by Novignon, et al. (2012) wbd that an increase in private health
expenditure raised life expectancy. Thus when @bion is controlled, private health expenditure
crowds out the effect of public health expenditomeadult mortality. The corruption coefficient is
negative and significant. Thus, reducing levelsafuption by 1% decreases adult mortality rates
by about 0.18%. Yaqub, et al. (2012) showed thaerwhorruption levels are reduced, life
expectancy in Nigeria increased. The other exptagatariables are significant and have right

signs.

When the interactions of public and private heaktpenditure with corruption index are added in
model 6, the estimate of public health expendiigr@egative while that of a private health
expenditure is positive and significantly relatecatiult mortality. The coefficients of interactive
variables (public health expenditure and corrupinalex (positive) and, private health expenditure

and corruption index (negative)) are significamt.Yaqub, et al. (2012) the interaction terms
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between public health expenditure and corruptiafexnwas negative. The results obtained in
model 6 are used to derive the effectiveness df poblic and private health expenditure on adult

mortality with respect to changes in corruptiorellsvin Table 27.

Table 27: Effectiveness of Public and Private HeditExpenditure on Adult Mortality Rates
in Sub-Saharan Africa Based on Estimates of LineaDynamic Panel Model

Corruption Perception Index Mean Min Max
3 1 6.4

A. Effectiveness of Public Health Expenditure

In (public health expenditure) -0.295| -0.295| -0.295

Corruption index*In (public health expenditure) 0.195 0.065| 0.416

Net Effect -0.100| -0.230| 0.121

B. Effectiveness of Private Health Expenditure

In (private health expenditure) 0.269| 0.269| 0.269

Corruption index* In (private health expenditure) -0.192| -0.064| -0.410

Net Effect 0.077| 0.192| -0.141

Calculations based on estimates in model 6 of T28le

When the corruption levels are high (for ins®r€PI=1) , an increase in public health spending
by 1% lowers adult mortality by about 0.23%n e other hand, a rise in private health spending
by 1% leads to an increase in adult mortality bputl0.19%. In situations of low perceived

corruption (for instance, CPI=6.4), raising puliiEalth spending by 1% increases adult mortality
by about 0.12%. On the other hand, increasing f@ikaalth spending by 1% leads to a fall in adult

mortality by about 0.14%.

The above results for the effectiveness ahboublic and private health expenditure exhibi
a substitutability given the corruption levels. Qra observe that when there is high corruption
public health expenditure is more effectivartthe private health expenditure. This may occur
when citizens are willing to participate in corngpitto obtain certain health services (Gupta, et al
2000). Furthermore, corruption situations like fstdisenteeism, in-kind payments and pilferage of
drugs might be left unattended to for so long. Hemwehen such corruption is controlled in the

public health sector they transfer their sewito the private health sector by referringirthe

134



patients to private clinics. This may explain thgh effectiveness of private health expenditure

when there is low perceived corruption.

4.3 Regional Differences of Health Care Spending iReducing Adult Mortality Rates in Sub-
Saharan Africa
This section examines the regional differenceseaith care spending (total, public and/or private)

and corruption effects on adult mortality ratese Bstimation methods used include fixed effects
(FE), random effects (RE) and linear dynamic paa¢h (LDPD). The interpretation of results in
all the sections is based on the LDPD estimates.régression results are presented in Table 28,

29, 30 and 31.

4.3.1 Regional Differences in Effectiveness of TdtHealth Expenditure and Corruption on
Adult Mortality

This section presents the estimated results foomegdifferences in effectiveness of total health
expenditure and corruption on adult mortality. Tasults are displayed in three models. Model 7
estimates the regional total health expenditures@hare interactions of regional dummy variables
Eastern Africa, Western Africa, Central Africa atatal health expenditure) effects on adult
mortality. Southern Africa dummy variable and &l interactions is used as reference group to
avoid the dummy variable trap. In model 8, the wagl corruption variables (interaction of
regional dummy variables and corruption index) added to model 7, to measure the regional
differences in the impact of corruption reductioradult mortality. Model 9, extends model 8 by
adding the interaction of total health expendituith regional dummy variables and the corruption
index. This is to determine the regional differenireeffectiveness of total health expenditure with

respect to corruption levels on adult mortality.

The null hypothesis of no joint significance rsjected at the p-value of zero by the Wadd te

for the three GMM models. Arellano- Bond testdtEmo serial correlation in the first differenced
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Table 28: Regional Variations of Total Health Expediture and Corruption Influence on Adult Mortality Rates (Dependent Variable
is In (Adult Mortality Rates))

Independent Variables Model 7 Model 8 Model 9
FE RE LDPD FE RE LDPD FE RE LDPD
In (total health -0.078** | -0.028** | -0.109*** | -0.020 -0.012 -0.074** | -0.017 -0.011 0.065***
expenditure) (-4.91) (-2.20) (-5.04) (-0.98) (-0.87) (-2.80) (-0.85) (-0.81) (3.31)
In (Real GrossDomestic 0.02¢ -0.06(** | -0.147** | -0.164** | -0.14&** | -0.03¢ -0.17 7 -0.152¢% | -0,18Ek**
per Capita) (1.05) (-2.88) (-4.08) (-3.36) (-5.63) (-1.13) (-3.49) (-5.74) (-5.67)
In (Adult literacy) -0.107** | -0.121%** | -0.043* | -0.065*** | -0.078*** | -0.093** | -0.067*** -0.080*** | -0.158*
(-5.36) (-6.13) (-1.72) (-2.66) (-3.31) (-2.44) (-2.76) (-3.44) (-1.68)
HIV prevalence rate 0.032¢** | 0.037** | 0.04%** [ 0.05(*** | 0.04&+* [ 0.C38+** 0.050*** 0.048x+* 0.05¢x*
(9.06) (13.85) | (10.68) | (12.78) | (17.67) | (9.49) (12.84) (17.67) (16.75)
In(ethnic fragmentation) - 0.047 0.106*** | - 0.042 0.145*** - 0.041 -0.018
(1.45) (3.68) (1.31) (4.49) (1.28) (-0.67)
Eastern Africa Dummy -0.054* | -0.029 -0.027 -0.012 -0.010 0.043 -0.010 -0.005 0.106
(-2.18) (-1.17) (-0.82) (-0.41) (-0.35) (1.09) (-0.38) (-0.20) (1.51)
Central African Dummy - 0.335 -1.002* - 0.727 -2.199%** | - 0.894 0.123
(0.80) (-1.95) (1.22) (-2.97) (1.54) (0.09)
Western Africa Dummy - -0.001 -0.546*** | - 0.040 -0.086 - 0.063 1.739%*+
(-0.01) (-2.92) (0.43) (-0.38) (0.68) (4.67)
Eastern Africa Dummy* In | 0.017 0.000? 0.00: -0.00¢ -0.011 0.04: 0.001 -0.00¢ -0.084*
(total health expenditure) | (1.16) (0.01) (0.08) (-0.23) (-0.76) (1.72) (0.09) (-0.49) (-2.00)
Western Africa Dummy* In | 0.041 -0.006 0.407** | -0.009 -0.016 0.014 -0.011 -0.016 -0.662***
(total health expenditure) | (1.28) (-0.17) | (6.43) (-0.23) | (-0.44) | (0.16) (-0.28) (-0.45) (-4.41)
Central Africa Dummy* In | -0.009 -0.010 0.062*** | -0.025 -0.032 0.086** -0.037 -0.041 -0.020
(total health expenditure) | (-0.43) (-0.48) (2.66) (-0.76) (-1.10) (2.36) (-1.19) (-1.47) (-0.31)
In (corruption index) - - - -0.07&* | -0.090** | -0.16&* -0.060* -0.072¢%% | -0.222%%*
(-2.85) (-3.32) (-2.33) (-2.31) (-2.84) (-2.99)
Eastern Africa* - - - -0.010 0.000 -0.124*** - - -
In ( corruption index) (-0.52) (0.00) (-2.74)

136




Western Africa * - - - 0.050 0.046 -0.239* - - -
In( corruption index) (1.36) (1.23) (-1.80)
Central Africa * - - - 0.020*** | 0.193*** | 0.469*** - - -
In( corruption index) (2.87) (2.78) (2.82)
Eastern Africa - - - - - - -0.0003 -0.0002 0.0003
Dummy*corruption (-1.24) (-0.68) (0.34)
index*In (total health
expenditure)
Western Africa - - - - - - 0.001 -0.0004 -0.007***
Dummy*corruption (0.62) (-0.52) (-2.71)
index*In (total health
expenditure)
Central Africa - - - - - - 0.005*** 0.004*** 0.015%**
Dummy*corruption (2.78) (2.68) (3.34)
index*In (total health
expenditure)
Constant 7.555%** | 7.025%** | 8.532** | 7.624*** | 7.156*** | 7.488*** 7.651%** 7.158*** 6.459***
(43.38) (35.81) (49.74) (33.92) (32.90) (40.05) (34.06) (32.93) (10.56)
Number of Observations | 362 362 362 251 251 251 251 251 251
F-Test, (p-value) 44.48 - - 37.1¢ - - 37.1¢ - -
(0.00) (0.00) (0.00)
R-Squared 52.9 51.2 - 68.7 68.£ - 68.€ 68.£ -
Wald Test x2, (p-value) - 413.31 6661.2¢ - 548.3: 3636.3( - 546.9: 480.1¢
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Hausman testy?, (p-value) 25.49 - 106.3¢ - 92.3¢ -
(0.00) (0.00) (0.00)
Sargan Test 2, (p-value) | - - 55.1¢ - - 54.83’ - - 43.05!
(0.14) (0.15) (0.17)
Arellano-Bond AR(4) AR(6) AR(4)
Autocorrelation test (AR) 0.052 0.399 -0.875
z-value (p=value) (0.96) (0.69) (0.3)
Number of Instrumental - - 57 - - 61 - - 51
Variables
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Notes: 1) FE- Fixed Effects Model; RE- Random Biddodel; LDPD- Linear Dynamic Panel Data Model.

2) t-values are for the FE Estimatiand z-values are for the RE and LDPD estimatioeshown in the parentheses.
3) Where p= are the probability values.

4) =** ** * shows significance levelat 1%, 5% and 10%.
5) Instruments:

Model 7 ( four period lagged I mortality rates) (GMM), three period laggéa (real income per capita) (GMM), In (adult h&ey) , In (total health

expenditure): levels, four period lagged differerof HIV prevalence rate (GMM), Central Afridammy, In (ethnic fragmentation) and Eastern &fri
dummy*In (total health expenditure).

Model 8 (four period lagged In (kdmortality rates) (GMM), four period lagged(real income per capita) (GMM), six period dad In (corruption index)
(GMM), In (total health expenditure), In (ethnicafmentation), Eastern Africa dummy*In (total hkadxpenditure) and Eastern Africa dummy*In (corropt

index): levels, four period lagged differencedVHirevalence rate (GMM), In (ethnic fragmentajidBastern Africa dummy, Eastern Africa dummy* tatél
health expenditure), Eastern Africa dummy*In (cptian index) and the In (adult literacy).

Model 9 (four period lagged In (adulortality rates) (GMM), four period lagged In @b health expenditure (GMM), In (ethnic fragmeita), and Eastern

Africa dummy*In (total health expenditure): levetgie period lag differenced In (corruption ingdé&MM), In (ethnic fragmentation), Eastern Aidummy
and Eastern Africa dummy* In (total health expang).
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Table 29: Regional Differences of Total Health Expaditure and Corruption Influence on Adult Mortality Rates
Dummy variables for the Region takes the value of; D otherwise.
Computation Based on LDPD Estimates
Model 7a: Regional Variations of Total Health Cae Spending
In(Total health | Eastern African Dummy* In(Total Western African Dummy* In(Total Central African Dummy* In(Total Eastern | Western Central
expenditure) health expenditure’ health expenditure’ health expenditure’ Africa Africa Africa
-0.109 0.002* 0.407 0.062 -0.107 0.298 -0.047
Model 8a: Regional Variations of Total Health CareSpending and Corruption
In(Total health | Eastern African Dummy* In(Total Western African Dummy* In(Total Central African Dummy* In(Total Eastern | Western | Central
expenditure) health expenditure) health expenditure) health expenditure) Africa Africa Africa
-0.074 0.043 0.014* 0.086 -0.031 -0.060 0.012
In( Corruption Eastern African Dummy* Western African Dummy* Central African Dummy*
Index) In(Corruption Index) In(Corruption index) In(Corruption Index)
-0.168 -0.124 -0.239 0.469 -0.292 -0.407 0.301

Model 9a: Regional Variations of Total Health Spenahg Efficacy ( Interaction -Regional Dummy* Total Health Expenditure* Corruption); Computed
using CPI Values at the mean (3)

In(Total health | Eastern Western African | Central African Eastern African Western African Central African Eastern | Western Central
expenditure) African Dummy* Dummy* Dummy*In(Corru Dummy*In(Corru Dummy*In(Corr | Africa Africa Africa
Dummy* In(Total health In(Total health ption Index)* ption Index)* uption Index)*
In(Total health | expenditure) expenditure) In(Total health In(Total health In(Total health
expenditure) expenditure) expenditure) expenditure)
0.065 -0.084 -0.662 -0.020 0.0003* -0.021 0.045 -0.019 -0.618 0.09

Note: 1) The computation are based on estimat@alihe 28; 2) Mean values of CPI are extracted frioendescriptive statistics.

3) The value with asterisks (*) are ingfigant in Table 28.
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errors. Sargan test fails to reject the null hypsi, so the over-identification restrictions aad:

Thus, the instruments used in the specificatiotheflGMM models are valid.

All the estimates for the main variables of tota&hh expenditure and levels of corruption in Table
28 are used to derive the regional differencestal health expenditure and corruption influence

on adult mortality rates in Table 29.

The baseline model (Model 7a) in Table 29 showdd#resed regional differences of total health
expenditure effects on adult mortality. The resirticate that impact of total health expenditure
on adult mortality is more effective in Southernigd than the other three regions. Increasing total
health expenditure by 1% reduces adult mortalit9liy1 % in Southern Africa. In Western Africa
increasing total health expenditure raises adultatity relative to the other three regions. Such

that increasing total health expenditure by 1%ddadh rise in adult mortality by 0.3%.

When perceived level of corruption is accountedridghe sub-regions (Model 8a), Southern Africa
total health expenditure is more effective in redgadult mortality than Western, Central and
Eastern Africa respectively. On the other handrease in total health expenditure in Central
Africa raised adult mortality compared to the otli@ree regions. Improvement in quality of
governance (low perceived corruption) resultedowwdr adult mortality in Western Africa. This

was followed by Eastern Africa and Southern Afrieapectively. Linking perceived corruption

and total health expenditure in model 9a, at awemyceived level of corruption (e.g. CPI=3),
increasing total health expenditure in Western asfnieduced adult mortality by 0.62%. Making

Western Africa to have the most effective totalltieexpenditure relative to the other regions.

The results above reveal that when total healtleedipure is dependent on corruption, Western

Africa reported lower adult mortality than the atkieree regions. On the other hand, Central Africa
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exhibits worse adult health than the three regidoe to low effectiveness of total health

expenditure even after controlling for corruption.

4.3.2 Regional Variations in Public and Private Heléh Expenditure Influence on Adult
Mortality Rates

This section discusses the regional variations ffacéveness of public and private health
expenditure and corruption on adult mortality rdducin Tables 30 and 31. The variations are
discussed using three models. Model 10 is chaiaeteby examining the relation between the
regional public and private health expendituregfiattion of regional dummy variable with public
and private health expenditure respectively) addlt mortality. Model 11 is extended by adding
the regional corruption levels (interaction of cgution index and regional dummy variables).
Model 12 augments the two previous models by inolydhe interaction of the regional public
and private health expenditure with corruption mdghis is to determine the effectiveness of both

public and private health expenditure with respecorruption levels on lowering adult mortality.

Wald test p-value (0.00) indicates that the nupdthesis of no joint significance is rejected ia th
three GMM models. Arellano-Bond estimates are aBignificant indicating that the first
differenced error in the models are not seriallgeated. Sargan test estimates are insignificant
indicating that the null hypothesis of over ideyitifj restrictions being valid cannot be rejected.

Therefore the instruments specified in all threalat® are valid.

The key variables for public health expendityseyate health expenditure and level of
corruption used in deriving the regional vaoas are all significant and have mixed signs.
The estimates of public and private health expengliand corruption levels are used in Table 31
to compute their regional differences. The calcoket in Table 31 correspond to models 10, 11

and 12 in Table 30.
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Table 30: Regional Differences of Public and Priva Health Expenditure, Corruption Effects on Adult Mortality Rates (Dependent
Variable is In (Adult Mortality Rates))

Independent Variables Model 1C Model 11 Model 12
FE RE LDPD FE RE LDPD FE RE LDPD
In (public health expenditure) 0.009 0.016 -0.194* 0.032** | 0.026** | -0.179*** | 0.032** | 0.025* 0.159***
(0.64) (1.22) (-1.92) (2.18) (2.01) (-2.59) (2.12) (1.90) (2.65)
In (private health expenditure) -0.064*** | -0.037** | 0.116** | -0.042*** | -0.033** | 0.155*** | -0.042** | -0.031** | -0.164***
(-4.15) (-2.51) (2.44) (-2.82) (-2.55) (3.24) (-2.72) (-2.27) (-2.61)
In (Real Gross Domestic Product | -0.001 -0.066*** | 0.066 -0.164*** | -0.150*** | -0.046 -0.161** | -0.148*** | -0.026
per Capita) (-0.05) (-3.32) (1.11) (-3.64) (-5.57) (-0.72) (-3.45) (-5.65) (-0.67)
In (adult literacy) -0.10&** | -0.124** | -0.243** | -0.04%* -0.054* | -0.532¢** | -0.04¢* -0.06C* | -0.147**
(-5.30) (-6.17) (-6.38) (-1.69) (-2.27) (-3.82) (-1.78) (-2.37) (-3.64)
HIV prevalence rate 0.035*** | 0.037*** | 0.023*** | 0.051*** | 0.048*** | 0.041*** | 0.051*** | 0.047*** | 0.058***
(10.25) (14.412) (4.56) (13.95) (17.82) (6.63) (13.62) (17.84) (28.23)
In (ethnic fragmentation) - 0.043 -0.009 - 0.048 0.224* - 0.046 0.219***
(1.33) (-0.13) (1.43) (1.79) (1.44) (3.84)
Eastern Africa Dummy -0.014 -0.047 -0.507* 0.162** | 0.155* 0.341 0.173** | 0.172** | 0.314
(-0.16) (-0.56) (-1.91) (2.10) (1.98) (0.77) (2.08) (2.03) (0.73)
Central Africa Dummy - 0.238 -1.973 - 1.496* 2.593** - 1.664** | -0.357
(0.49) (-0.95) (1.97) (2.31) (2.12) (-0.39)
WesternAfrica Dummy - 0.35: -3.75¢* | - 0.401 0.78¢ - 0.36: -2.432**
(0.86) (-2.00) (0.86) (0.45) (0.78) (-2.76)
Eastern Africa Dummy*In 0.004 0.009 0.073** | -0.013 -0.010 0.082* -0.013 -0.016 0.183
(public health expenditure) (0.41) (0.85) (2.75) (-1.31) (-0.96) (1.95) (-0.51) (-0.63) (1.49)
Western Africa Dummy*In -0.06¢** | -0.07C** | -0.1€7* -0.08&** | -0.08C*** | -0.071 -0.07¢ -0.05¢ 0.25i
(public health expenditure) (-3.79) (-3.80) (-1.99) (-4.11) (-3.93) (-0.62) (-0.82) (-0.63) (1.10)
Central Africa Dummy*In -0.060*** | -0.049** | 0.106* -0.053** | -0.043* | 0.223*** | -0.065 -0.063 -0.970**
(public health expenditure) (-2.67) (-2.20) (1.80) (-2.15) (-1.77) (2.84) (-1.08) (-1.06) (-2.81)
Eastern Africa Dummy*In -0.005 -0.008 -0.049*** | 0.003 -0.001 -0.092*** | 0.002 0.005 -0.205*
(private health expenditure) (-0.55) (-0.88) (-2.65) (0.34) (-0.06) (-2.89) (0.09) (0.21) (-1.66)
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Western Africa Dummy*In 0.034 0.051* | 0.330*** | 0.039 0.058* | -0.073 0.007 -0.026 -0.160

(private health expenditure) (1.20) (1.99) (3.56) (1.21) (2.06) (-0.22) (0.06) (-0.24) (-0.67)

Central Africa Dummy*In 0.061* 0.045 -0.010 -0.010 -0.030 -0.314** | 0.022 0.043 0.948***

(private health expenditure) (1.69) (1.33) (-0.11) (-0.21) (-0.72) (-4.84) (0.36) (0.72) (2.71)

In (corruption index) - - - -0.092*** | -0.097*** | 0.406*** | -0.084*** | -0.093*** | -0,725***

(-3.54) (-3.79) (3.52) (-3.22) (-3.60) (-6.25)

Eastern Africa Dummy* - - - 0.012 0.015 -0.144* - - -

In (corruption index) (0.61) (0.79) (-1.89)

Western Africa Dummy* - - - 0.09¢** | 0.08* -0.777* | - - -

In (corruption index) (2.59) (2.21) (-3.14)

Central Africa Dummy* - - - 0.205*** | 0.201*** | -0.713** | - - -

In (corruption index) (3.06) (3.02) (-2.37)

Eastern Africa - - - - - - 0.000: 0.00: -0.07¢

Dummy*corruption index* In (0.01) (0.32) (-1.64)

(public health expenditure)

Western Africa - - - -0.007 -0.006 -0.154**

Dummy*corruption index* In (-0.37) (-0.30) (-1.68)

(public health expenditure)

Central Africa - - - 0.012 0.009 0.423**

Dummy*corruption index* In (0.25) (0.18) (2.48)

(public health expenditure)

Eastern Africa - - - 0.0001 -0.002 0.081*

Dummy*corruption index* In (0.01) (-0.29) (1.67)

(private health expenditure)

Western Africa - - - 0.00¢ 0.007 0.16%

Dummy*corruption index* In (0.48) (0.39) (1.85)

(private health expenditure)

Central Africa - - - -0.007 -0.004 -0.405

Dummy*corruption index* In (-0.15) (-0.08) (-2.38)**

(private health expenditure)

Constant 7.450%** | 6.926*** | 8.083*** | 7.636*** | 6.932*** | 7.489*** | 7.630*** | 6.917*** | 6.298***
(40.50) (33.47) (44.53) (31.57) (29.62) (10.73) (29.99) (29.81) (10.74)
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Number of Observations 362 362 362 251 251 251 251 251 251
F-Test, (p-value) 32.64 - - 33.0¢ - - 27.1¢ - -
(0.00) (0.00) (0.00)
R-Squarec 55.€ 54.1 - 72.t 72.2 - 72.L 72.C -
Wald Test x?2, (p-value) - 449.7" 11613.7. | - 611.2: 2107.4. | - 603.3: 9396.3:
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Hausman testy?, (p-value) 13.6¢ - 35.81 - 28.7¢ -
(0.32) (0.00) (0.00)

Sargan Test y2, (p-value) - - 42.83: - - 29.24: - - 34.84(
(0.35) (0.17) (0.18)

Arellano-Bond Autocorrelation AR(5) AR (6) AR(6)

test (AR) z-value (p=value) -0.407 -0.233 -0.127
(0.68) (0.82) (0.90)

Number of Instrumental - - 56 - - 43 - - 51

Variables

Notes: 1) FE- Fixed Effects Model; RE- Random Bffddodel; LDPD- Linear Dynamic Panel Data Model.

2) t-values are for the FE Estimatiand z-values are for the RE and LDPD estimatioashown in the parentheses.

3) Where p= are the probability values.
4) *** ** * gre significance levelstd %, 5% and 10%.

5) Instruments:

Model 10 (three period laggedgolilic health expenditure) (GMM), four period lagda (adult mortality rates) (GMM), Central Africummy* In (public

health expenditure), In (adult literacy): leveisefperiod lag differenced In (real income per t@p{GMM), In (adult literacy), Central Africa dunymin

(private health expenditure) and HIV prevalencesht

Model 11 (six period lagged Inlfpa health expenditure) (GMM), four period lagdedadult mortality rates) (GMM), In (corruptiondex), Western Africa
dummy*In (public health expenditure), In (privateealth expenditure) and Western Africa dummyfdrivate health expenditure): levels, one perlad
differenced HIV prevalence rates (GMM), five iper lag differenced In (real income per cap{taMM), In (private health expenditure), Centrakidé

dummy, Western Africa dummy* In (private healttperditure).

Model 12 (six period lagged lniffic health expenditure) (GMM) , five period lagige (real income per capita) (GMM), Eastern Adridummy* In (private
health expenditure), Central Africa dummy*In (pebliealth expenditure), In (adult mortality rateSgntral Africa dummy* In (public health expendtiti
corruption index and In (adult literacy): levefisge period lag differenced In (private heal#penditure) (GMM), one period lag differencedVHirevalence
rates (GMM), one period lagged differenced lor(gption index) (GMM), In (adult mortality rates}entral Africa dummy* In (public health expendiit

corruption index and In (adult literacy)).
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Table 31: Regional Differences of Public and Priva Health Expenditure and, Corruption Effects on Adut Mortality Rates

Dummy variables for the Region takes the value of; D otherwise.

Computation Based on LDPD Estimates

Model 10a: Regional Variations of Public and Priate Health Care Spending

In(public Eastern African Dummy* Western African Dummy* In(public Central African Dummy* In( public health | Eastern | Western Central
health In(public health expenditure) health expenditure) expenditure) Africa Africa Africa
expenditure)

-0.194 0.073 -0.167 0.106 -0.121 -0.361 -0.088
In(private Eastern African Dummy* Western African Dummy* In(private Central African Dummy* In( private Eastern | Western | Central
health In(private health expenditure) health expenditure) health expenditure) Africa Africa Africa
expenditure)

0.116 -0.049 0.330 -0.010* 0.067 0.446 0.106
Model 11a: Regional Variations of Public and Priate Health Care Spending and Corruption

In(public Eastern African Dummy* Western African Dummy* In(public Central African Dummy* In(public health Eastern | Western | Central
health In(public health expenditure) health expenditure) expenditure) Africa Africa Africa
expenditure)

-0.179 0.082 -0.071* 0.223 -0.097 -0.250 0.054
In(private Eastern African Dummy* Western African Dummy* In(private Central African Dummy* In(private health | Eastern | Western Central
health In(private health expenditure) | health expenditure) expenditure) Africa Africa Africa
expenditure)

0.15¢ -0.092 -0.073* -0.314 0.06: 0.08: -0.15¢
In( Corruption | Eastern African Dummy* Western African Dummy* Central African Dummy* In(Corruption

Index) In(Corruption Index) In(Corruption index) Index)

0.407 -0.144 -0.777 -0.713 0.263 -0.370 -0.306

Model 12a: Regional Variations of Public and Privée Health Spending Efficacy ( Interaction of Reginal Dummy with Public and Private Health
Expenditure and Corruption); Computed using CPI Values at the mean=3
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In(public Eastern Western Central African Eastern African Western African Central African | Eastern Western | Central
health African African Dummy* Dummy*In(Corru Dummy*In(Corru Dummy*In(Corr | Africa Africa Africa
expenditure) Dummy* Dummy* In(public health ption Index)* ption Index)* uption Index)*

In(public In(public expenditure) In(public health In(public health In(public health

health health expenditure) expenditure) expenditure)

expenditure) | expenditure)
0.159 0.183* 0.257* -0.970 -0.237 -0.462 1.269 0.105 -0.046 1.428
In(private Eastern Western Central African Eastern African Western African Central African | Eastern Western | Central
health African African Dummy* In( Dummy*In(Corru Dummy*In(Corru Dummy*In(Corr | Africa Africa Africa
expenditure) Dummy* Dummy* private health ption Index)* ption Index)* uption Index)*

In(private In(private expenditure) In(private health In(private health In(private health

health health expenditure) expenditure) expenditure)

expenditure) | expenditure)
-0.164 -0.205 -0.160* 0.948 0.243 0.489 -1.215 -0.126 0.165 -0.431

Source: Author’'s Estimations.

Note: 1) Mean values of corruption index are extddrom the descriptive statistics.2) The valuéb asterisks (*) are insignificant in Table 30

146




In the baseline regional model (Model 10a in T&dleon effectiveness of public and private health
expenditure on adult mortality rate, increasing lgubealth expenditure results in lower adult
mortality. But public health expenditure is moréeefive in Western Africa than the other three
regions. For instance, in Western Africa a 1% iaseein public health expenditure reduces adult
mortality by 0.36%. This is followed by Southernrigéh at 0.19%. Turning to private health
expenditure, increasing private health expenditwwesen adult mortality rate in all the regions.
Therefore, public health expenditure substitutegape health expenditure in all the regions in

reducing adult mortality rates.

Adding the corruption perception index in Model 1$authern Africa public health expenditure
becomes more effective than the other three regiOnsthe other hand, in Central Africa the
coefficient of public health expenditure becomesitpe and its private health expenditure
coefficient becomes negative. Central Africa hasaoae effective private health expenditure than
the other three regions. All other three regionas(Ern, Southern and Western Africa) have

positive private health expenditure indicating titatworsening adult mortality rates.

The regional differences in effectiveness of publd private health expenditure with respect to
average corruption levels is shown in model 12&atfle 31. When faced with average corruption
levels (e.g. CPI = 3) public health expenditureSmuthern Africa and Central Africa increases
adult mortality. However it is different with pritehealth expenditure as it is more effective in
reducing adult mortality in the two regions. Ragsprivate health expenditure by 1% in the two
regions lowers adult mortality by 0.16% and 0.43%pectively. All the four regions substitute

either public health expenditure or private heaktpenditure in reducing adult mortality rates.

The results in model 12a of Table 31 show that wdwtrol of corruption takes effect there are
regions that substitute public health expendituth private health expenditure. This is because if

the corrupt health workers or administration aréomger benefitting from the public health system
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they may move resources to private health systengsdvide better services or the other way
round. For example, a physician working in the pubkalth facility may refer a patient to their

private pharmacy or even clinic for further diagsos

5. Summary, Policy Implications and Conclusions
5.1 Summary

This study examined the link between health exganeliand adult health in Sub-Saharan Africa
and how level of corruption influences that relasbip. Despite the intergovernmental and
development partner’s efforts to improve adult tieaddult mortality rates in SSA are still higher
than the rest of the world. More interventionsraeeded to reduce premature mortality among the
economically active population in SSA. Increasingl health expenditure under the Abuja
declaration commitment has been one of the poligctve from the AU heads of states, but it is
yet to be fully implemented (Tandon and Cashin,@0While increasing health spending will
provide more resources to health sectors in SSArttay have little effect on health outcomes if
the institutional environment is distorted. Theseevidence that levels of corruption in SSA are

high.

This study significance arises from the dearthtefdture on the link between health expenditure,
corruption and adult mortality rates. Most studezsicerned with adult health have studied
indicators such as life expectancy and maternaltafityr rates and linked them with health

expenditure in SSA. This paper also provides newesce of effectiveness of health expenditure
given corruption. Yaqub, et al. (2012) work in Nige is the first study measuring effectiveness
of health expenditure in Sub-Saharan Africa. Tlapgy applies General Methods of Moments
IV linear dynamic panel data model (LDPD) dewped by Arellano and Bond (1991), Arellano

and Bouver (1995), and Blundell and Bond (1998).

148



The results of the study indicate that total heakpenditure leads to a fall in adult mortalityeisat
significantly across Sub-Saharan Africa. Privateltieexpenditure is more effective in reduction
of adult mortality more than public health expendst As private health expenditure is increased
it reduces adult mortality while raising pubhealth expenditure makes it worse or it is cted
out in Sub-Saharan Africa. Therefore, private Heakpenditure substitutes public health
expenditure. This shows that most adults in the &@Ahighly vulnerable in case of high out-of-
pocket payments. Reducing corruption levels leads fall in adult mortality rates. Curbing
corruption levels is likely to influence the effeemness of health expenditure in reducing adult
mortality rates. For instance, when corruptiorelsvare low total health expenditure is more
effective in reduction of adult mortality than whenere are high corruption levels. When
corruption levels are low, private health expend is more effective in reducing adult

mortality than public health expenditure.

Southern Africa and Eastern Africa have theshaffective total health expenditure on adult
mortality when the baseline model is used. Weamuption level is introduced in the second
model, total health expenditure in Southern Afiacal Western Africa becomes more effective in
reducing adult mortality. Reducing corruption les/refas more effective in lowering adult mortality
in Western Africa and Eastern Africa than in Southand Central Africa. When total health
expenditure is influenced by corruption (averageS&A corruption levels) reduction in adult

mortality was much greater in Western Africa thia@ dther regions.

In the case of public and private health expendjtafl regions have shown that public health
expenditure is more effective than private courddrpn the baseline and the second model (after
controlling for corruption), Western and Southerini¢a have the highest effectiveness of public
health expenditure in reducing adult mortality. €ainAfrica private health expenditure is more

effective in reducing adult mortality than its pigtthealth expenditure. Reducing corruption levels
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in Western and Central Africa is more effectivddwering adult mortality than in Southern and
Eastern Africa. When public and private healthracelerated by corruption levels (at the average
CPI = 3 in SSA), Western Africa public health exgiture is more effective in lowering adult
mortality than Eastern, Central and Southern Afri@a the other hand, private health expenditure
in Southern Africa, Eastern Africa and Central Afris more effective than Western Africa. This
shows that public and private health expenditueesabstitutes in all the regions when corruption

influences their effectiveness on adult mortality.

Increased real income per capita and ability ofltaduread and write influenced reduced adult
mortality. On the other hand, increased HIV prenederates (proxy for new HIV infections) and

ethnic fragmentation (low social cohesion) raiséditamortality.

In conclusion, the finding of the study havenfirmed that adequate health expenditure plays
a significant role in reduction of premature bty in SSA. Transparency and accountability
can enhance efficiency of resources allocated &ftheare. SSA governments can improve adult
health by integrating the health system by ensuhogogeneity in health expenditure and

reducing corruption incidences in their respectiwantries.

5.2 Policy Implications

The issue of strong effectiveness of privdiealth expenditure on adult mortality bring a
problem of vulnerability of households to cataghic health expenditure. Policy makers can
alleviate this problem by introducing social prdigec measures such as voluntary or universal
health insurance. This can effectively cover thmadical care and also help mitigate against
impoverishing risks of high out-of-pocket spendiB&A countries can also renew their efforts in
enforcing the Abuja Declaration by allocating maneds to public health sector focusing on adult

health care.
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Improving transparency and accountability whicHikely to reduce corruption is relevant for
making systems to work properly and improve hesdtvice delivery. Thus as result of improved
health service delivery lower adult mortality camfealised in SSA. Regional differences in the
effects and effectiveness in health expenditureiges a challenge in integrating health systems

in the SSA.
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CHAPTER FIVE

SUMMARY AND CONCLUSION

1. Introduction

This chapter presents the summary, conclusiongyaiplications and implications for future
research. The summary describes the outcomes stublg in general. Policy implications bring
about the relevance of the output and possible &liaran Africa government interventions to
curb the high under-five and adult mortality ratésally, implications for future research suggests

the areas which might be of interest to other neseas in this field.
1.1 Summary and Conclusion

The fundamental agenda for the SSA governmentslemelopment partners is to improve human
survival at all ages in the continent. Human cégtaanating from good health is necessary for
high labor productivity and income growth. Howeveealth indicators such as under-five and
adult mortality rates are still higher in SSA mdnan levels set by the Millennium Development
Goals (MDGs). Additionally, most of the SSA couasrhave not complied with Abuja declaration
of 2001, under which they agreed to increase theilic health spending to 15% of the total
government budget. High corruption incidences dse aajor impediments in public service
delivery which includes health care. Inadequatdtheare spending and misuse of either public
funds or principal-agent problem in accessing hezdte are likely to result to unsatisfactory Healt

outcomes.

Despite the debate about increasing health expeedéand on the effectiveness of health
expenditure in SSA, econometric studies on thecesfof health expenditure on health outcomes
and how the institutional environment influencess fink are scarce (Anyanwu and Erhijakpor,

2007; Novignon, et al., 2012; Yaqub, et al., 20Bjainst this background the main objectives of
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the study are: to investigate the presence av@gence of health expenditure in SSA in the post-
Abuja period ; to examine the impact of headtkpenditure and corruption on child mortality in
SSA and its sub-regions; to examine how health mdipgre and corruption affect adult mortality

in SSA and its sub-regions.

The thesis used panel data for SSA countries auyéehie post Abuja declaration period (2001-
2011). The models estimated improve upon previtudies in several ways. First, convergence
model adapted from neoclassical growth model (Spli®%6; Barro, 1984) was estimated using
linear dynamic panel method. There has not beetudy sfor SSA on health expenditure

convergence despite the existence of the Abujaacsadn target. Second, unlike previous health
expenditure convergence in developed countries, shidy examined a wide range of health
expenditure measures as well as the compositibealth expenditure (public and private). Third,
the study applied the linear dynamic panel modebtaluct a more careful estimation of the impact
of health expenditure and corruption on health autes. The GMM was used to allow controlling

for potential endogeneity and take into accountadyics. This method yields consistent estimates.

The first objective is addressed in chapter 2. diregpter addresses the question of whether health
expenditure in SSA exhibited a tendency to convergdiverge since the Abuja declaration of
2001. The chapter tested both absolute and conditimeta convergence of total health expenditure
as a percent of GDP; health expenditure per capiblic health expenditure as a percent of
government expenditure (Abuja declaration policstimment) and total health expenditure; and
private health expenditure as a percent of totaltheexpenditure. To test for conditional
convergence the conditional variables used arehehet country was under the HIPC debt relief,
external funding of health from donors, real pgritsaincome and public health expenditure as a

percent of government expenditure (Abuja policyriumment).
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The results indicate that there exist absolute emadditional convergence in all the health
expenditure variables considered. The beneficiai¢$lPC debt relief are more likely to diverge
from the equilibrium public health expenditure apesicent of government expenditure, real per
capita health expenditure, total health expendiasea percent of GDP and private health
expenditure as a percent of total health experalifline exception is the public health expenditure
as a percent of total health expenditure where HIBK relief led to increase in its convergence
rate. Countries benefitting from increased exteiumading for health care in SSA since the Abuja
declaration diverged from the equilibria of real papita health expenditure and total health
expenditure as a percent of GDP. However, extéamaling for health care does not influence the
convergence of public health expenditure as a pérokgovernment expenditure and private
health expenditure measures in the study. Bugail$ to divergence of public health expenditure
as a percent of total health expenditure. Diffeesnia real income per capita lead to divergence in
real health expenditure per capita, total healtheediture per capita as a percent of GDP and
public health expenditure as a percent of totalthexpenditure. On the other hand an increase
in real income per capita across SSA led to eggence of public health expenditure as a percent

of government expenditure and real health experediper capita.

When the interactive variables between public heakpenditure as a percent of government
expenditure and other health expenditure measueeistaoduced in the conditional convergence
model, it has a positive point estimate. The exoapto this is private health expenditure as a
percent of total health expenditure estimates wisdamegative. This implies that as countries
move from 9.5% (average) to 15% Abuja targetshold the speed of convergence decreases
but increases in the case of private health experdEventually as countries increase their gubli
health expenditure as a percent of government eifpea, countries with lower health expenditure

catch up with those with higher expenditures grigumt at a slower rate.
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Chapter 3 of this thesis addressed the secondtigielt estimates the impact of health expenditure
and corruption on child health in SSA using dynampénel GMM technique. The theoretical
framework is the health production approach (Rajgwend Swaroop, 2008; Yaqub, et al., 2012;
Filmer and Pritchett, 1999). The following relatstiips were investigated; the link between the
health expenditure and under-five mortality ratles; effects of corruption on under-five mortgalit
rates; effectiveness of health expenditure (vadpect to corruption) on under-five mortality rates
and presence of regional variation in the impédbealth expenditure and corruption on under-

five mortality rates.

The estimation results indicate that total heakpeaditure improves survival of children under-
five years old. Public health expenditure is digant in reducing under-five child mortality in
SSA but it crowds out the effect of private he@ipenditure on under-five child mortality. This
indicates that public health expenditure substgyteivate health expenditure in addressing child
mortality in SSA. Hence, the contribution of publiealth expenditure is of high importance in
addressing child mortality. Low corruption levelsalead to a decline in under-five mortality.
Evidently, when corruption levels are low the effeeness of public health expenditure in reducing

under-five mortality is high.

There exist regional differences in the impact @hlth expenditure and corruption on under-five
mortality rates. Southern Africa has the higheftativeness of total health expenditure than the
other three regions, Eastern, Central and Westé&inaA When corruption levels are controlled
for, effectiveness of total health expendituresducing under-five mortality is higher in Weste
and Central Africa. When health expenditure ateracted, at the average of corruption levels,
Western and Central Africa total health expenditare more effective in reducing under-five

mortality than in Southern and Eastern Africa.
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There are also regional differences in effectivengfspublic and private health expenditure in
lowering under-five mortality. Private health exgliture is more effective in reducing child
mortality in Western, Southern and Eastern Africhilev in Central Africa public health
expenditure is more effective. This implies ttimSouthern and Eastern Africa private health
expenditure substitutes public health expenditur reducing under-five mortality, while it is
the other way round in Central Africa. In Westerni@a public and private health expenditure are
both effective in lowering under-five mortality. #d in Western Africa, there exist a
complementary relationship between public and/gpei health expenditure, though the latter is

much stronger in lowering under-five mortality.

When corruption is controlled for in the regiptiee effectiveness of private health expemditu
is high in Southern and Eastern Africa but iMvnmomplements public health expenditure in
reducing under-five mortality rather than sulosiin as before. In Western Africa, both public
and private health expenditure are ineffective hasrtemployment in health services increase
under-five mortality after taking corruption levalsto consideration. In Central Africa public
health expenditure remains more effective thangpei\nealth expenditure in lowering under-five
mortality even after controlling for corruptiontimat region. Lowering corruption levels in Eastern
Africa yielded the highest reduction in under-figeortality which was followed closely by
Southern Africa but the effects were much loweWastern Africa with Central Africa being the
worst. Southern Africa maintains a complementalgtienship between public and private health
expenditure in the interactive model with corrupti&astern Africa and Central Africa have public
health expenditure which is superior to privatdtmeaxpenditure in reducing under-five mortality

but for Western Africa the relationship is tekame as previously mentioned.

Increase in real GDP per capita, female labourefgrarticipation and measles immunization

reduced under-five mortality in SSA. On the othérand increase in female literacy, HIV
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prevalence rates (proxy for HIV infections) alofertility rates (proxy for household size)an
ethnic fragmentation (proxy for social cohesiomreased under-five mortality rates in SSA.
Female literacy rate may increase under-five mitythécause educated mothers are likely to work
away from home leaving their children with caregtak This may be precarious to child health due
to low nutrition and delay for seeking of emergehegalth care in case they fall ill when their

mothers are not around.

The third objective of the thesis is addressedhapter 4, which investigates the connection
between health expenditure, corruption and adudithen SSA using the health production
approach. First, it estimates the impact of heabenditure on adult mortality rates. Second, the
impact of corruption on adult mortality rates wasdstigated. Third, the effectiveness of health
expenditure (with respect to corruption) on adutrtality rates was assessed. Finally, the regional
differences in the impact of health expenditure aoduption on adult mortality rates were

examined.

The empirical results based on dynamic panel GMdhr&ue indicate that an increase in total
health expenditure reduces adult mortality in SBAvate health expenditure crowds out public
health expenditure in reducing adult mortality. ng corruption levels is necessary for the
reduction of adult mortality rates in SSA. Totallie expenditure is strong in reducing adult
mortality when corruption levels are low than wiikeay are high. Further, effectiveness of private
health expenditure when corruption level is lownigeased as it reduces adult mortality rates more
than public health expenditure. The result for pubkalth expenditure is less clear cut. Firss thi
may imply that when corruption levels are highsitprofitable for health workers in the public
sector but when it is reduced they shift their pitity to the private health sector. Second,¢her
might be apathy to corruption in the public Itleaector, as administration and the people

consuming the service might see this as nof@wapta, et al., 2000).
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The study also found significant regional differemdn the impact of health expenditure and
corruption on adult mortality. Southern and Eas#sfrica have the most effective total health
expenditure in reducing adult mortality than CahAfrica and Western Africa. When corruption

levels are controlled for, Western Africa total hieaexpenditure become more effectiveness in
reducing adult mortality. However, Central Africatdl health expenditure worsens the adult
mortality when the effects of corruption are intwocdd in the model. Reducing levels of
corruption in Western, Southern and Eastern Aftaeyurs well with the efforts to reduce adult
mortality but it worsens in Central Africa. At aage corruption levels in SSA, Western Africa
and Eastern Africa, total health expenditure darsch better in the decline of adult mortality

in the respective regions but it worsens in Sautlaed Central Africa.

On composition of health expenditure, significaegional differences in effectiveness of public
and private health expenditure in reducing adulttatity is also present. Public health expenditure
substitutes private health expenditure in all thte-segions. In Western Africa and Southern Africa,
public health expenditure is more effective in r@dg adult mortality compared to Eastern and
Central Africa. After controlling for corruption \els in the respective regions, Southern and
Western Africa still had the most effective puldtiealth expenditure, than the other two regions
but Central Africa had more effective private hleakpenditure. Focusing on interactive model
with corruption, while Western Africa exhibitedyhier effectiveness of public health expenditure
in reducing adult mortality, Southern Africa aner@ral Africa had a more effective private health
expenditure. Eastern Africa had a complementaiticeiship between public and private health
expenditure but private health expenditure haslairgpact. Increased real income per capita and
adult literacy reduced adult mortality rate in S®Aile high HIV prevalence rates and ethnic

fragmentation led to high adult mortality rates.
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This thesis examined under-five mortality and achirttality as outputs of the health care system.
It also examined patterns of health spending bynig$or convergence. The econometric analysis
was conducted using dynamic GMM estimation techaidine main message is that simultaneous
increase in health spending and control of coramptvould have stronger impact on the two health
outcomes. This has to be in the context of increpper capita income, higher female and adult
literacy, low ethnic fragmentation, low fertilitates, low HIV prevalence rates, high female labour

force participation and high measles immunization.
1.2 Policy Implications

The relationship between health expenditure, coiwo@nd health outcomes is of interest to policy
makers in view of increasing public health spendaing reducing high incidence of corruption.

The policy implications that have been derivechia $tudy are explained below.

The presence of convergence, provide evidenceltaabtal, public and private health expenditure
categories are trending together in SSA. The dowehwanvergence of private health expenditure
indicates that they are decreasing and the burdemealth care is shifting away from the

households. This implies that vulnerability of heluslds is decreasing. Therefore, more efforts by
the policy makers are needed to increase effeasseaf public health expenditure in health service
delivery in order to cushion the vulnerable in S$Ae over reliance on external partners to finance

health in SSA can be reduced by introducing suskdénhealth financing mechanism.

Sub-Saharan Africa governments should renew tloemmaitment to the Millennium Development
Goals by increasing their public health care spgpdihe public health care spending can be
targeted towards health interventions which imprasteld immunization rates (measles),
prevention of mother to child HIV infection aqogrammes which lower HIV infections among

adults and many others. The out-of-pocket compbagprivate health care spending is higher
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than the private health insurance component in Salmran setting. When public health care
spending is insufficient to cover health care gastezens turn to out-of- pocket expenditure which
is detrimental households’ welfare. GovernmentSuif-Saharan Africa countries can renew their
efforts to cushion its citizens from catastrophiealth care spending. This can be through
introducing a social protection mechanism suchamspeehensive universal health insurance or

community based health.

From the evidence in the study, SSA governmeatinto increase their effort in anti-corruption
campaigns to improve effectiveness of publialtheresources allocated to health care. Increase
in health expenditure without curbing corruptionyip@ a zero-sum game. Improvement in quality
of governance through reduction of corruption indfgial to promoting child and adult survival.
Efficiency in supply of drugs, improving flow of fiormation from the doctors and patients, and
reduced embezzlement of health care funds woulesbential in reducing corruption. Apathy to
corruption related incidences can be discouraggadyiding public information on its detriments.
Familiarizing citizen of SSA countries on theirhiigo quality health service without prejudice or

corruption should be encouraged.

Adult literacy has proven to be important in impeavent of health outcomes. Sub-Saharan Africa
should invest in basic education for all and depelommunity health information infrastructure.
Educated individuals are more likely to follow hbamessages such as nutrition, immunization
campaigns and prevention messages than the lesatedu Women empowerment through labor
force participation is very relevant in promotirtgld health. This is because household income
is improved and therefore choices for nutnitend basic health care can be made on time.

Women empowerment also reduces household vulnigyabilhealth expenditure shocks.

The governments of Sub-Saharan Africa counstesild also endeavour to improve the standard

of living of their population through improvintieir economic growth. Increase in real income
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per capita lead to an increase in resourcexchwtan be allocated to public service delivery
such as health care which improves livelihoodse Governments of Sub-Saharan Africa can
promote family planning services to reduce totgllfty rates thus reducing household sizes. Large
household size compete for basic essentials suidods@nd housing. This may leave families not

having enough to meet health care needs.

Promotion of social cohesion through equitableritiigtion of health resources is a pertinent issue
to be addressed by Sub-Saharan Africa countrids-Saharan Africa countries have in the last
two decades experienced high political conflictsefE is tendency to withdraw resources from
areas which do not support a particular politiczgime. Additionally, when there are social

conflicts there is a likelihood of increase in bottildren and adult mortality. Peaceful coexistence

and government goodwill towards the welfare oftaltitizen is paramount.

1.3 Implications for Future Research

The corruption perception index used in the stesdymeasure of corruption at the overall economy
level. As data become available it is possibleanstder sector-specific corruption measures and
other aspects of governance and how they influeffeet of health spending on health outcomes.
Other quality of governance measures such as msaefficiency, bureaucracy quality and

government effectiveness can be tested in theduesgearch in individual SSA countries and the
region at large. SSA governments should endeawoooltect sector specific corruption data for

example in health sector, to improve future redeawdence on its impact on health system

performance.

In convergence analysis of health expenditureh&untesearch can be done for Sub-Saharan Africa
regional blocks such Western, Southern, EasternGerdral Africa. This is to help determine

degree of homogeneity of health care systems instheregions. Furthermore, the level of
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corruption in the health sector can also be usedamditional factor in the convergence analysis
of health expenditure estimation. Additionally, eergence analysis can also be done in the pre

and post Abuja declaration period to determinetitieds to the steady state.

One of the component of public health expenditaréhe donor funding (external resources for
health as a percent of total health expenditurag © lack of data some part of this donor funding
is not captured in total health expenditure. Gitlem extensive role of external funding of health
care in SSA when this data becomes available, eararate and robust evidence is likely to be

achieved in future.

For health expenditure, under-five mortality andiladhortality, further studies can be done for

individual countries of Sub-Saharan Africa usingss-sectional (within- country regions), time-

series and panel data. There is also need torexpiwore of dynamic panel data estimation
methods in Sub-Saharan Africa health economicdietu Income and gender differences in
individual or the whole SSA and its regions canuled to extend this topic in future studies.
Further disaggregation of public health expenditate its sub-components such as primary and
secondary health expenditure may inform how heatffenditure has influenced health outcomes

in SSA.
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APPENDIX

Table Al:Under-Five Mortality Rates across Sub-Saharan Africa Counties

Under-Five Countries
Mortality rates Under-Five Mortality
(Deaths per 1000 livey MDG Decline in Under-Five rates (Deaths per MDG Decline in Under-Five
births) Target Mortality Rates (%) 1000 live births) Target Mortality Rates (%)

1990- | 1990- | 2000- 1990- | 1990- | 2000-
Countries 1990 | 2000 | 2011| 2015 | 2011 | 2000 | 2011 1990 | 2000 | 2011| 2015 | 2011 | 2000 | 2011
Angola 243| 199| 158 81| -35 18| 21| Ethiopia 198| 139| 77 66| -61 -30 -45
Benin 177| 140| 106 59|  -40 21| 24| Gabon 94 82| 66 32|  -30 -13 -20
Botswana 53| 81| 26 18| 51 53| 68| Gambia 165| 130 101 55| -39 21 -22
Burkina Faso 208| 182| 146 70| -30 13| 29| Ghana 121 99| 78 40| -36 18 21
Burundi 183| 165| 139 61| -24 10| 16| Guinea 228| 175| 126 76|  -45 23 -28
Cameroon 145| 140| 127 48| 12 -3 9| Guinea-Bissau | 210| 186 161 70| -23 11 -13
Cape Verde 58| 39| 21 19| -64 33| 6| Kkenya o8| 113| 73 33| 26 15 -35
Central African -26

Rep. 169| 172| 164 56 -3 2 -5 | Lesotho 88 117 86 29 -2 33
Chad 208| 189| 169 69| -19 9| 11| iberia 241| 164| 78 80| -68 32 -52
Comoros 122| 100| 79 41| -35 18| 21| Madagascar 161 104| 62 54| 61 -35 -40
Congo 119 109| 99 40| 17 -8 9| Malawi 227| 164| 83 76|  -63 28 -49
Cote d'lvoire 151| 139] 115 51| 24 8| 17| Mali 257| 214 176 86| -32 17 -18

Democratic

Rep.Congo 181| 181| 168 61 -7 0 -7 | Mauritania 125 118| 112 42 -10 -6 -5
Djibouti 122 106| 90 41| 26 13| 15| mauritius 24 19| 15 8| -38 21 -21
-22 -40

Equitorial Guinea | 190 152 118 63 -38 -20 Mozambique 226 172 103 75 -54 -24
Eritrea 138| 98| 68 46| 51 29| 31| Namibia 73 74| 42 24|  -42 1 -43
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Under-Five
Mortality rates

Under-Five Mortality

(Deaths per 1000 livey MDG Decline in Under-Five rates (Deaths per MDG Decline in Under-Five
births) Target Mortality Rates (%) 1000 live births) Target Mortality Rates (%)

Countries 1990- [ 1990- [ 2000- | countries 1990- | 1990- | 2000-

1990 | 2000 | 2011| 2015 2011 2000 2011 1990 | 2000 | 2011| 2015 2011 2000 2011
Niger 314| 216| 125 105|  -60 31| 42| sudan 123| 104| 86 41| -30 -15 -17
Nigeria 214| 188 124 71| -42 12| 34| swaziland 83| 114| 104 26 25 37 <
Rwanda 156| 183| 57 52|  -63 17| %9 Togo 147| 128| 110 49| -25 13 14
Sao Tome & -4 -36
Principe 96 93 89 32 -7 -3 Uganda 178 141 90 59 -49 -21
Senegal 136| 130| 65 45| 52 4| 59| tanzania 158| 126| 68 53| -57 -20 -46
Seychelles 17 14 14 6 -18 -18 0 Zambia 193 154 83 64 -57 -20 -46
Sierra Leone 267| 241| 185 89| 31 10| 23| Zimbabwe 79| 106| 67 26| -15 34 -37
South Africa 62| 74| 47 21| -24 19| 36

Source of Data: UN Inter-Agency (UNICEF, WHO, WoBdnk, UNPD and UN DESA) Child Mortality Estimati¢2012).
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Table A2: Adult Mortality Rates across Sub-Saharan Africa Countries

Deaths Under-Age of 60 per 1000 alive at age 15 Countries Deaths Under-Age of 60 per 1000 alive at age 15
Countries 1995-2000 2000-2005 2005-2010 1995-2000 2000-2005 2005-2010
Angola 426 396 375 | Kenya 400 456 398
Benin 337 330 316 | Lesotho 415 610 606
Botswana 415 576 519 | Liberia 460 413 357
Burkina Faso 349 327 283 | Madagascar 280 235 198
Burundi 449 447 421 | Malawi 476 519 443
Cameroon 370 412 413 | Mali 381 365 338
Cape Verde 168 143 117 | Mauritania 272 267 264
Central African Rep. 476 520 491 | Mauritius 182 169 160
Chad 329 355 354 | Mozambique 415 454 470
Comoros 295 282 269 | Namibia 325 409 342
Congo 370 367 335 | Niger 358 330 306
Céte d'lvoire 408 435 399 | Nigeria 427 421 396
Democratic Rep.Congo 412 399 389 | Rwanda 520 414 340
Djibouti 348 340 315 | Sao Tome & Principe 233 226 216
Equatorial Guinea 364 370 369 | Senegal 301 288 275
Eritrea 399 358 319 | Sierra Leone 569 531 471
Ethiopia 361 347 301 | South Africa 369 490 533
Gabon 270 307 286 | Swaziland 415 576 569
Gambia 311 297 284 | Togo 325 336 335
Ghana 286 284 255 | Uganda 513 486 415
Guinea 397 374 344 | Tanzania 430 434 385
Guinea-Bissau 408 402 396 | Zambia 579 603 502
Tanzania 430 434 385 | Zimbabwe 562 682 638

Source of Data: World Population Prospects (2010).
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Table A3: The Countries Used in the Study

Region

Countries

Eastern Africa

Burundi, Comoros, Djibouti, Eritrea, Ethiopia, Kenya, Rwanda,
Seychelles, Sudan, Tanzania, Uganda, Malawi, Mozambique,
Madagascar, Mauritius and Zambia.

Southern Africa

Botswana, Namibia, Lesotho, South Africa and Swaziland.

Central Africa

Cameroon, Central African Republic, Chad, Congo, Equatorial
Guinea, Gabon and, Sao Tome and Principe.

Western Africa

Benin, Burkina Faso, Cape Verde, Cote d’lvoire, Gambia, Ghana
Guinea, Mali, Mauritania, Niger, Nigeria, Senegal and Togo.

Data Set for Chapter 2

2001-2011

Data Set for Chapter 3 and 4

2000-2009
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