Child mortality and public health
spending: is good governance the

missing key?

Sonja Spierings
International Public Management and Public Policy
2008 - 2009



Master thesis
International Public Management and Public Policy
2009

Student
Sonja Spierings
Student number: 276696

University
Erasmus University Rotterdam
Faculty of Social Science

Supervisors
Supervisor: Dr. A.G. Dijkstra
Second supervisor: Dr. S. van Thiel

Number of words (excl. reference & appendixes)
27,152

Date
July, 2009



Sonja Spierings
Master thesis

Foreword
Throughout my study years, | developed a sincdezast in developing countries and it was

unavoidable that the subject of my master thesisidvoomply with this interests. However,
writing about developing countries is a major obiadle as you write about situations that are
too horrible to even imagine them and at the same you are restrained by practical
difficulties, like the collecting of data.

However, as | learned from my pareri¥§¥here there is a will, there is a waynd | decided

to follow my heart and search for a subject wittmy interests. Writing about this subject was
probably my most daring decision in the last twarge My sudden nomination to work 7
months for the World Food Program in Zambia inceélathe speed of writing significantly.
Also, because | combined writing this thesis withtarnship at FairFood in Amsterdam, |
had to follow a tight study schedule.

Completing this project on time would never haverbpossible without the support of the
following persons that | would like to thank hefespecial thanks is for my supervisor

Dr. A.G. Dijkstra for her faith in my research afod her time and commitment to my thesis.
This process would not have been possible witheughick answers to all my questions. |
also want to thank my second supervisor Dr. S. Maal for her useful feedback that really
improved the quality of my thesis.

Furthermore, special thanks are for Wendy for leotion to teaching me the ins and outs of
statistics. | want to thank Freek for his patiengn me during every stressful period and

Florine for her time devoted to reading every lnfieny thesis.

Looking back at the 7 years of my students lifggee unforgettable moments and experiences
that changed me as a person. Therefore, | am kanktul to the people that made this
process possible and so much fun. A special thsnfiks my parents and my sisters for
making it possible for me to enjoy every momentgfstudents life. Also, | want to thank
the many friends | made during these years for ntakiy student years an unforgettable and
fantastic period in my life.

Looking at the further, | am happy that | get thamce to bring all my theoretical knowledge
into practice for the World Food Program in Zambido not know where | will go from

there, but | know that | will always be happy thgbt the chance to write my master thesis

about a subject | am personally attached to.

é}ASMUS UNIVERSITEIT ROTTERDAM



Sonja Spierings
Master thesis

Abstract
Until this day, child mortality rates are strikigghigh and severe inequalities between

countries and population groups exist. The diremtise of child mortality are strongly
influenced by underlying, socioeconomic factorseTiterature shows much potential for
public health spending to decrease child mortahtpugh government programs. However,
in practice is the effect of public health spendiusgy disappointing. This gap between the
potential of public health spending and the actesllts could be due to the ineffectiveness of
public health spending. This ineffectiveness coblkl attributable to a low quality of
governance. Therefore, is the main hypothesisisfthiesis: the better quality of governance a
country has, the more influence public spendinghealth has on decreasing the under-5
mortality rate. The quality of governance is meaduas the score on four different good
governance indicators, namely control of corruptigonvernment effectiveness; voice and
accountability; and political stability and abserfeviolence. The main hypothesis is tested
by including moderator variables of all the goodrgmance indicators into a base model of
factors influencing the child mortality rate. Hoveey the empirical results show that the
influence of the different good governance indicston the relationship between public
health spending and child mortality rate is ratlmey and most of the times insignificant.
Also, public health spending does not have a dant influence on the child mortality rate.
Furthermore. this thesis shows that income, adoesanitation and female education are the
most important factors influencing child mortalitgtes. Therefore should policies from the
national governments and from the international momity be aimed at stimulating the
economic development of a country. However, becgus®ic health spending is vital for
providing equity in health care, this thesis suggéisat more research most be conducted on

the effectiveness of public health spending foreasing child mortality.
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1. Introduction

1.1 Introduction

'Avoidance of early deaths is a necessary condifmmanything else we might wish to
achieve’ (McGuire, 2005, p. 411). Nevertheless,rBilion children under five years old died
in 2006, which are 21 children every minute (UNICERB07). This amount is not only very
high; it is also extremely unequal distributed tigbout the world. 90% of these children die
in only 42 countries, 95% even in 75 countries (@ret al., 2005(2)). The difference in
surviving chances between children in developediamdeveloping countries is striking. In
Iceland, a child born has a chance of 3 on 1,000tmaeach the age of five. This is
approximate the same in all the western, industgdl countries. However, a child born in
Sierra Leona, at the same time, has a chance 0b282000 not the reach the age of five.
This is equal to 94 times more chance to die bafoeage of 5 years.

Moreover, the inequalities between population gsoape striking. Poor children have lower
surviving chances and die mostly due to diseasaisate easy to prevent or treat. This is
partially because a large proportion of childresnirpoor households are undernourished and
therefore have less resistance to infectious dese@utstein, 200).

In 2000-2003, six causes accounted for 73% of thé fnillion deaths in children under- 5
years of age, hamely pneumonia, diarrhea, neopatlmonia or spies, preterm delivery and
asphyxia at birth (Bryce et al., 2005(2)). Reseancti experience show that 6 million of the
11 million children that died in a given year, abude saved by using low-tech, evidence-
based, cost-effective measures such as vaccinestomatrient supplementation and
insecticide-treated bed nets (UNICEF, 2007). Befexplaining how this thesis wants to
contribute to the ambitious goal of decreasingdchbrtality, it is important to provide more
information on the specific subjects addressedis thesis. Therefore, first an overview of
the discussion on the factors that influence chilartality is provided in this section. This
chapter continuous with the problem statement isf tiesis and a summary of the research
design that is needed to gain results that aressacgto solve the problem statement. At the

end an overview of the subsequent chapters oftibss is provided.
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1.2 Child mortality

The introduction of this chapter showed the stgkmhigh numbers and inequalities in child
mortality that are present in the world today. Thisservation has led many researches to
study the factors that influence child mortalits is stated before, the most important factors
that directly influence child mortality are pneuneyrdiarrhea, neonatal pneumonia or spies,
preterm delivery and asphyxia at birth. These timamuses however are influenced by
underlying socioeconomic determinants (Mosley arterC 1984). The influence of the
socioeconomic determinants partly explains theedifice in mortality rates between the poor
and the better off population. An extensive redeaso the underlying factors of child
mortality conducted by Filmer and Pritchett (1988ncludes that 95% of the cross-national
variation in child mortality can be explained byetliollowing socio-economic factors:
country’s per capita income; distribution of incgnextent of woman’s education; level of
ethnic fragmentation; and the predominant religibhe study by Rajkumar and Swaroop
(2007) adds to this list of factors, among oth#rs,degree of urbanization; and percentage of
the population that is Muslim. Hanmer, Lensink aNdite (2003) add the importance of
access to safe water and sanitation. All of thastofs explain, to different extents, the cross-
country variation in child mortality rateé similarity between these studies is that they all
include the factor public health spending in theesearch. Public health spending can
potentially decrease the child mortality rates tigio the making of sound policies and
adequate and targeted funding. The study of Wgstal. (2004) shows that policy design
can reduce the inequalities in child mortality bweéring financial barriers, improving health
provisions and stimulating changes in the behavidhe population. Furthermore, programs
specifically targeted to the poor population camehaubstantial effects on decreasing child
mortality rates, because the worse socioeconoratasof the poor population increases their

need for interventions.

However, the potential influence of public healgesding on child mortality in the literature
is not supported with empirical results. Filmer @mitchett (1999) concluded that only 0.15
percent of the child mortality variations were eipkd by a difference in public spending on
health (p.19). Their study gives two explanatioons the low influence of public health
spending on the child mortality rate. The firsagen is that an increase of public spending
can ‘crowd out’ private spending on health. Theosecreason is that public health spending

on health is ineffective, because it is, for examploorly targeted or the institutions are not
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capable of making sound policies. This second diheeasoning has been adapted by many
researchers (e.g. Lewis, 2006; Pritchett and Susymi@06). Schultz (1993, p.19) defines the
problem as governments in developing countriesgbaimable to take enough action and the
action they do take is inefficient and corrupt. thermore, research shows that governments
are unable in reducing the problems of inequatigcause most interventions are not reaching
the children that need them the most (Bryce et24lQ3, p.159; Jones et al., 2003, p.65;
Victora, 1997, p.225). However, if basic governapoaciples are not met, well-intentioned
spending may have no impact in health care deljysgause institutions that do not function
properly cannot meet priorities and resources éllwasted (Lewis, 2006, p.3). Research on
how the problems of the ineffectiveness of publealth spending show two important
factors. The first is that public health spendiogld be more effective if the governance of a
country is good (e.g. Rajkumar and Swaroop, 200&gsaff and Claeson, 2004). The second
factor is that increasing the amount of public titeapending is also very important (Wagstaff
and Claeson, 2004; Mehrotra and Delemonica, 2002).

1.3 Research question

The problem presented here is that it is not evidehether or not and under which
circumstances public health spending influencesdcimortality. This problem makes it
impossible to design sound policies that reduckl chortality as the absence of information

makes policy design a situation of guessing andmglon common sense.

The main question of this thesis Boes better governance increases the effect of pidl
health spending on reducing the child mortality rae?
In order to examine this, the following sub-quass need to be answered:
1. Which factors have an influence on child mortality?
2. What is, according to the literature, the influemdéegublic health spending on child
mortality?
3. What is, according to the literature, the effecgobd governance on the effectiveness
of public health spending?
4. Does better governance lead to a more signifigghiance of public health spending
on child mortality?
The first three sub- questions are examined thrautiterature study conducted in chapter 2

of this thesis. The fourth sub-question and thenngaiestion are answered through statistical
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analyses. The methods for analyses are describethpter 3 and the results are described in

chapter 4.

The policy relevance of this thesis is to providkeguate information for the design and
implementation of sound policies for reducing chifbrtality. After all, having adequate
information is a vital condition for making soundligies. If it turns out that public health
spending has no influence on child mortality, evesmbined with good governance
indicators, it is necessary to design policies ttaiot include public health spending. This
can, for example, mean that private parties nedstencouraged to take action. On the other
hand, if the results show that public health spegdian have a reasonable influence on child
mortality, but only when the quality of governariseamproved, policies can be designed to
improve certain dimensions of the governance obuntry. If, for example, it turns out that
corruption isthe dimension that limits the influence of public heakpending on child
mortality, it is necessary that governments becomee aware of the devastating impact of
corruption. In addition, the international commuyreain put more pressure on governments to
reduce their corruption. The content of this thesiselevant from a societal point of view,
because decreasing child mortality is a necessamgiton for improving the human and
economic development of countries. Decreasing thegjualities in the world is very
important, not only from a humanitarian perspectiwat also because these inequalities raise
the chance of violence and instability and negétiidluence the happiness of people in the
world.

This thesis is furthermore relevant in the sciéntifeld as this study aims to clarify the
conflicting results on the influence of public hbaspending on child mortality and provides
more knowledge on the possible influence of publealth spending on child mortality.
Rajkumar and Swaroop (2007) studied the effectoofuption and the effectiveness of the
bureaucracy on the effectiveness of public hegdénding on child mortality rates. However,
their study is limited in that it only investigateso dimensions of governance. This thesis
tries to strengthen their conclusion that good goaece is a necessary condition for making
public health spending an effective tool for desne@ child mortality, by including more
dimensions of good governance in the research.tidddily, the individual effect of each of

the dimensions is studied.
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1.4 Research design

The main hypothesis of this thesis is: the bett@regnance a country has, the more effect
public health spending has on decreasing the undeo+tality rate.

The unit of analysis is the country and thereftis hypothesis is tested with a cross-country
analysis. A cross-country analysis makes it posdiblformulate statements that are generally
true for all countries. It does however not inclusfgecific national problems or regional
differences. There are 15&untries selected for this analysis. The selectioteria are
availability and quality of the data. The analybase a non experimental, large N design.
The method is a secondary analyses, because thasdabtt collected specifically for this

research.

The empirical analyses start with the creation obase model, which contains all the
variables that have a significant influence on ¢h#d mortality rate. The variables included

in the analyses for the base model are the soaioeaic factors that are identified in chapter
2 in answering sub-question 1. Preceding this plaltiegression is a correlation matrix made
in order to examine how the variables are relatid @ach other.

This base model is used in order to examine tHaente of the good governance indicators
on the relationship between public health spendindg the under-5 mortality rate. This is
tested with the creation of a moderator variabhea Icausal relationship, x is the predictor
variable (public health spending), y is the depeéneeriable (under-5 mortality rate), and z is
the moderator variable that affects the relatigmsbf x and y (a dimension of good

governance). The moderator effect is tested witmudtiple regression according to the

method described by Baron and Kenny (1984) for tyuantitative variables. The good

governance indicators are separately includedenbtitese model created by the first multiple
regression. Which good governance indicators angoitant is identified in the second

chapter and is the answer to sub- question 3. atirantage of starting the empirical testing
with separate moderator analysis is that it giveseninsight in the actual affect of each
dimension of governance. If the moderator varidids a significant influence on the child

mortality rate, the direction of the moderator aate is calculated according to method

further explained in chapter 3.
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The results of the empirical analyses give an eithn of which factors have a significant
influence on the child mortality rate. Therefot@stresults should be used to define priorities

in policy making.

Data must be collected for the under-5 mortalitie rgpublic health spending, the good
governance indicators and the other predictorsxdeu5 mortality. The data is researched for
1 year, namely 2006. Thender-5 mortality ratas the probability that a newborn baby will
die before reaching age five, if subject to curr@ge-specific mortality rates. The probability
is expressed as a rate per 1,000. The data isnebtdiom the Child Mortality Database,
constructed by Inter-agency Group for Child Mottakstimation of UNICEF.Public health
spendingconsists of recurrent and capital spending fromegament (central and local)
budgets, external borrowings and grants (includiagations from international agencies and
nongovernmental organizations), and social (or adsgsy) health insurance funds (WDI,
2008). The data is collected from the World Deveiept Indicators Online, constructed by
the World Bank. Thegood governancendicators are obtained from the Governance
Indicators Database produced by Kaufmann, Kraay Madtruzzi from the World Bank.
These indicators are used to measure the perceptiexperts on the quality of different
dimensions of the governance in a country.

The methodology and data used are described in met&l in chapter 3 on data and
methodology. That chapter also includes explanatminthe data used for all the predicting

variables.

1.5 Thesis overview
The remainder of this thesis is organized as falowhe second chapter is used to provide

more detailed information on the subjects addregsehis thesis. It starts with a description
of which factors influence child mortality and tohat extent. This is followed by a
description of the effect public health spendingldgotentially have on child mortality rates.
This section described the discussion of the effesess of public health spending by
describing both the factors that increase and #uatofs that decrease the effectiveness of
public health spending. After that, more detail pgvided on the influence the good
governance indicators potentially have on the &ffeness of public health spending. In order
to do this, a description of the term good goveceas given and the influence of governance

on public health spending and on child mortalitirisTchapter therefore answers the first three
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sub-questions of this thesis, namely: which fackange an influence on child mortality? What
is, according to the literature, the effect of pelblealth spending on child mortality? What is,
according to the literature, the effect of good ggmance on the effectiveness of public health
spending?

The third chapter describes the methodology and thett are necessary to answer the main
guestions of this thesis: does better governanoease the effect of public health spending
on the child mortality rate? This chapter includedescription of the steps that need to be
taken in order to perform several multiple regrassi and to create and use moderator
variables. It also includes an overview of the deted for the dependent, the moderator and
all the predicting variables. This includes dederip of the data, the sources used for
obtaining the data and the possible limitationthefdata.

The fourth chapter provides a detailed descriptidnthe results of the empirical tests

performed. It provides the output of the statidtmaalysis and a description of the results.
This includes the output of the multiple regressiamcluding the moderator variables and,
when applicable, the calculations made in ordedetermine the direction of the regression
lines. It also includes the results of the corretatnatrix and the results necessary in order to

answer sub-question 4.

The fifth chapter describes how these statistiealits need to be interpreted. It provides an
answer to the main question and to the fourth swgstipn of this thesis. The main question of
this thesis is: does better governance increaseseftect of public health spending on
decreasing the child mortality rate? The fourth-qubstion of this thesis is: does better
governance lead to a significant influence of pubiealth spending on reducing child
mortality? This chapter furthermore provides anremsv of the effect of the results from the

literature study and from the empirical resultstoe design and implementation of policies.
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2. Theoretical framework

2.1 Introduction

The aim of this chapter is to provide an overvidwhe discussions in the literature on child
mortality, public health spending and good goveceanThrough an extensive literature
review are the three sub-questions are answered.

The second part of this chapter starts with a datsmn of the situation of child mortality in
the world today and the proximate and underlyingaeinants that influence child mortality.
The goal of this section is to answer the sub-gmestvhich factors have an influence on
child mortality? It is observed that the literatusevey conclusive on most factors that
influence the child mortality rate. However, thexee no conclusive results regarding the
influence of public health spending on child matyal

Therefore, the third section of this chapter disessthe literature on the possible effect of
public health spending on child mortality. The afithis section is to answer the second sub-
guestion of this thesis: what is the effect of pulblealth spending on child mortality? This
section starts with a description of the featurethe health sector and provides more detail
on the two funding methods for health care: privatd public health spending. After that, the
discussion on the ineffectiveness of public heapending is provided, followed by
conditions under which public health spending iea@ive for reducing child mortality. It
seems that ineffectiveness of public health spendimuld explain its low effect on child
mortality. This ineffectiveness of public healthesging could be due to a low quality of
governance in the country.

Therefore, the fourth section of this chapter exewithe potential role that governance plays
in public health spending. The aim of this seci®mo answer the third sub-question of this
thesis: what is the influence of good governancetlmn effectiveness of public health
spending? In order to do this, first the term gaa@ce is described, as well as the different
types of measurement of the quality of governaBcbsequently, the different dimensions of
governance are described including their potemtiflience on the effectiveness of public
health spending. Next, the influence of governantehild mortality is discussed.

The final section of this chapter contains the tasion, which provides a summary of the

answers to the sub-questions.
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2.2 Child mortality

In 2006, 21 children died every minute, which arg ®illion children under five years old
died in total (UNICEF, 2007). Not only the amouwitchildren dying is striking, but the
inequalities between countries are also substar@iaild mortality is ‘the death of a child
younger than 5 years old and it is measured byutider-5 mortality rate. This is the
probability that a newborn baby will die before aleimg age five, if subject to current age-
specific mortality rates’ (WDI, 2008). The probatyilis expressed as a rate per 1000. In
2005, 151 per 1000 children died in Sub- Saharait#fIn that same year only 7 per 1000
children died on average in the high income coast((\WDI, 2008). In fact, 90% of the
children died in only 42 countries, 95% even incobintries (Bryce et al., 2005(2)). Next to
inequalities between countries, the inequalitiestolid surviving chances between population
groups are also remarkable; child mortality ratessrauch higher under the poor population
than among the rich population.

The high number of children dying and the unequsttiBution of surviving chances between
countries and population groups leads to the fitdt question of this thesis: which factors

have an influence on child mortality?

2.2.1 Factors contributing to child mortality
A great deal of research is done on the factorsitiflaence child mortality. Most studies use

the framework made by Mosley and Chen (1984) tmaviges an overview of the social,
economic, biological and environmental factors thatluence child mortality. This
framework consists of proximate and underlying deieants of child mortality. The
proximate determinants affect child health direchd include maternal factors, like birth
interval, and environmental factors, like air patm. The underlying, socioeconomic,
determinants indirectly influence child mortalitirough the proximate determinants. For
example, a higher income (socioeconomic varialdees the chance for a child of getting
better medical treatment (proximate determinand) therefore increases the survival chances
of a child. The socioeconomic variables include dahwld factors, like income, and
individual level variables, like the level of edtioa the mother has received. The following
paragraphs give an overview of the important praterand underlying determinants of child

mortality and provide examples of actions influegcihose determinants.
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2.2.2 The proximate determinants
In 2000-2003, six causes accounted for 73% of thé million deaths in children under- 5

years of age, namely pneumonia, diarrhea, neopatalmonia or spies, preterm delivery and
asphyxia at birth (Bryce et al., 2005(2)). The @bty of dying is to a great extent increased
when the child has a poor nutritional status (Ros2000, p.1263). In fact, 53% of all child
deaths can be attributed to being underweightedniiion decreases a child’s chances to
survive, because a malnourished child is less &bfeght infections. For example, 35%, of
the 53% of all child deaths that can be attributedinderweight, could be attributed to the
effect of underweighted status on other diseades diarrhea, pneumonia, measles and
malaria. Vitamin A and zinc deficiency also contiié to higher child mortality rates (Black
et al., 2003, p.2229).

Some actions can be taken in order to influencedinect causes of child mortality. For
example, measles vaccinations and being fully vexted significantly increases the surviving
chances of a child (e.g. Wang, 2003, p.126; Haneheaal., 2003, p.112). McGuire (2006)
found that under- 5 mortality rates are stronglgoagated with maternal and infant health
program efforts and the share of births attendettdiged personnel. Furthermore, bringing a
sick child to a medical facility is significantlyooelated with lower mortality caused by the
three main proximate determinants of child morggldiarrhea, acute respiratory infection and

fever).

2.2.3 Underlying determinants
The conditions mentioned in the previous sectioea #r a great extent influenced by

underlying, socioeconomic factors. The most impdrtaocioeconomic factors and their

influence on child mortality are described in thésction.

First, theincome of households strongly related with all of the conditions riened above.
Poor children have lower resistance to infectioiseabes because they are undernourished,
have diet deficient and have a lower birth weighttora et al., 2003, p.233). Additionally,
the chances of poor children are decreased betiaesare seeking behavior of the family is
lower and the probabilities that the child will edee adequate treatment is also lower
(Victora et al., 2003, p.235). Health care is anmalr good which means that household
spending on health care and the use of healthtfasiincreases with income (Castro-Leal,
1999, p.78). Furthermore, poor children are mongosgd to risk factors for disease through
poor water and sanitation facilities, indoor aidlption caused by the use of stoves, poor
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housing conditions and high exposure to diseas®rge(Victora et al., 2003, p.233). With an
increase in average income, the population can bee@er command over important goods
like food, health care and medical services, whmproves their health and nutrition and
therefore reduce child mortality rates (Andand d&walallion, 1993, p.139). A study by
Rutstein (2000, p.1268) explains that during th®0E9the two most important factors
explaining the decrease in mortality among childnere the decline in the proportions of
children who were malnourished and a decline inldolin who were living in poor
environmental conditions. Both conditions are digantly influences by household’'s

income.

An increase in income can also lead to an increaseess to safe water and a flush toilet or
latrine in the house. The positive influence of improvedess to safe water and sanitation on
child mortality is recognized by many researcherg.(Wagstaff and Cleason, 2004; Hanmer
et al., 2003; Shi, 2000) Access to safe water amdtation lowers child mortality rates,

because it makes hygienic behaviors easier (Wdgmtaf Cleason, 2004, p.729). The safe
disposal of feces and hand washing after defecammhbefore food preparation can protect
children from diarrhea (Wagstaff et al., 2004, @)/@hich is one of the most important

causes of child deaths. Lack of sanitation contebuo about 1.5 million child deaths per
year and around 88% of the deaths from diarrheac{Bét al., 2003, p.2227). Not only an

increase in income increases populations’ accesafeowater and sanitation, but government
programs can also have a substantial effect. Fmample, Hanmer, Lensink and White (2003)
argue that the importance of access to safe watdr sanitation shows that greater
government involvement is necessary in water serai@anagement, especially at the local

level. Therefore, in most studies these factorsraasured separately from income.

Most studies (e.g. Rajkumar and Swaroop, 2008; \W20@3; Filmer and Pritchett, 1999) use
the variableincome per capitan their studies on child mortality rates as thdicator for
households income, as this variable measures #grage income of the population. However,
it is also very important how the income of a coyn$ divided among its’ population, the
income distributionlt is, for example, possible that the richest 1@Phe population receives
20% of the country’s income, while the poorest 108¢eives only 5% of the country’s
income. This income distribution is important aseiplains the inequalities between
population groups. The higher the share of a cgisincome that is received by the richest
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10% of the nation, the less income remains to hédeldl under the other 90% of the
population. Higher inequalities in the income disition indicate a worse socioeconomic

level for a larger proportion of the population.

The previous section showed that hygienic behaaogsvery important for decreasing child
mortality. Next to access to safe water and saoitahygienic behaviors are increased with a
higher level of education of the mothefemale education has shown to be a significant
explanation for the cross-country variance in chitbrtality in numerous studies (e.g.
Rajkumar and Swaroop, 2008; Hamner, et al., 20U&)eff and Pritchett, 1999; Caldwell,
1986). If the mother is educated, the knowledgea damily about hygienic behaviors is
increased (Wagstaff and Claeson, 2004, p.728). Kriesvledge is, for example, necessary to
know the effect of washing hands with piped watetead of with natural water (Victora et
al., 2003 p.235). Furthermore, it increases knogdedbout nutrition, food preparation and
symptoms of illness. Next to increased knowledghjgher level of female education also
decreases child mortality because educated womestlyrmoarry at an older age, therefore
they have fewer children and are also more likelyitovide better psychical care for their
children than women without any education. The drettare taking for the children is
expressed by appropriate breastfeeding, birthsespad the timely resort to medical help

(Mehrotra and Delamonica, 2002).

There are also several studies on the influendleeafrbanization rateon child mortality (e.g.
Rajkumar and Swaroop, 2008; Wang, 2003; Schult2319rbanization can have a positive
influence on child mortality, because safe watet sanitation are easier accessible in urban
environments (Wang, 2003, p.278). Furthermore,ether more access to infrastructure,
electricity and health care. Wang (2003) was onethef first to empirically prove the
importance of access to electricity for child suali Electricity makes the use of refrigeration
and boiling water possible and both actions redneechance of infectious diseases for young
children (Wang, 2003, p.293).

A supplementary factor identified by many researslas having an influence on child
mortality isethnolinguistic fractionalizatiofe.g. Rajkumar and Swaroop, 2008; Filmer and
Pritchett, 1999). Ethnolinguistic fractionalizatigthe probability that two randomly selected
persons are from a different ethnic group. Ethmplistic minorities have worse

socioeconomic outcomes than the majority group Fils.larger the group of minorities, the
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higher the fractionalization and the higher therage mortality levels (Filmer and Pritchett,
1999, p.15). The lower mortality levels for the ordly are related with economic privileges.
Furthermore, La Porta et al. (1999, p.245) showas éthnolinguistic fractionalization has a
consistent adverse effect on government performariue study shows that ethnolinguistic
fractionalization is, among others, associated wigiher infant mortality rates, because of the
inferior provision of public goods. Easterly andviree (1997) find that ethnolinguistic
fractionalization is correlated with bad policiesmnda poor growth. Ethnolinguistic
fractionalization also has an impact in policy aapa because the need for representation of

various groups may alter decision-making and slowrdthe process (Polidano, 2000).

Next to ethnolinguistic fractionalization tlde®minance of a religiohas also been studied for
its influence of child mortality rates (e.g. Rajkamand Swaroop, 2008; Filmer and Pritchett,
1999). Rajkumar and Swaroop (2008) and Filmer amidcHett (1999) both found a
significant influence for thepercentage of the population that is Muslidowever, the
theoretical knowledge about this relationship msited. Rajkumar and Swaroop (2008) refer
to the study of La Porta et al. (1999) that shawed Muslim affiliation has an adverse effect

on government performance and therefore a negetiget on child mortality rates.

Another factor often studied for its’ impact on Idhmortality ispublic health spendin¢e.g.
Rajkumar and Swaroop, 2008; McGuire, 2006; Filmad &ritchett, 1999; Anand and
Ravallion, 1993). Public health spending is usedrofer to finance public measures, among
others aimed at reducing child mortality rates.skne (1996, p.533) describes the role of
public policy as ‘the pivotal role government pragrs play in speeding mortality
improvements’. The importance of the governmematis® shown in the case of Ceara, one of
the poorest states in Brazil. In this state, tianhmortality rate was reduced with 36 percent
in just a few years, through an aggressive govenbhipegram (Zarzur and Tendler, 1994).
Government programs should be aimed at measuregnkfoy their reducing effect on child
mortality rates, like small pock vaccination and thurification of milk (Hanmer et al., 2003,
p.103). Additionally, government programs shouldaomed at reaching the people who are
most needy for interventions. Many poor people lacgess to effective and affordable drugs
and to surgery and other interventions, largelyabse of weaknesses in the financing and
delivery of health care (Preker et al., 2002, p)1#8erventions aimed at making health care

affordable for the poor population, like loweringdncial barriers, can increase the overall
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health of the poor population and therefore redheechild mortality rate (Wagstaff et al.,
2004). The public sector can furthermore improvaamutcomes and equity in child health
through providing clean drinking water, sanitataomd health care (Victora et al., 2003, p.237;
Anand and Ravallion, 1993, p.140).
In order to implement the public policies, resogrageed to be correctly targeted and
allocated. The study of Mehrotra and DelamonicaO2}Oprovide evidence that public
resources can reduce child mortality, by allocatimgye resources to basic social services and
therefore subscribes an important role to the stat@o must ensure the survival and
development of all children through universal asc&s a package of basic social services.
However, the empirical research of McGuire (2008) &ilmer and Pritchett (1999) shows
that the actual effect of public health spendingractices is very low and in combination
with other factors even insignificant. Wang (20p392) concludes that increasing the share
of health expenditure in GDP only reduces the undl@nortality rate in rural areas, but not in

urban areas.

2.2.4 Summary of child mortality
Based on the existing literature it is concludeat the most important direct causes of child

mortality are pneumonia, diarrhea, neonatal pneuenam spies, preterm delivery and
asphyxia at birth. However, these factors are lErge extent determinant by socioeconomic
factors. The socioeconomic factors that seem tdaexmearly all of the cross-country
variation in child mortality are: income per capitacome inequality; access to safe water;
access to sanitation; female education; urbanmzathnolinguistic fractionalization; and
percentage of the population that is Muslim. Pubéalth spending seems, in theory, to have
a strong influence on child mortality rates, asaih be used for effective measures improving
the health status of especially the poor populasiod lower inequalities in access to health
care. However, it is also shortly mentioned thatpieital results does not support this
influence in practice. This gap between the higtepital influence in theory, and the low
influence in practice is interesting to examineefdfore, the second sub-question of this
thesis: what is, according to the literature, tlfileae of public health spending on child

mortality?
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2.3 Public health spending

The literature reveals a substantial gap betweenptitential of public health spending in
theory and the actual results in practice. Thidigedurther examines the effect of public
health spending on child mortality. This sectioartst with an explanation of the term
effectiveness. Furthermore, this section descrthescomplicated context in which public
health spending is used. This includes a descnpgiothe public health sector and the two
funding methods for health care. Furthermore, #@stion provides more detail on the
problems of public health spending as the compmos#ind the low resources for public health
spending are discussed. A table is included progidin overview on the important literature
on the relationship between public health spendind child mortality rates. This table
provides an overview of both the ineffectivenesgpoblic health spending, as the possible

solutions that exists to make public health spendiore effective.

2.3.1 Theterm effectiveness
In general, effectiveness describes to what extemtobjectives of a program or action are

achieved and the extent to which the targeted problare resolved. Therefore, it can be
measured by the input of resources needed to pedatiecdesired effect. This is, for example,
how many children received vaccinations throughrthgonal immunization plan. Efficiency

on the other hand describes how much input wasiresjto achieve a certain goal. In the
health sector this is, for example, how much mom&s needed to set up a national
immunization program. This thesis is focused onitfileience of public health spending on

decreasing child mortality rates. Therefore thesth is focused on the effectiveness of public

health spending, namely to what extent does itedese the child mortality rate.

2.3.2 Public health spending
In order to determine whether or not public heajtbnding can have an effect on decreasing

child mortality rates, it is necessary to providettier detail on public health spending. This
section describes the complexity of the public thes¢ctor and in detail the two main funding
methods for the health sector: private and pubkalth spending. Next, the empirical
discussion on why public health spending is noeaive is described. Finally, suggestions
from the literature on how the effectiveness oflmubealth spending could be improved are
discussed.
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Health sector
An adequate working health system is a fundamewotadition for improving the health of the
population and for decreasing child mortality rafEse government has a key responsibility
in providing a good health system that is accesdinl the entire population. A good health
system includes, among others, a sufficient amotitriained nurses and doctors that receive
appropriate salaries; a sufficient amount and tguali drugs and knowledge on how to use
the drugs; and appropriate health care facilitiesstvategic locations. Most importantly, a
good health system ensures equity among the papulatreceiving appropriate health care.

However, the health sector is one of the most cermpectors there is. Some of the
complicating features of the health sector are riesd by Lewis (2006), Siebert (2006) and
Wagstaff and Cleason (2004). Lewis (2006, p.4) dless that first of all, unlike other goods
and services, health care services have some urmhaeacteristics that complicate the
system, like the asymmetry of information, existerd an uninsured population and over-
consumption by the insured population. In most toes, market failures translate into
publicly financed and delivered care and/or regoitafrom public and private bodies. This is
the case in many developing countries where puidialth care systems are predominant.
Also, Siebert al. (2006, p.7) lists some charasties of the health sector that increases its
complexity. First, over 100 major organizations areolved in the health sector, which is
more than in any other sector. Second, the prisattor plays a substantial, and often even
predominant, role in both the financing and thevaéeing of health care services, but is often
not involved in the policy debates. Finally, thestsoof financial protection, for example
through insurance, are very high and the healttoseweds funds for long-term recurrent
investments. Wafstaff and Cleason (2004, p.64)rdestiow the behavior of households also
complicate the health sector, as they play twosralethe health system. Their first role is as
demanders of health interventions and their secatel is the delivery of home-based
intervention. Their role should not be neglectedpaser or delayed care seeking has been
identified as a contributor in up to 70% of chileladhs (Wagstaff et al., 2004, p.727).

Funding methods for the health care

There are two main sources for the funding of thalth sector, namely private and public
spending. The effective targeting and allocatiobath sources is a vital condition for a good
functioning health system, which in turn is a neeeg condition for decreasing child
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mortality rates. In this section, the compositidrboth sources of funding and their features

that influence the effectiveness of public heafiargling are discussed.

Private health expenditureainly consist of out-of-pocket payments, whick any direct
outlay by households, including gratuities and imdkpayments, to health practitioners and
suppliers of pharmaceuticals, therapeutic applishead other goods and services whose
primary intent is to contribute to the restoration enhancement of the health status of
individuals or population groups’ (WDI, 2008). Sezbet al. (2006, p.4) marks it as ‘one of
the most regressive and ineffective sources ofthesaictor financing for the poor because it
denies individuals the benefits of income redistiidn, risk pooling, and financial
protection’. In low- income countries, 85% of piieahealth spending is out-of-pocket
spending. In contrast to high-income countries whbis is only 37%.

Although exact numbers are not know, a large progorof out-of-pocket spending consists
of informal payments. Informal payments are paymenade by individuals to state health
workers of institutions, but are not sanctioned tbg authorities (Thompson and Witter,
2000). So, not only has the government no contret the amount of informal payments, the

government also does not receive tax over thesa@aig.

The direct burden of out-of-pocket payments on kbokls and the low control of the
government on private health spending makes it sirmlde that a large proportion of the
health sector is financed through private spendirgiate spending furthermore constitutes
the problem that it does not contain incentivesetsure equity in health care and a

proportional distribution of costs.

Public health spending the second source of funding for the health sectarlow-income
countries the average public expenditure on hemdtl2006 was 37% of total health
expenditure. For high income countries this wak @@/DI, 2008). Although the percentage
that is financed with public health spending is éown developing countries, it is still a
significant part of the health sector funding. Rukbending on health consists of ‘recurrent
and capital spending from government (central adl) budgets, external borrowings and
grants (including donations from international ages and nongovernmental organizations),
and social (or compulsory) health insurance furfié¢DI, 2008). The World Health Report
(WHO, 2000) defined three intrinsic goals of heastems which should be accomplished

é{ASMUS UNIVERSITEIT ROTTERDAM 2,:
<



Sonja Spierings
Master thesis

through public health spending, namely improvingltie increasing responsiveness to the
legitimate demands of the population; and ensutitag financial burdens are distributed
fairly.
One of the components of public health spendingoisial health insurance. Social health
insurance aims at protecting the entire populatimm and poor, against financial risks that
occur due to illness. The financing of the insueanonsists of contributions of the members
(the population) and contributions of enterpridesjseholds and government (Carrin, 2002).
The government part comes from general tax inco®esial health insurance plays a crucial
role, as it lowers the financial barriers of th@ppopulation for seeking care. However, it can
also have an adverse effect as it is very diffitaliset up an insurance system that has an
equal distribution of the expenses.
Development assistance is another important solarcéhe public resources financing the
health sector, mostly in developing countries. ldeer, the heavy reliance on development
assistance can have negative consequences fousgtenability of the health financing and
the ability to plan for the long term, because dofumding mostly consists of short-term
investment costs (Siebert et al., 2006, p.7). Atsmuntries are limited in the amount of aid
they can absorb, which Siebert et al. (2006, pic)ates to the consequences of ‘poor
governance, inadequate public sector managememtk westitutions, shortages of trained
health workers, insufficient policies and a limitedbility to raise domestic revenues’.
Furthermore, countries are not able to use thevegessistance in any way they like: on
average only 20 percent of the development assista in the form of general budget
support, where the rest is for specific causes. dxample, the global fund to fight AIDS,
tuberculosis and malaria solely supports progrdms pirevent and treat these three diseases.
This topic is further explored by Polidano (2000)ondescribes that the need for aid can even
lead to a decision-making vacuum, meaning thatdéh@sions are solely based on which
project will receive the most aid funding. AlsogBert et al. (2006, p.8) claims that if the aid
delivery is not made more efficient, the massiweegiments in the health sector will not lead
to the improvements of the health of the poor patah. In order to make aid delivery more
efficient, health sector management should be ingmpfor example through improving the

policies and the financial management systems ¢8ie al., 2006, p. 8).
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Low resources for public health spending
Developing or low-income countries spend on avefsigeof their GDPs on health. Middle
and high- income countries spend respectively 6&18% of their GDPs on health (Siebert
et al., 2006, p.2). This means that per capitaipupending on health is around $22 in
developing countries and over $3,000 in high incaroentries (Siebert et al., 2006, p.2).
Although 93% of the global burden of diseases fai84% of the world’s poor, only 11% of
global health spending occurs in low- and middleome countries (Preker et al., 2002,
p.143). In addition, resources for public spendang low in developing countries, because
often a large proportion of the population workstle rural and informal section, which
limits the possibilities for governments to obta@venues from tax income (Preker et al.,
2002, p.144). The research of Mehrotra and Delacao(®2002) shows that in countries with
low under five mortality rates, meaning below 70 p800, the poorest 20 percent of the
population receives more than 25 percent of thefitsrof public spending on primary health
care. However, in countries with high under 5 mlaystaates, above 140, the poorest 20

percent of the population receives less than 1&gmiof the public health spending.

| neffective public health spending

The previous sections show that the complexityhef health sector, the composition of the
funding methods and the low resources for publiathespending make it more difficult to
effectively spend the public health budget. Filnaexd Pritchett (1999) provide two more
explanations for the low effectiveness of publialtie spending. The first explanation is that
an increase of public spending can ‘crowd out’ @y spending on health. The second
explanation is that public health spending is ieetive, because it is, among others, poorly
targeted or the institutions are not capable ofingakound policies.

This second line of reasoning has been adopted dyyrstudies. Several examples of the
outcomes of government actions and the effectieeafigublic budgets are listed below. For
example, Schultz (1993, p.19) states that goveritsn@ndeveloping countries do not take
enough action and the actions they do take ardiaieeft and corrupt. Also Lewis (2006,
p.25) describes that in many places bureaucratibl@ms, corruption and mismanagement
lead to inadequate public funds for services. Badljets have frequently been cited as one of
the main reasons why governments in developingtcesrfind it difficult to translate public
spending into effective services (World Bank, 200@hother problem present in many
developing countries is the absorption of the mub&alth budget by public hospitals. Budgets
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are frequently used for expensive trainings of dig;twho in turn mostly treat the richer
population (Filmer, Hammer, Pritchett, 1999, pRjtchett and Summers (1996) note that all
of the negative or ambivalent findings on publiersging could potentially be a reflection of
differences in the efficacy of spending. Bad goaewge leads to higher informal payments,
because patients need to compensate for inadeqakees of health works and budgets
deficits (Lewis, 2006, p.25).

Furthermore, it seems that governments are unablkeduce the problems of inequality,
because the interventions are not reaching thdrehilwho need them the most (Bryce et al,
2003, p.159). The study of Jones et al. (2003,)dif8s that about two-thirds of child deaths
could be prevented by interventions of which thewedge and instruments are available,
but the problem is that these instruments are @athing the children who need them. The
study of Victora (2003, p.225) describes that mibstealth in less developed countries may
be ascribed to poverty, resulting from the lackesfources, or more frequently, to their unfair
distribution both between and within countries. Tasults of Hanmer et al. (2003) are also
consistent with the view that the effect of pubdigending is small because it is poorly
targeted. Preker et al. (2002, p.144) describesdileenma of governments in developing
countries as follows: ‘faced with overwhelming demaand very limited resources, many
governments find it difficult to ration health case that public expenditures is targeted on the

poor’.

Effective public health spending

Because public resources for health care are low,even more important that governments
purchase health services efficiency. Efficiencyngaconstitute an additional source of
revenue (Sieber et al., 2006, p.2). This issudsis addressed by Evans et al. (2001, p.307)
who describe that, increasing the resources forheémdth system is crucial for improving
health in poor countries, but important gains cko #e made by using existing resources
more effectively. In addition, the study of Mehetand Delamonica (2002) finds that the
allocated efficiency of public health spending specially important when the level is very
low (p.1108).

Public health spending needs to be equitable, otlollection of the resources and in the
spending of the public health budget. Furtherméuwads must be correctly targeted at the

people who need them the most. The literature shibvasthere are many problems with
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achieving effective public health spending. Tablertavides an overview of the important

literature on the effectiveness of public healtargping on child mortality rates.

This literature shows that the direct effect of lpphealth spending on child mortality is low.

Especially the studies of McGuire (2006) and Filmad Pritchett (1999) conclude that an
increase in public health spending does not lowéd enortality rates. This is unfortunate, as
the potential influence of public health spendingheory seems to be very high.

However, the table also shows that there are asearchers that have found that public
spending on health could have a positive impactstMesearchers conclude that this is only
possible when the country is well governed (Rajkumsad Swaroop, 2008; Lewis, 2006;

Wagstaff and Claeson, 2004). The research of Rakuand Swaroop (2008) shows the
importance of the quality of the government by doding that public spending on health can
reduce child mortality provided that the governmentnot corrupt and has an efficient

bureaucracy. The research by Lewis (2006) alsoladas that return on investments in

health is low when governance issues are not askhlesneaning that good governance,
measured by government effectiveness; control oluption and voice and accountability, is

important in ensuring effective health care delveWagstaff and Claeson (2004) have
similar results as they find that public healthratiag only reduces under 5-mortality when
the quality of policies and institutions is highid important that improvements are made in
countries that have poor governance, including weakcies and institution, because

otherwise additions to the public health budgetehae impact (Wagstaff and Claeson, 2004,
p.56).

Most researchers also note the importance of issrgahe amount of public health spending
(Wagstaff and Claeson, 2004; Mehrotra and Delenagr002). Also, Feachem (2000, p.715)
describes that it is impossible for developing d¢aes to improve their health sector if the

amount of resources spend in the health sectomis |
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Table 1

Overview of Literature on Effectiveness of Publeaatth Spending for Decreasing Child Mortality

Auteur Year of Main question Type of research Conclusion Recommeitions

publication

Rajkumar and 2008 Public spending and Statistical Public health spending hasFor development assistance: simply

Swaroop outcomes: Does analysis- ordinary a stronger negative impactincreasing public health spending is
governance matter? least square on child mortality in unlikely to lead to better outcomes if

regression countries that have a countries have poor governance.
higher score in the The inefficiency of spending could be
corruption index and the due to a variety of reasons, including
bureaucratic quality. the possible substitutability between
However, the influence is public and private spending.
still below its true full
potential.

Lewis 2006 What factors affect  Cross-country From the good governanceGood governance is important in
health care delivery in regression indicators has governmentensuring effective health care delivery,
the developing world? effectiveness the best and returns on investments in health pre

correlation with child low where governance issues are not
mortality rates, than addressed.
control of corruption and
voice and accountability
has the least explanatory
power.
McGuire 2006 Which actions are Statistical Developing countries with Attention must be shifted from the

necessary to decrease analysis- ordinary more health care spendinginfluence of factors like democracy ar

child mortality rates  least square
without public health  regression
spending?

do not have systematically globalization on health care spending
lower levels of under-5  and instead must be devoted to their
mortality rates, whereas effects on the quality, accessibility, ar
countries with better utilization of basic health care servicg
maternal and infant health

nd

nd
S.

care services do.
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Wagstaff and

Is low government  Statistical
spending or are weak analyses
links in the chain the
cause of poor health

In well-governed countries Adding to the government health
(measured by the quality budgets and scaling up all
of the bureaucracy) government health programs ha
additions to the an impact in well-governed

U

indicators? government health budgetsountries. Extra government
will by themselves lead to health spending is necessary, but
reductions in malnutrition not sufficient- health sector
and mortality. strengthening is also required, and
spending needs to be better
targeted.
What are the Correlation As child mortality At the national level access to
determinants of child matrix and a declines, the gap in electricity, incomes, vaccinations
mortality in low- multivariate mortality between the poorin the first years of birth and

income countries? regression

and the better-off widens. public health expenditure

Child mortality is significantly reduce child
substantial higher in rural mortality. Therefore, it is much
than in urban areas. easier to reduce child mortality b
Reduction of child choosing direct policy

mortality is much slower intervention than focusing on

in rural areas where the increasing GDP growth.

poor are concentrated. Increasing the health expenditur
in GDP reduces child mortality in
rural areas, but not in urban area

y
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Mehrotra and 2002

How is the allocation

While public spending for =~ Reforms must be taken placel|i

el

Delamonica of public health basic social services isat  order to reduce the inequity
spending to basic already low levels in and inadequacy of the public
social services? developing countries, lack of spending pattern for social

allocative efficiency and services. Furthermore, the ley
equity in the distribution of  of public health spending coul
public spending further be increased in low-income
undermines its impact in the countries by increasing the
well-being of children and thefiscal space through enhance
poor. the debt cancellation.

Filmer and 1999 Child mortality and  Statistical Ninety-five percent of cross- Reforms must be made in ord

Pritchett public spendingon  regression national variation in child andto increase the cost
health: How much infant mortality can be effectiveness of public health
does money matter? explained by: a country’s per spending, the net impact of

capita income, the additional public supply and
distribution of income, extent public sector efficacy.
of female education, level of
ethnic fragmentation and
predominant religion.
Anand and 1993 What is the role of  Statistical For basis health, average  Certain components of public
Ravallion private incomes and analysis affluence matters to the health spending can matter

public services in
human development
in poor countries?

extent that it delivers lower greatly in enhancing human

income poverty and better  development in poor countries

public services. The observedrhis shows the importance of
positive correlation across the human development
countries between life approach for policy
expectancy and affluence  implications in stead of the
vanishes once controls for income-centered approach.
incidences of poverty and

er

public spending on health.
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2.3.3 Summary of public health spending
The effectiveness of public health spending is meskas its’ influence on the reduction of

child mortality. As section 1 showed that publi@ahle spending can in theory have a strong
influence in reducing child mortality rates, thecions described some of the complicating
features of public health spending that must beertaknto account. This includes the

complexity of the health sector, the existence df/gbe spending for health and the

composition of public health spending. As resourcgspublic health spending are already
low in most developing countries, it is even margortant that spending is conducted in an
effective way. Reasons why public health spendsnigeffective include mismanagement and
inadequate targeting of resources towards the peabpt need them the most. However, it can
also be concluded for the literature that publialtihespending could be effective, namely
when the country has a good quality of governaihes leads to the third sub-question of this
thesis: what is, according to the literature, tifeat of good governance on the effectiveness
of public health spending? This question is ansiiéneough a literature study provided in

the following section.
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2.4 Good Governance

The literature described in the former section shivat the quality of governance could have
an influence on the effectiveness of public heafiending. This influence could explain, at
least to some extent, the gap between the potefiteet of public health spending on child
mortality in the literature and the disappointirgwl effect of public health spending in
practice.

In order to determine what the effect of good go@ece on public health spending,
according to the literature, is, the following topiare addressed in this section. First, the term
governance is discussed, followed by an overviewthef ways in which the quality of
governance can be measured. This is followed bgsargtion of the influence governance
can have on public health spending and on childtatitr. This section ends with a short

summary of the influence of good governance oretfextiveness of public health spending.

2.4.1 Theterm governance
Until the 80’s, the term governance was not fredgjyemsed in the development community

(Alcantara, 1998). The notion of governance fieshe to the surface in the 1989 World Bank
report on Sub-Saharan Africa, in which the regiceswlefined as a ‘crisis of governance’
(World Bank, 1989). From that period till todayetterm governance has grown into a multi-
faced concept (Santiso, 2001, p.2). In the liteggtthere seems to be the small agreement that
governance refers to the development of governipigsin which boundaries between and
within public and private sectors have become bllirHowever, there is no consensus about
the exact definition of governance. Therefore, smvaefinitions are listed here. Kaufman et
al. (2004, p.254) define governance broadly as ttlagitions and institutions by which
authority in a country is exercised’. Stoker (199817) distinguishes government from
governance as he describes government as the fonsi#ttions of the state and their
monopoly of legitimated coercive power. Governaanethe other hand does he describe as
ultimately concerned with creating the conditioms brdered rule and collective action.
According to the World Bank, governance encompa&dbkesprocess by which authority is
exercised in the management of a country’s econamicsocial resources for development;
and the capacity of governments to design, forreudettd implement policies and discharge
functions’ (World Bank, 2000). However, the Worlérik sometimes reduces this definition
to a commitment to an efficient and accountableegoment. The article of Weis (2000,
p.795) lists some more definitions of governandewbich three are described here. The
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United Nations Development Program views governaase‘the exercise of economic,
political and administrative authority to manageoantry’s affairs at all levels’. The OECD
relates governance to ‘the use of political autigoand exercise of control in a society in
relation to the managements of its resources foras@nd economic development’. The
Institute of Governance in Ottawa mainly focusestlo@ distribution of decision making
power as it defines governance as ‘compromisingribgtutions, processes and conventions
in a society which determine how power is exergiseiv important decisions that affect the
society are made and how various interests ared@d@ place in such decisions’.
The inability of academics, politicians and intdromal institutes to define governance
complicates the decision-making on what ‘good’ goaece is and how the quality of a
country’s governance can be measured. The ra@ad governance has been emphasized in
recent years as key to development effectivenesar(®p and Rajkumar, 2002, p.1) and the
term has become crucial in development cooperalias.used by the IMF, the World Bank
and the United States for the distribution of tbans and grants. For example, the United
States promotes that the resources for the MillennChallenge Account (MCA) are directed
towards countries with sound policies and institagi (Kaufman and Kraay, 2002). This is
inspired by the world wide consensus that aid wést when is it directed to countries with
relatively good institutions and policies. For srste, the research by Burnside and Dollar
(2000) finds that aid has a positive impact on dhon developing countries with good fiscal,
monetary and trade policies, and only has littfeafin countries with poor policies. It is also
assumed that the quality of democratic institutiafiect the effectiveness of aid by providing
accountability mechanisms in the management ofeakeesources (Santiso, 2001, p.8). This
consensus has initiated a shift in making goveraandicators one of the most important

criteria for aid allocation (Kaufman and Kraay, 2p0

2.4.2 The measurement of governance
It is important to use a workable measure of goaece, in order to determine the possible

influence of good governance on the effectivenesgublic health spending. There are
several sources that can be used in order to dieiertime quality of a country’s governance.
For example, the International Country Risk Guila privately owned database that contains
a financial, political and economic risk assessméot 140 countries. Transparency
International on the other hand is famous for @struption Perception Index. Another well-
used database is the Country Policy and Institatidesessment of the World Bank, which

includes criteria on four different clusters, nayneéconomical management; structural
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policies; policies for social inclusion; and pubBector management and institutions. The
countries score range from 1 to 6 on every cludteis assessment is one of the sources that
is used in order to calculate the country scorethenWorld Wide Governance Indicators
Database constructed by Kaufmann et al. for theldBank. This database constructs 6
different indicators of good governance, namelyutapry quality; rule of law; control of
corruption; government effectiveness; voice andoantability; and political stability and
absence of violence. The country scores for theeggdge indicators are calculated with the
use of over 30 experts working on behalf of comma¢resk-rating agencies and NGO's. This
database is well used, because is publically aailand contains information for a great
number of countries. Arndt and Oman (2006, p. &Xcribe this database as ‘probably the
most carefully constructed and certainly amongnttost widely used governance indicators’.
Lewis (2006, p.8) describes that this database wdd®, because the indicators are built on
perceptions and perceptions are very powerful apsitg behavior. If, for example, investors
perceive corruption in a public sector, it discgas private investment in this public sector.
Kaufman et al. (2004, p.271) describes their twasoas for using perception based data as
follows. First of all, objective data are almost dgfinition impossible to obtain, so there are
few alternatives to subjective data. Second, peimepcan add helpful information regarding
the governance indicators, for example because umtgo may have extensive formal

protection of property rights, but little or no enfement.

However, there are also certain limitation of ttiedabase, described among other by the
creators themselves. Most of the critique on theegmance indicators is clustered around four
issues: the problem of contested concepts; thdgrobf scope; the problem of comparison;
and the problem of measurement (Minogue, 2005).pfablem of contested concepts is also
raised by Kurtz and Schrank (2008, p.563) as tiheyvarried that ‘perception based
indicators of governance in general, and the irnidroaf government effectiveness in
particular, suffers from systematic measurememtrgselection bias, and halo effects’. This
implies that the indicators do not measure the epnhthat is introduced. This is in line with
the view that the governance indicators are creiatéght of liberalization of markets, while
this does not have to be the correct viewpointtmreloping countries. For example,
environmental regulations can be interpreted akebhamnfriendly policies and therefore they
lower a country’s score on regulatory quality. Hee#e in the light of human development,
environmental regulations can be regarded as \@vy.g
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The problem of scope is that it is difficult toltehat actions are included in which
governance indicator. This includes, for exampie,difficulty of separating the normal state
activities and regulation from each other (Minog2@05).
The problem of comparison is often mentioned inlitleeature, for example by Arndt and
Oman (2006). One of the problems of cross-cousmalysis with these indicators is that the
primary sources differ between countries in themposition and in their weight and
consequently in their influence on the composibbthe country scores.
The problem of measurement is also well know. Towentry scores are based on measured
perceptions from experts working for commercidgk-iating agencies and NGO’s. However,
the perceptions of the majority of the populatioa ot included in the scores. This is mainly
due to the fact that perceptions of the majorityhef population, if they are available, are
mostly obtained from households survey’s. Theseests are not available for all countries
and moreover are their not a lot cross-country a@naige household surveys (Arndt and
Oman, 2006). Although this measurements errorsieagoidable in the construction of
governance indicators (Arndt and Oman, 2006, pta8)es decrease the reliability of this
research.

Despite these problems, the database of Kaufmarmaaykand Mastruzzi from the World
Bank is used in this thesis for the measuremetitefjuality of governance. Because
governance is a much debated and very complex teamivision of governance into six
different indicators in this database is highlyuea.

The next section describes the influence of googgmnce of the effectiveness of public
health spending by using the governance indicat®defined and measured by Kaufman et

al.

2.4.3 Theinfluence of good governance on public health spending
As mentioned before, the six different governamckcators used in this thesis are: regulatory

quality, rule of law, control of corruption, govenent effectiveness, voice and accountability

and political stability and absence of violence.

Regulatory qualitymeasures ‘the perceptions of the ability of theegoment to formulate
and implement sound policies and regulations thetmpg and promote private sector
development’ (Kaufman et al., 2004, p. 255). Thisi@hsion is focused on policies and

includes, for example, to what extent policies @eeceived as being market-unfriendly or not
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in favor of international trade. A country’s scasa this indicator is mainly important for
private actors and therefore this dimension doet hewve a large influence on the

effectiveness of public health spending.

Rule of lawmeasures ‘perceptions of the extent to which ageave confidence in and abide
by the rules of society and in particular the gyadif contract enforcement, property rights,
the police, and the courts, as well as the likelthof crime and violence’ (Kaufman et al.,
2004, p.255). This indicator is also mostly impottéor the private sector, as it reflects the
perceptions of the extent to which the country adidsfor private investments. These

perceptions do not necessarily reflect whetheroopublic health spending is effective.

Control of corruptionmeasures ‘the perceptions of corruption, conveatly defined as the
exercise of public power for private gain’ (Kaufmaial., 2004, p.255) and is at the core of
the governance agenda (Santiso, 2001, p.17). Remgpabout corruption reflect how
stakeholders view public systems and their effect®ss in producing acceptable outcomes
(Lewis, 2006, p.13). Less corrupt countries tentidee fewer bureaucratic layers and higher
tax compliance (La Porta et al., 1999, p.293), Whiwcreases government’s revenues from
tax incomes and simplifies decision-making. A haggree of corruption probably lowers the
effectiveness of public health spending, as it dogukan that a (large) amount of money is
used for causes that do not directly influencetheaticators. Furthermore, higher corruption
can lead to lower tax compliance, which means tha&tre are less revenues for the
government. Therefore, it is expected that the drigh country scores on the control of

corruption indicator, the higher the effectiveneépublic health spending is.

Government effectivenesseasures ‘perceptions of the quality of publioses, the quality

of the civil service and the degree of its indemsmo@ from political pressures, the quality of
policy formulation and implementation, and the dodiy of the government’s commitment
to such policies’ (Kaufman et al., 2004, p.255). dombines the quality of public service
provisions, the quality of the bureaucracy, the petance and independence of the civil
service and the credibility of the government’s catment to policies (Kaufman et al., 2004,
p.255). This indicator focuses on inputs the gowesnt needs in order to produce and
implement good policies and deliver public goodsergfore, the better the country scores on
government effectiveness, the higher effectivenégsaiblic health spending is expected.
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Voice and accountabilityneasures ‘perceptions of the extent to which atgls citizens are
able to participate in selecting their governmastyvell as freedom of expression, freedom of
association and a free media’ (Kaufman et al., 200254). This dimension contains
indicators on the political process, civil libediand political rights. It includes indicators
measuring the independence of the media, becaesenditia plays an important role of
holding the people with authority accountable fogit actions (Kaufman et al., 2004, p.254).
In the health sector, factors like the independeoicéhe media and the confidence the
population has in their government, reflect the rdegto which citizen can influence
government decisions that influence them (Lewi€®&@.7). Furthermore, participation helps
to build coalitions supporting policy reform whitee involvement of civil society helps to
build social capital. Restricting participation pelicy making often weakens the legitimacy,
accountability and the quality of decisions madant{so, 2001, p.17). An open governance
system could make the government more responsiderasponsive, because in such a
system politicians can be held accountable by thblip for the decisions they take.
Therefore, it is more in their own interest (foraexple re-election) to take decisions that are
regarded as positive by the population. Consequehil expected that the higher a country
scores on the voice and accountability indicatbe higher the effectiveness of public

spending on health is.

The indicatompolitical stability and absence of violenoeasures ‘perceptions of the

likelihood that the government will be destabilized overthrown by unconstitutional or
violent means, including politically-motivated vewice and terrorism’ (Kaufman et al., 2004,
p.254). Political leaders with insecure powers @b Wwant strong governing institutions to
emerge and therefore there are weaker instituiomslitically instable countries (Polidano,
2000). As a result, political instability leadspoliticization of the public sector, which means
that the public sector becomes a source of pdlitca material resources used by leaders
(Polidano, 2000). This has devastating consequeiocdle problem-solving capacity of the
public sector. Governments that fear to be ovevihrm the near future are not likely to make
long-term investments in the health sector. Howedecreasing child mortality requires long-
term investments and therefore the effectivenesheopublic health spending decreases as a
large amount of the public budget is spent on steonh investments. As a result, it is
expected that the higher a country scores on thicpb stability and absence of violence
indicator, the higher the effectiveness of pubiersding on health is.
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2.3.4 Theinfluence of good governance on child mortality
Good governance does not only influence the effengss of public health spending, but it

also influences other measures that influence chddality. For example, the study of Lewis
(2006) researched the effect of good governancedtats on health care services that
directly influence child mortality, like vaccinatigprogramsShe measures the correlation of
three governance indicators, namely voice and axtabuity, government effectiveness and
control of corruption, with child mortality rate$his study shows that without a high quality
of governance, the health system will not work &ffeely and therefore the child mortality
rate will be higher. An ineffective health caretgyss includes, for example, a higher absent
of health workers, payment of illegal fees by paseand not handling corruption (Lewis,
2006, p.44).

2.4.5 Summary of good governance
The purpose of this section was to explain whatpaling to the literature, the effect of good

governance on public health spending is. Answetiinig question is hindered by the
observation that there is no worldwide consensusthen definition of governance and
therefore it is more difficult to determine whabtyl’ governance is and how to measure the
quality of a country’s governance. In this thessod governance is divided into six
dimensions, along the work of Kaufmann et al., beeathey entail different aspects of good
governance. Four of these six dimensions potepntiafluence the effectiveness of public
health spending. First, a high score on the cbuotfr@orruption indicator could potentially
have a positive influence on the effectiveness wblip health spending. Low corruption
ensures that a large proportion of money is spenpmjects and programs that directly
influence child mortality, instead of being wastadineffective measures as bribery. Second,
a high score on government effectiveness is exgetctdead to a higher effectiveness of
public health spending, as it ensures that theitguall policy formation and implementation
is high. This means, for example, that programstekiat are specifically designed for the
poor population and that these programs reach toe population. Third, a high score on
voice and accountability could increase the eféectess of public health spending, because a
government that is being held accountable probdidg a more efficient government
programs and a more effective allocation of resesiré-ourth, a higher score on political
stability and absence of violence could potentiatigrease government’'s effectiveness,
because it could mean that governments are molagvib make the long term investments
necessary for a good health system.
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The research by Lewis (2006) show that good govemalso has a positive influence on the
delivery of health care services necessary to dserehild mortality rates. This is not only
through more effective public health spending, dlgb by decreasing corruption and informal

payments.

2.5 Conclusion

Until this day, child mortality rates are strikizgghigh and severe inequalities between
countries and population groups exist. The firdd-question of this thesis therefore was:
which factors have an influence on child mortality?s concluded that the most important
direct, proximate, factors are pneumonia, diarrhenatal pneumonia or spies, preterm
delivery and asphyxia at birth. These factors amfluenced through underlying,
socioeconomic, determinants. The most significaticeconomic factors are income per
capita; income inequality; access to safe watecesg to sanitation; urbanization; school
enrolment; ethnolinguistic fractionalization; anergentage of the population that is Muslim.
Another factor however provides an interesting rdifea. From the literature it seems that
public health spending could potentially be usedriter to decrease child mortality rates. For
example, because public policies can be used ierantprove the health sector and decrease
inequalities between population groups. Howeveseaech has shown that the actual effect of
public health spending on child mortality in praetiis very low. This has led to the second
sub-question of this thesis: what is the effecpoblic health spending on child mortality?
The effectiveness of public health spending id fafsall hampered by the complexity of the
health sector, private health care spending andcoineposition of public health spending.
Furthermore, especially in developing countriesreghis only a low amount of resources
available for public health spending. Additionally the effectiveness of public health
spending decreased by ineffective management argktitag of the resources. Some
researchers claim that the amount of public hegdnding must be increased in order to
make it more effective. However, most researchéasncthat the quality of governance
influences the effectiveness of public health spepdfor decreasing child mortality.
Moreover, it seems that four dimensions of goodegoance potentially have a very
significant impact on this relationship. These falimensions are: control of corruption;

government effectiveness; voice and accountabilityd political stability and absence of
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The observations made from the literature in tihigpter stimulate to empirically test if the
different dimensions of governance influence tHati@nship between public health spending
and child mortality. Furthermore, it encouragesi¢bermine the importance of public health
spending in influencing child mortality combinedtiwthe other factors that predict the child
mortality rate. The following chapter describes #tatistical analysis through which this is

tested.
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3. Methodology and data

3.1 Introduction
The goal of this thesis is to provide an explamafar the gap between the potential influence

of public health spending on child mortality ané tictual influence of public health spending
in practice. The previous chapter shows that gamaignance potentially has an influence on
the effectiveness of public health spending foruoiag child mortality rates. However,
because the literature is not conclusive on tHetiomship, it is necessary to empirical test
this relationship. An empirical analysis makesadsgible to base conclusions not only on the
existing theory, but also on evidence. The aimha$ thapter is to provide an adequate
overview of the methodology and data used in cral@ssess the believability of the results.
This chapter start with a description of the hyests that need to be tested. After this the
methodology that is used in order to tests the thgs®es is described. The statistical methods
used are described, including the different stbps$ need to be taken in order to perform
these analyses. The statistical methods usedsrthbsis are a correlation matrix and several
multiple regressions. After these analyses arertbest; the process of country selection is
described. Also, a broad description is given efdiata used for the statistical analyses. This
includes definitions of the variables, the validagd reliability of the data, the validity of

measurement and data limitations.

3.2 Hypotheses

A hypothesis is a statement proposing a relatigndtetween two or more variables.
According to chapter 2 of this thesis, the maindilpsis H1) of this thesis isthe better
governance a country has, the more effect publalthespending has on decreasing the
under-5 mortality rate.
Consistent with the literature in chapter 2, fogpod governance indicators are chosen of
which the influence on the relationship betweenlipubealth spending and the under-5
mortality rate is examined. These indicators arentml of corruption; government
effectiveness; voice and accountability; and paditistability and absence of violence. This
leads to the following four hypotheses:

H2: The better a country scores on control of coramptthe more influence public

health spending has on reducing child mortalitggat
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H3: The better a country scores on government effecéss, the more influence
public health spending has on reducing child mibytehtes.
H4: The better a country scores on voice and accbilityathe more influence public
health spending has on reducing child mortalitggat
H5: The better a country scores on political stap#ihd absence of violence, the more

influence public health spending has on reducinlgl chortality rates.

3.3 Methodology

3.3.1 Thetest for normality
In this thesis several multiple regressions arel uis@rder to learn more about the

relationship between the independent or prediatargables and the depend variable child
mortality. A multiple regression uses the averagevery variable in order to determine the
correlation of the variables. Therefore, it is resagy that all variables have a normal
distribution. A normal distribution means that tredues of the variable are symmetrically
distributed around an average value. There a sawvaye to test for normal distribution, the
methods used in this thesis are described below.

The chapter on empirical results starts with asttesl description of the variables, which
provides the mean and the median of all the vaegabTThe mean is the mathematical average
of all terms of the variable. It is calculated l@dang up all values and then divided them by
the number of terms. The median is the value ote¢ha in the middle if there is an odd
number of terms. When there is a even number ofdethe median is the average of the two
terms in the middle. When the variable has a nodisatibution, the mean and the median of
each variable is approximately the same. Theretheestatistical description of the variables
is the first indication if the variable has a notmistribution.

Furthermore, the skewness test is used in ordéggtermine if the variable has a normal
distribution. The standard rule used for this tesif the skewness is| 1|, the variable has no
normal distribution (Vocht, 2008). Histograms shiogvihe distribution of the variables are
used in order make an interpretation of the outcaif¢he skweness tests. Three different
methods are used in order to create a normallalision for the variables, namely calculating
the logarithmic, taking the root of a variable ggaver transformation (Mukherjee et al.,
1998). If the variable has a significant positikevesness, a logarithmic of the variable is

calculated or the root of the variable is takenh# skewness is significantly negative, a
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power transformation is used in order to generatermal distribution. To which power the

variable needs to be transformed is determentidqlyaind error.

3.3.2 The correlation matrix
An important factor that needs to be taken intamaotis the correlation between the different

predicting variables. For example, it is easilyusd that per capita income is correlated with
female education, as higher income makes it passibpay school fees. A correlation matrix
is constructed in order to determine how stronglgited each of the items in the measurement

scheme is to all the other items.

3.3.3 Theimplementation of the multiple regressions
The goal of this thesis is to test if public hea#ipending in combination with a good

governance indicator has a significant effect aa ribduction of the child mortality rate. In
order to test this, it is necessary to test thatieship between public health spending in
combination with good governance on child mortalily a model in which the other
predicting variables for child mortality are kepinstant. These tests are performed using

multiple regression analyses.

The literature of chapter 2 is used in order targefvhich other variables effect the under-5
mortality rate. Knowledge on these variables isessary, because they need to be used to
make the model including the good governance viasals close to reality as possible. The
other predicting variables included in the multipgression are identified in the literature in
chapter 2 and are: income; income inequality; femgrimary school enrolment;
ethnolinguistic fractionalization; and percentagehe population that is Muslim. Chapter 2
shows that urbanization is very important, althotlgh is mainly because urban areas provide
better access to safe water and to sanitation.eldrer in this thesis the percentage of the
population that lives in urban areas is not used thee percentage of the population that has

access to safe water and sanitation is.

The first step is to create a base model inclutiiegoredicting variables as defined in chapter
2 and public health spending. The good governamdieators and the moderator effects are
not yet included. The function described here assuthat all the variables have a normal

distribution. The test for normality will provetiiis assumption is correct.
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The function used for this model is:

UMR = a + B1 (PHS) +B2 (IPC) +B3 (GINI) + B4 (SANITATION) + B5 (WATER) +pB6
(FE) +B7 (ETHNO) +B8 (MUSLIM) + pt

o is a regression constant and is the value of UMignall the independent variables have
score or values of zero.

UMR is the value of the under-5 mortality rate.

B is the standardized regression coefficient. Itasculated by multiplying the regression
coefficient B with the quotient of the standard idéen of the independent variable. It
indicates the relative importance of each independariable (Aron et al., 2006).

PHS is the value of public health spending, measas the % of GDP.

IPC is the value of income per capita.

GINI is the value of the GINI-coefficient which emure the income inequality in a country.
SANITATION is the percentage of the population thas access to sanitary facilities.
WATER is the percentage of the population thatdwess to safe water.

FE is the value of total primary female enroliment.

ETHNO is the value of the ethnolinguistic fractiration.

MUSLIM is the percentage of the population thaviigslim.

M is the error term

Next, four models are created that include a gookemance indicators and a moderator
variable. A fifth model includes all good governariadicators and moderator variables. In
order to do this, first the moderator variableschebe created. This is done according to the
method of Siero et al. (2004).
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The moderator variable is calculated with the fiorct
MVar = Z(PHS) * Z(GG)

MVar is the moderator variable. This variable affethe relationship between the dependent
(under-5 mortality rate) and the independent véegi§bublic health spending).

Z(PHS) is the standardized value of public heghgmsling.

ZGG is the standardized value of a good governandeator. Four different good
governance indicators are use, namely:

Z(CC) is the standardized value of control of cptian.

Z(GE) is the standardized value of government &ffeness.

Z(VA) is the standardized value of voice and accalitity.

Z(PS) is the standardized value of political sigbdnd absence of violence.

The moderator variables are calculated for eachthaf four governance indicators
individually. This, first of all, adds value to thhesearch because it makes it possible to
determine the individual effect of each moderatariable. Second, it makes it possible to
determine the regression line of each good govemamdicator individually. Third, it is done
for practical reasons, as a factor analysis ofgtted governance indicators is discouraged by
Arndt and Oman (2006 ) because, as they quote Kauinet al. (2005), ‘non-trivial issues
originate when constructing one composite goveraandicator for a country’. The six
different good governance indicators identifiedkaufmann et al. are aggregated indicators.
Every indicator is constructed by calculating ssoren many underlying, individual
indicators. For example, government effectivensssiculated by the quality of bureaucracy,
but also the satisfaction with the public transgihoh system, policy consistency and many
more. The indicators therefore already reflect masyects of governance and combining the
six dimensions into one good governance dimensidaile numerous problems. To start, one
should question what does the score of one goodrgauce indicator reflect? For example,
in the case that one good governance indicatoalzulated by taking the average of all six
indicators. A country that score extremely hightlree indicators, but extremely low on the
other three indicators, will have an average scoréhe good governance indicator. On the
other hand, a country that scores semi-high on imwgicators, semi-low on two other

indicators and average on the remaining two indisatvill have the same score as the
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country that only has extreme scores. Moreover, ubefulness of one good governance
indicator can be questioned if it is considers WwHictors are added. What does a country’s
average score on, for example, government effasts® and voice and accountability
measure? The dimension voice and accountabilitydes the freedom of the press, where
the dimension government effectiveness includescpacity of the tax administration. An
average score on this two dimensions has no explignaalue as it could several things. For
example, that the country has a very good tax syspeit no freedom of the press. However,
it could also mean that the tax system is lackiaggacity, but there is a lot of freedom of the
press. Therefore, in this thesis, the six differdimhensions of governance as defined by

Kaufmann et al. are treated separately and not twdhbnto one factor.

The good governance indicator and the moderataaldar are included in the base model
created by the first multiple regression. The méthsed for this analysis is the enter method.
The enter multiple regression is performed accgrdinthe method described in Aron et al.

(2006) and executed with the use of the SPSS cangubgram. This method is used

because it produces the B values of correlatiornthis analysis the moderator variable is
included and therefore the standardized values utfip health spending and the good

governance indicator are included. Resulting inrtbed to use the B correlations instead of
the Beta values used in the first multiple regassi he beta-values only show the interaction
between the standardized variables.
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The function used for this model is:

UMR = a + bl (ZPHS) +b2 (IPC) +b3 (GINI) + b4 (SANITATION) + b5 (WATER) +b6
(FE) +b7 (ETHNO) +b8 (MUSLIM) + b9 (ZGG) +b10 (MVar) + W

Three variables are different from the variablesdus the function for the base model. These
variables are:

Z(PHS) which is the standardized value of the lilgaric of public health spending.

ZGG is the standardized value of a good governartteator.

MVar is the moderator variable that affects thatiehship between public health spending
and the under-5 mortality rate.

b is the multiple regression coefficient and indésathow much one-unit change in an
independent variable changes the dependent vamdida all other variables in the model are
held constant or controlled.

If the results for the multiple regression showtttiee moderator effect has a significant
influence on the relationship between public hegftending and child mortality, the next step
is to determine the direction of the moderator affeFor this step the method of Siero et al.
(2004) is used. This method entails that threeeckfit values for the good governance
indicator are inserted in the function. These valaee -1; 0; and 1. Because the standardized
variables are used, a value of -1 reflects a loareson the good governance indicator; the
value O reflects an average score; and the vateiects a very good score on the governance

indicator.

3.3.4 Country selection
A cross-country analysis is used in order to deiteent a proposition is generally true for all

countries. It is therefore necessary to includenasy countries as possible in this analysis.
Since most data is obtained from the World Develepimndicators Online, the country
selection used the countries listed in this dalassthe basis for the country selection. This
databases contains information on 226 countries.

The first selection of countries is based on naiancome. There are significant differences
in child mortality rates throughout the world, ashown in chapter 2 of this thesis. Because a
multiple regression uses the average of each \arittie high-income countries can have a

substantial effect on the average of each varidfde.example, the average child mortality
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rate is lower, income per capita higher and thaescof the good governance indicators,
female education and access to safe water ancasanitire also higher. Therefore, the high
income countries can be regarded as collectiveeositiFurthermore, the child mortality rates
are especially high in low- and middle income coestand therefore this thesis is aimed at
designing policies for these countries. Consequergbme high-income countries are
removed from the dataset, namely the 30 counttias are members of the OEEDThe
OECD is the Organization for Economic Co-operaaod Development and its’ members are
countries that accept the principles of represemmtdemocracy and a free-market economic
(OECD, 2008).
Additionally, considerations regarding the availépiand quality of the data have guided the
country selection. 16ountries were eliminated from the dataset, becthese was no data on
the child mortality rate. @ountries were eliminated because there was noalaitable for
the variable public health spending.n®re countries were eliminated, because data was
available for only four or less of the 13 variablése final dataset includes 188untries
from the world regions Oceania, Europe, Asia andcAf(see appendix B). For these 158
countries data is available on child mortality, bulbealth spending and at least three more

variables.

A cross-country design has certain limitations thast be taken into account. The results of a
cross-country design are useful in order to makeege remarks on a relationship, but
regional differences are overlooked by measurinyg the average of the country as a whole.

Therefore no statements can be made about speatfanal and regional problems

3.4 Data

The quality of the data must be assessed in ocddetermine if the quality is sufficient for
conducting a multiple regression. Because thissecndary analyses, data is not specifically
collected for this research, but data collected dithner studies are used. Performing a
secondary analyses has some advantages and disaghsm@s described in Jansen (2005).
The main advantage is that it saves both moneytiaredand therefore it is the most feasible
method of data collection for this research. Howgeesaluating the quality of the data is

! The 30 member countries of OECD are: Australia,tAaisBelgium, Canada, Czech Republic, Denmark,
Finland, France, Germany, Greece, Hungary, Icellmathnd, Italy, Japan, Korea, Luxembourg, Mexit®
Netherlands, New Zealand, Norway, Poland, Porfui®javak Republic, Spain, Sweden, Switzerland, &yrk
United Kingdom, United States. Source: www.oecd.org
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more difficult with this method of analyses, bea@ssmetime information on how the data is
collected is missing. Therefore, some featuresaté dhat determine the quality are listed
below and include the definition of the data, dstairces and data limitation. In order to
create the moderator variables, data had to beated for the public health spending, under-
5 mortality rate and the good governance indicatdrs order to construct the base model,
data also had to be collected for the predictimipdes: income; income inequality; access to
safe water; access to sanitation; female primarfjodlc enrolment; ethnolinguistic
fractionalization; and percentage of the populatiaat is Muslim.

Appendix A provides an overview of the variablesdis

3.4.1 Description of the data
Theunder-5 mortality ratas ‘the rate that measures the death of a chilchger than 5 years

old. This is the probability that a newborn babyl die before reaching age five, if subject to
current age-specific mortality rates’ (WDI, 2008he probability is expressed as a rate per
1000. The data is obtained from the Child Mortaliigtabase, constructed by Inter-agency
Group for Child Mortality Estimation of UNICEF. T database is publically accessible
online. The data is collected from the year 200& data ranges from 2,7 (Andorra) to 263,6
(Sierra Leone).

The reliability of data on child mortality is mudebated as it is measured with substantial
error (Lewis, 2006, p.9). Reliability concerns tletent to which an measuring procedure
yields the same results on repeated trials. Tha dat child mortality is constructed by
UNICEF and calculated through a methodology dewedolpy UNICEF in coordination with
WHO, the World Bank and UNDP (UNICEF et al., 200@his methodology is used to
minimize the errors of each estimation and to haizeotrends over time. However, it must
be noted that reliability rates still can be lowechuse in a majority of developing countries,
the estimations of the child mortality rate arecoddted with the use of household surveys
which contains measurement errors. Furthermoreeshienates are affected by non-sampling
errors that may influence recent levels and trehndhdd mortality (UNICEF et al., 2006).
This problem is also addressed by Bryce et al. 3200 p.1149) that shows that a problem
with using mortality rates is that they requirede@uate registration system and the presence

of a registration system is associated with higloeioeconomic levels and urbanization rate.

Public health spendingonsists of ‘recurrent and capital spending framregnment (central

and local) budgets, external borrowings and gréintduding donations from international
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agencies and nongovernmental organizations), ao@ls@r compulsory) health insurance
funds’ (WDI, 2008). It is measured as the percemtafjGDP that is used as public health
spending. The data is collected from the World Dgw@ent Indicators Online, constructed
by the World Bank. This database is accessed thrthug library of the Erasmus University
Rotterdam. The data is obtained for the year 200&. data ranges from 0,29 (Myanmar) to
15,22 (Timor-Leste).

The Good Governance indictorare obtained from the World Wide Governance |rngicsa
Database produced by Kaufmann, Kraay and Mastfuazi the World Bank. This database
is publically available. The indicators are comgb$®m hundreds of existing perception
indicators derived from 37 different data sourcesdpced by 31 different organizations
(Arndt and Oman, 2006). The data is obtained ferysar 2006. As is noted in chapter 2, the
use of the governance database from Kaufmann &t mbt undisputed, because the database
has some limitations. The main disadvantage ofgusiis database is that the data contains
measurement error. Although this measurementssearer unavoidable in the construction of
governance indicators (Arndt and Oman, 2006, pi29)ecreases the reliability of this
research. Furthermore, the perception based imidgabnstitute the problem that perception
based questions can be vague and open to intipretHowever, Arndt and Oman (2006, p.
29) describe this database as ‘probably the mosfuily constructed and certainly among the
most widely used governance indicators’. More dleinithe advantages and limitations of
this database, as well as a short descriptionh#ratatabases that could be used is included in

chapter 2 of this thesis.

Income per capitas measured as GDP per capita, PPP (constant R@6Hational $). PPP
GDP is gross domestic product converted to intewnat dollars using purchasing power
parity rates. An international dollar has the sgmechasing power over GDP as the U.S.
dollar has in the United States. ‘GDP at purchageites is the sum of gross value added by
all resident producers in the economy plus any ycbdhxes and minus any subsidies not
included in the value of the products. It is caddet without making deductions for
depreciation of fabricated assets or for depletiod degradation of natural resources’ (WDI,
2008). For the purpose of cross-country comparismome per capita is converted into 2005
constant international dollars. The data rang isveen 272 (Democratic Republic Congo)
and 51586,22 (United Arab Emirates).
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The income inequalitys measured with the GINI-index. The GINI-coeféiot indicates the
degree of income inequality. The data on the measuobtained from the World Income
Inequality Database, constructed by United Natidosiversity, World Institute for
Development Economic Research. This database esesat sources for the calculation of
the GINI-coefficient, including the Deininger andure database from the World Bank, the
Luxembourg Income Study and Transmonee. This dsa¢alsapublically available. The data
ranges for O (perfectly equal) to 100 (perfectlygnality). In this dataset the data ranges from
26,5 (Turkmenistan) to 73,1 (Zimbabwe). The databtined from different years, namely
1995 till 2006, according to availability in the Wi Income Inequality Database.

Access to improved water souraesers to ‘the percentage of the population wihsonable
access to an adequate amount of water from an wagrgource, such as a household
connection, public standpipe, borehole, protectedl wr spring, and rainwater collection.
Unimproved sources include vendors, tanker trueksj unprotected wells and springs.
Reasonable access is defined as the availabiligt ¢éast 20 liters a person a day from a
source within one kilometer of the dwelling’ (WD2008). The data of this indicator is
obtained for the World Development Indicators Oalicomposed by the World Bank. The
database is access through the library of the Hrasdniversity Rotterdam. The data is
obtained for the year 2006. The data ranges frome22ent of the population (Afghanistan)
to 100 percent (several countries, for exampleslsra

Access to improved sanitatidacilities refers to ‘the percentage of the population with at
least adequate access to excreta disposal fexilitea can effectively prevent human, animal,
and insect contact with excreta. Improved facHitiange from simple but protected pit
latrines to flush toilets with a sewerage connectido be effective, facilities must be
correctly constructed and properly maintained’ (WR008). The data of this indicator is
obtained from the World Development Indicators @&Jicomposed by the World Bank and
access through the library of the Erasmus UnivweRdtterdam. The data is obtained for the
year 2006. The data ranges from 5 percent of tipelpbon (Eritrea) to 100 percent (several
countries, for example Singapore).

There are numerous ways to measfemale educationOne is the literacy rate, which
measures ‘the percentages of female aged 15 oeabloy can, with understanding, read and
write a short, simple statement on their everydi@y (WDI, 2008). It can also be measured
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by total enroliment rate, which is ‘the number oipps of the school-age group for primary
education, enrolled either in primary or secondaiycation, expressed as a percentage of the
total population in that age group’ (WDI, 2008).rRhis study a very practical approach is
used in order to determine which indicator showddubed, namely the indicator for which for
most countries data is available. The datasettaf female primary enrolment obtained the
most data on female education and is thereforeteeleThe data is obtained from the World
Development Indicators Online, composed by the WBdnk and access through the library
of the Erasmus University Rotterdam. The data taiobd for the year 2006. The data ranges
for 34 percent (Djibouti) to 100 percent (severamtries like Croatia and Belize).
Ethnolinguistic fractionalizatiorns the probability that two randomly selected geare from
a different ethnic group. The data on this indicambtained from the research of LaPorta et
al. (1999). This study uses 4 different sourcesoider to compute the ethnolinguistic
fractionalization, namely Atlas Narodov Mira, Mulle Roberts and Gunnmark (La
Porta,1999, p.238). Access to this article is olgdithrough the library of the Erasmus
University Rotterdam, which obtains a subscriptan the Journal of Law, Economic and
Organization Online. Because the data on ethnierdity does not change much over time,
this dataset can be used in this research (BurmsideDollar, 2000, p.850). The data ranges
from as high as 1 (Comoros) to as low as 0 (seveuattries).
The percentage of the population that is Musisnobtained from the CIA World Factbook.
They ordered the listing of religions by adherestarting with the largest groups. This
database is publically accessible. The data isirddlafor the year 2006 and ranges from O

(several countries) to 100 (several countries).

The precision of measurements is that the measutesheuld contain as much information
as possible about the attribute or behavior beiegsured. An adequate description of the
content of every variable is listed in appendixfd alarifies what is precisely measured. All
variables have a ratio measurement. All the das Was missing is treated as ‘missing

values’ in the computer program SPSS.
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4. Empirical results

4.1 Introduction

This chapter provides the empirical results ofdlferent statistical analysis that are executed
in order to examine if the main hypothesis can &@&ioned or not and to answer the fourth
sub-question of this thesis. The main hypothdsig ©f this thesis is: the better governance a
country has, the more effect public spending onlthelhas on decreasing the under-5
mortality rate. The fourth sub-question of thigdis is: does better governance lead to a
significant influence of public health spendingaimld mortality?

This chapter starts with a description of all vhlés used for the empirical analyses in this
thesis. Subsequently, the process of gaining a alodistribution for every variable is
described. This is followed by the section abow thultiple regressions. This includes a
correlation matrix, which is created in order t@exne how the variables relate to each other.
After that, the results of the multiple regressians provided. The results of the first multiple
regression are used in order to create a base mellieh is used for the remaining multiple
regressions. The results of the remaining multiplgressions are listed in order to examine
the influence of the different moderator variabdesl good governance indicators. Then the
fourth sub-question of this thesis is answeredtifesmore, based on the theory from chapter
2, two alternative models are included in this itheAt the end, a short summary of this
chapter is provided. The following chapter addresg® policy implementation of these

results, in this chapter only a description of iagults is given.
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4.1.1 Descriptive statistics
The following table provides the statistical degtian of all the variables used for the

creation of the base model and for the creatiadh®four moderator variables.

Table 2

Descriptive Statistics

Variable N Minimum Maximum Mean Median
Under-5 mortality rate 158 2,70 263,60 60,1291 81,9
Public health spending 158 0,29 15,22 3,3680 2,74
Voice and accountability 158 -2,30 1,35 -0,2984 2004
Political stability 157 -2,89 1,39 -0,2460 -0,0257
Government effectiveness 158 -1,85 2,22 -0,3366 41728
Control of corruption 155 -1,71 2,20 -0,3423 -0,485
Income per capita 142 272,27 51586,22 7235,022 ,3400
Access to sanitation 131 5 100 62,2748 510
Access to safe water 135 22 100 81,1407 81,5
Percentage Muslim 135 0 100 28,7844 15,5
Female Education 82 34 100 84,7683 90
GIN-Index 107 26,50 73,90 43,4116 40,79
Ethnolinguistic 120 0 1 0,388487 0,622

fractionalization

The final dataset contains 158 countries. On théers® mortality rate and public health
spending data is available for every country. Gaftiur good governance indicators data is
available for almost every country. On female etioca measured by total enrolment
primary female, data is available for the least ami@f countries. Although this number is
low, this variable contains most data in compariadth other variables that measure female
education, as explained in chapter 3. The table sit®ws that there are on average more
people in the selected countries that have acoesafé water, than that there are people that
have access to sanitation.

Furthermore, this table provides an first insighttee normal distribution of the variables.
This is only the first indication of normality ant will be tested in more detail in the
following section. This table shows that threehs four good governance indicators seem to
have a normal distribution, namely: voice and aotalbility, political stability and absence of
violence and government effectiveness. There ighstantial difference between the mean
and the median of control of corruption and thisdgeto be further examined. The variables

under-5 mortality rate and public health spenditep dnave some differences between the
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mean and median, which must be examined in thewiollg section. Also, for the variable
income per capita (GDP per capita) a large diffeeebetween the mean and the median
exists. Access to sanitation and the GINI-indexrsé® have a normal distribution contrary to
the distribution of access to safe water and ethgoistic fractionalization. Female
education and percentage of the population thguislim have the worst normal distribution.
The following section examines the normal distribotof these variables in more detail,

using the skweness test and histograms.

4.1.2 Tests for normality
Multiple regression is the main statistical anayssed in this thesis. As it uses the average

value of every variable to determine the correfatbetween variables, it is important that all
the variables have a normal distribution. A norrdeitribution means that the values of a
variable are symmetrically distributed around aerage value. The descriptive statistics of
all variables shows that a couple of variables atohave a normal distribution.

In this thesis, the skewness test (Mukherjee etl8B8) and histograms are used in order to
determine if the variables have a normal distrinutiThe skewness of a variable measures the
asymmetry of the probability distribution of a re@lued variable. The standard rule of
skewness is that when the skewnessl| the variable has no normal distribution (Vocht,
2008). Histograms are used in order to make amnpregtation of the values. If the skewness is
large and positive, a normal distribution can btawted by calculating the logarithmic of the
variable or by calculating the root of a variad\dukherjee et al., 1998). The logarithm of a
value is the power or exponent to which the basgeviamust be raised in order to produce the
number. If the skewness is large and negative, veepdransformation is used in order to

obtain a normal distribution (Mukherjee et al., 829

Table 3 provides an overview of the skewness amthalodistribution of every variable and
which actions are undertaken in order to make anabdistribution. Some variables that had
a normal distribution are still transformed in artieimprove the distribution. The histograms
are submitted in appendix C and graphically shoevdistribution of every variable before

and after transformation.
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Variable Skewness Normal Action New
distribution skewness
(Yes/No)
Under-5 mortality 1,288 No Logarithmic -0,174
Public health spending 1,244 No Logarithmic -0,370
Voice and accountability -0,111 Yes None
Political stability -0,366 Yes None
Government effectiveness 0,535 Yes Add constant + -0,002
root (*0. 5)
Control of corruption 0,790 Yes Add constant + 0,291
root (*0. 3)
GDP per capita 2,821 No Logarithmic -0,050
Access to sanitation 0,260 Yes None
Access to water -0,904 Yes N5 -0,016
Percentage Muslim 0,968 Yes Root (*0.5) 0,073
Female education -1,577 No &) -0,497
GINI-index 0,943 Yes Logarithmic 0,263
Ethnolinguistic 0,159 Yes None

fractionalization

9 of the 13 variables are transformed in order teate a normal or to improve the
distribution. As the variables government effeatiees and control of corruption contain true
values below 1, a constant needs to be added bifkirey the root of these variables. The
constant is the minimum value of the indicator pliis Therefore, for government
effectiveness the constant is 2,85 and for comfaorruption it is 2,71. The distribution of
access to safe water and female education hadyahigin skewness and therefore a high
power transformation was necessary. The best ligioh is obtained with a power

transformation of 4.5 for access to safe water,5fat female education.

4.2 The multiple regressions

4.2.1 Introduction
The literature study shows that the effectivenesgpublic health spending on under-5

mortality could, in theory, be increased if the oy performs well on the good governance
indicators. This section empirically tests thistestaent. Therefore, four different moderator
variables are created, namely one for each impobgaod governance indicator. Second, a

base model is created including the predictingaldes of child mortality. The summary of
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the base model is provided in table 4. Third, the different good governance indicators and
the moderator variables are added in the base médsk, only one good governance
indicator and the corresponding moderator variake included each time. After this, all
good governance indicators and moderator variadnesimultaneously included in the base

model. The summary of all good governance modgisagided in table 5.

4.2.2 The correlation between the different variables
In order to examine the correlation between théeiht variables, a correlation matrix is

created (appendix D). All predicting variables areluded, as well as the good governance
indicators. This correlation matrix shows, first @f, that all the variables included in the
model have a significant correlation with under-értality rate. Public health spending has a
significant negative correlation with the under-briality rate, indicating that an increase in
public health spending will lead to a decreasehm tinder-5 mortality rate. However, the
correlation is rather low (-0,314).

All four good governance indicators are also negai related with the under-5 mortality
rate. Furthermore, this correlation matrix showet tthe good governance indicators have a
strong bilateral correlation. Especially control adrruption and government effectiveness
have a high correlation (0,897). Furthermore, tlarix shows that control of corruption has,
on average, the highest correlation with the oguexd governance indicators. This indicates
that when all four good governance indicators ackuded in the model, the outcomes can be
distorted. Political stability and absence of vimle on the other hand has, on average, the
lowest correlation with the other good governameidators.

The literature described in chapter 2 explains thdtigh correlation is expected between
income and access to sanitation and safe water.coheelation matrix shows that this
correlation is indeed rather high between incontautess to sanitation (0,751) and between
income and access to safe water (0,761). Furthermerhigh correlation was expected
between income and female education, but the e@diwal matrix shows that this is lower
(0,618).

The correlation matrix also shows that income, s€de sanitation and access to safe water
have a high correlation with the under-5 mortatiye, meaning ¥ 10,4 . Income explains
67,7% of the variance in the under-5 mortality ratkich is the same for access to sanitation.
The determinant coefficient of water is lower (@ E6~hich means that access to safe water
explains 66,1% of the variance in the under-5 nfigytarate. The variables GINI,
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ethnolinguistic fractionalization and percentagetlad population that is Muslim only have

small correlations with the other variables.

4.2.3 The base model
The first multiple regression is performed in ortledetermine which of the other predicting

factors have a significant influence on the undeanbértality rate. The outcome of this
regression analysis is used in order to createsa bwdel, which only includes the variables
that have a significant influence on the under-5tality rate. The enter method for multiple
regression is used. The variables in the base ntmlebt change when the good governance
variables are entered in order to be able to exariir effect of the good governance and

moderator variables.

The results of the first multiple regression asgeld in the first column of table 4 as Base
model 1. The statistical output of the multipleresgsion is submitted in appendix D.

The outcome of this multiple regression shows thay three variables have a statistical
significant influence on the under-5 mortality rabamely income, access to sanitation and
percentage of the population that is Muslim. Tleisult is very conflicting with the existing
literature that identified all the variables usedthe regression as very relevant. A stepwise
multiple regression is performed in order to gaioreninsight in the results of the analysis. A
forward stepwise multiple regression means thatctimputer program SPSS first picks out
the predictor variable that accounts for the masiance in the depend variable. Then, it
picks out the variable that, in combination witle thrst variable, explains the most of the
variance (R?). If this combination is a significantprovement, the computer goes on to
including the next variable and so on. This procasstinues until either all the predicting
variables are included or if adding an additioraliables makes no significant improvement.
The outcome of the stepwise multiple regressioassammarized in table 4 as Base model 2
(appendix D).
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Table 4

Base Models

Base model 1

Base model 2

Constant 7,607 9,193***
PHS -0.035

Income -0,609*** -0,568***
Sanitation  -0,257** -0,007**
Female -0,114 -4,577E-11**
Education

Water 0,022

GINI 0,081

Ethno 0,092

Muslim 0,029*

R? 0,899 0,874
F-value 34,458*** 82,867+

Sonja Spierings
Master thesis

Note: * Sig.< 0,10; ** Sig.< 0,05; *** Sig.< 0,01

Table 4 shows that, first of all, percentage of plopulation that is Muslim no longer has a
significant influence on the under-5 mortality rabeit female education does. Furthermore,
the outcome shows that ethnolinguistic fractiaralon has a significant influence on the
child mortality rate when it is combined with incerper capita and in a model with income
per capita and access to sanitation. However, whisrplaced in a model including income

per capita, access to sanitation and female educatiis no longer a significant explanation

for the cross-country variance in the child motyalates.

If the outcome from the second model is used topdeta the function of the under-5

mortality rate, the following function originates:

Ln(UMR) = 9,193 -0,568 Ln(IPC) - 0,007 (SANITATIQN 4.577E-11 (FE5)
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This function explains 87,4% of the cross-countayiation in child mortality rates. This
means that this model already explains a largegotiom of the cross-country variance in the

under-5 mortality rate.

The outcomes of these two multiple regressions stteov that public health spending has no
significant influence on the variation in child naity rates when it is combined with the
other predictor variables for child mortality. # therefore interesting to analyze the effect of
combining public health spending with an indicatbgood governance.

4.2.4 The good governance models
First, the moderator variables are included onety to examine their individual effect on

the relationship between public health spending twedunder-5 mortality rate, in order to
examine hypotheses 2, 3, 4 and 5 of this thesiesdhypotheses reflect the expected
relationship between public health spending andgthed governance indicators. For every
good governance indicator, the hypothesis and ekalts of the tests are described below.
Second, three of the four moderator variables dmail taccompanying good governance
indicator are included in the base model to exartheeeffect of this on child mortality. The
moderator variable of control of corruption is metluded in this model, because it has too
much correlation with the other moderator variablesspecially with government
effectiveness.

As explained in chapter 3, in this model Bwalues of the variables are compared instead of
theBeta values, because standardized variables are iedtludthe mode.
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Table 5

The Good Governance Models

Model CC Model GE Model VA Model PS Model GG

Constant 8,331** 8,615*** 8,754*** 9,182*** 8,735**
ZPHS -0,058 -0,073 0,061 -0,052 -0,77
ZCC -0,157

ZGE -0,083 -0,143
ZVA -0,057 -0,020
ZPS 0,070 0,098

Moderator CC -0,110

Moderator GE -0,137* -0,144
Moderator VA -0,096 -0,015
Moderator PS -0,014 0,25
Income -0,456*** -0,495%** 0,514*** -0,581*** -0,52***
Sanitation -0,010** -0,010** -0,009** -0,007** -O@B**
Female -4, 434E-11* -3,892E-11 -4,043E-11 -4,447E-11 -3F34
Education

R2 0,843 0,846 0,841 0,847 0,862
F-value 50,027*** 51,252***  49,289*** 50,756*** 31815%**

Note: * Sig.< 0,10; ** Sig.< 0,05; *** Sig.< 0,01

The output listed in table 5 reveals some intengstesults. First of all, income and access to
sanitation are very significant in all models exaed. Female education on the other hand, is
only significant in the second base model and & lihse model combined with control of
corruption. In the other models it is no longemsigant. This result is further explored in the
section “alternative models”. Public health spegdimtas no significant correlation with the
udner-5 mortality rate in all five models. Furthems, the R2, which indicates which

percentage of the cross-country variance is exgthby this model, is larger for the two base
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models, than for the four good governance modéispagh the difference is only a few
percent. The explanatory power of the model inecigdhree good governance indicators and
three moderator variables has the largest explanatmwer (86,2%). The model voice and
accountability has the least explanatory powehaoalgh it still explains 84,7% of the cross-
country variance in the under-5 mortality rate.
All four good governance indicators have no siguaifit correlation with the under-5 mortality
rate. The correlation matrix already showed thag¢ torrelation of both voice and
accountability and political stability with the uerd5 mortality rate was low. However, the
correlation matrix showed a rather high correlatioih both control of corruption and
government effectiveness with the under-5 mortalitg, which is not established in the good
governance model.
The most interesting result though, is that the enatbr variable for government
effectiveness is significant at 10% in the governimeffectiveness model. This result is

further examined in the section of hypothesis ®Wwel

The second hypothesis of this thesis K42) The higher a country scores aontrol of
corruption, the more influence public health spending hastl@ cross-country variation in
child mortality rates.

The results of this multiple regression are shawtable 5, as Model CC (appendix D). In this
model income, access to sanitation and female éduacare the only variables that have a
significant effect on the under-5 mortality ratdeTdirect effect of public health spending on
child mortality rate is low (-0,058) and insign#ict. The effect of the moderator variable is
also low and insignificant (-0,110). Thus, hypoieéscannot be confirmedA higher country
score on control of corruption, does not necessanidrease the influence of public health
spending on the cross-country variation in childtady rates.

Hypothesis 3 is:H3) The higher a country scores government effectivengsthe more
influence public health spending has on the crassatry variation in child mortality rates.

The results from the statistical analysis are shawitable 5 as Model GE (appendix D).
These results show that the effect of public heggnding is again very low (-0,073), as well
as the effect of the good governance indicato088), and both are insignificant. However,
the moderator variable including the good govereandicator government effectiveness has
a significant relationship with the under-5 mottahate. This is a very interesting result as it
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indicates that the better government effectiveressountry has, the lower the under-5
mortality rate is. Therefore hypothesisc@n be confirmedThe higher a country scores on
government effectiveness, the more influence puigalth spending has on the cross-country

variation in child mortality rates.

Next, it is interesting to examine in which directithe good governance indicator influences
the relationship between public health spending thedunder-5 mortality rate. This is done
through the method of Siero (see chapter 3 metibggodnd data). This entails that three
different values are entered for the variable goremt effectiveness in the function of this
model, namely -1; 0; and 1. The value of -1 refleatlow score on the good governance
indicator; O reflects an average score; and 1 ¢&fla very good score on the governance
indicator. In this function also the variables pabhealth spending and government
effectiveness are included, because the moderattable is the multiplication of these two
variables. Income and access to sanitation areiradtaded, due to their significant influence
on the under-5 mortality rate. Female educationosincluded in this function as it has no
significant relationship with the under-5 mortaligte in this model.

This function is used centeris paribus, meaning ¢tmdy the values of the variables public
health spending and government effectiveness chalmgerder to keep the variables income
and access to sanitation equal, there mean isinssdtdthree functions. The mean of income

is 8,72; the mean of access to sanitation is 62,27.

Including the correlations from the output, the méar the variables income and access to
sanitation and rewriting the moderator variableatas the following function:

Ln(UMR) = 8,615 - 0,073 Ln(ZPHS) — 0,083 (ZGE) 437 (Ln(ZPHS) * ZGE) — 4,32 —
0,62
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This function is used in order to calculate thediion of the moderator variable:
First, the score on government effectiveness iosebw (-1). This leads to the following
function:
(1) Ln(UMR) = 8,615 - 0,073 Ln(ZPHS) - 0,083 * -1 487 (Ln(ZPHS) * -1) — 4,85
(2) Ln(UMR) = 8,615 - 0,073 Ln(ZPHS) + 0,083 + 0,137(ZPHS) — 4,85
(3) Ln(UMR) = 3,848 + 0,064 Ln(ZPHS)
Second, the score on government effectivenessti®orseaverage (0). This leads to the
following function:
(1) Ln(UMR) = 8,615 - 0,073 Ln(ZPHS) — 0,083 * 0 —871(Ln(ZPHS) * 0) — 4,85
(2) Ln(UMR) = 3,765 - 0,073 Ln(ZPHS)
Third, the score on government effectiveness iretigh (1). This leads to the following
function:
(1) Ln(UMR) = 8,615 - 0,073 Ln(ZPHS) - 0,083 * 1 — B71(Ln(ZPHS) * 1) — 4,85
(2) Ln(UMR) = 8,615 - 0,073 Ln(ZPHS) - 0,083 - 0,13WZPHS) — 4,85
(3) Ln(UMR) = 3,682 — 0,21 Ln(ZPHS)

The graphical transformation of the functions fog high and low score is:

Graph 1
Direction Moderator Government Effectiveness

5

4,5
g 4 - O—1
]
> 3,5 4
T 3 v —4—High score on
g 2,5 government
n 2 effectiveness
2 15 —f—Low score on
5 1 government
0,5 effectiveness
0]

Public Health Spending
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Government effectivenesseasures perceptions of ‘the quality of publiosees, the quality
of the civil service and the degree of its indemsma# from political pressures, the quality of
policy formulation and implementation and the cbddy of the government’s commitment
to such policies’ (Kaufman et al., 2004, p. 255).
This graph clearly shows that the under-5 mortatdye decreases, when public health
spending increases, but only when the country Haglascore on government effectiveness.
On the other hand, if the country has a low scaregovernment effectiveness, the child
mortality rate seems to have an opposite reactmshigcreases when public health spending

increases.

The graph can be explored in further detail. Fitst, distribution of public health spending is
examined. The lowest possible value of the stamzizgldvalue of the public health spending
variable is -3,59. This equals a public health gpemn of 0,28% of GDP and is present in
Myanmar. Only 4 countries have a score on the bkrigublic health spending between -
3,590 and -2. The highest possible value is 2,68¢hvequals 15,22% of GDP and is present
in Timor-Leste. Also, only 4 countries have a sdogéveen 2 and 2,69.

If the country has a high score on government &ffecess, but a low percentage of public
health spending, the child mortality rate is 74/ country with a low score on government
effectiveness and a low percentage of public hesgdémding, could have a child mortality rate
of 38. This is opposite to the expected effect, namiedyy the child mortality rate would be
lower if the country has a higher score on govemtrneffectivenes. The expected relationship
exists for a public health spending of 2% of G higher. With a high amount of public
health spending, a country with a high score oneguwment effectivness can have a child
mortality rate 23,4 per 1000while a country with a low score on governmereetfvness
has a child mortality rate around 55 per 1000

Hypothesis 4 is:H4) The higher a country scores enice and accountabilifythe more
influence public health spending has on the cmmsatry variation in child mortality rates.
The results of the statistical analysis are shawtable 5 as Model VA (appendix D). Again

the correlations of public health spending andgibed governance indicator are very low and

2 Standardized value PHS is -3; value LnUMR is 4,31
3 Standardized value PHS is -3; value LnUMR is 3,65
* Standardized value PHS is -0,51

® Standardized value PHS is 2,5; value LnUMR is 3,15
® Standardized value PHS is 2,5; value LnUMR is 4,00
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insignificant (0,061 and -0,057 respectively). ™oerelation of the moderator variable is also
low and insignificant (-0,096). This means that dtyy@sis 4cannot be confirmedA higher
country score on voice and accountability, doesnaaessarily increase the influence public
health spending has on the cross-country variatia@hild mortality rates.

Hypothesis 5 is: H5) The higher a country scores @olitical stability and absence of
violence the more influence public health spending has the cross-country variation in
child mortality rates.

The results of the statistical analysis are shawtable 5 as Model PS (appendix D). Again
the correlations of public health spending andgibed governance indicator are very low and
insignificant (-0,052 and 0,070 respectively). Awéw and insignificant correlation is also
found for the moderator variable (-0,014). This nmsedhat hypothesis 5 isannot be
confirmed A higher country score on political stability aathsence of violence, does not
necessarily increase the influence public healdndmg has on the cross-country variation in

child mortality rates.

The good governance model

The good governance model includes three of thedood governance indicators and three
moderator variables. The explanatory power of thieel is larger than it is for the other

models including a good governance indicator, ngragl62. However, in this model none of

the moderator variables is significant. Also, th#iuence of public health spending and the
influence of each good governance indicator iggmgicant. Again, only the variables income

and access to sanitation have a significant infleeon the cross-country variance in child

mortality rates.

4.2.5 The main hypothesis
The four good governance models show conflictirgulits. The good governance indicators

control of corruption; voice and accountabilitydamolitical stability and absence of violence
do not affect the relationship between public Heafiending and the under-5 mortality rate in
these model. The good governance indicator govamhaféectiveness on the other hand does
increase the effect of public health spending an ¢hild mortality rate. However, in the
model including three moderator variables also #fiect of the indicator government
effectiveness is insignificant. The main hypothefifl) of this thesis is:the better

governance a country has, the more effect publalthespending has on decreasing the
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under-5 mortality rateThis hypothesi€annot be confirmeds the effect of three of the four

good governance indicator is not confirmed.

4.2.6 Theinfluence of public health spending
The correlation matrix showed a significant, negatrelationship between public health

spending and the under-5 mortality rate. Howevérs tcorrelation is very low. This
observation is confirmed in the multiple regressioas public health spending has no
significant influence in all the models. This isdgampliance with the existing literature that
already concluded that public health spending lwasignificant relationship with the under-5
mortality rate. The fourth sub-question of thisdiseis: does better governance lead to a
significant influence of public health spending drild mortality? All the models show that
the answer to this question is negative: betteregance does not lead to a significant
influence of public health spending on the childrtality rate. Only two socioeconomic
factors explain a significant part of the cross+doy variance in child mortality, namely
income and access to sanitation. Furthermore, ¢timdy moderator variable government

effectiveness has a significant relationship whig tinder-5 mortality rate.

4.3 Alternative models

The literature described in chapter 2 explaindgribeme can have a substantial influence on
access to sanitation and female education. For mpaople in developing countries, one of
the most important restraining factors for accegroper education is the high costs of
school fees. The correlation matrix shows that lingh correlation between income and
female education (0,618), although it is lower teapected.

Furthermore, the literature described in chapten@vs a strong correlation between income
and access to sanitation, as an increase in ineo@t@es a household to increase the quality
of housing. Access to sanitation is a very impdriaprovement for a household as it
immediately effects the health of every membeiheftiousehold. The correlation matrix
confirms this expected relationship (0,751).

The high correlations between the variables inbee model, could indicate that including
both variables distorts the outcomes of the mdtrplgressions. This correlation is called
multicollinarity. The standard rule is that i1 0,9 one of the variables must be excluded
from the model (Vocht, 2008). Although the correlatbetween these three variables is not

as high as 0,9; the explanatory power of the défiemodels shows the multicollinarity. The
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Rz of the base model including income, accessridaggon and female education is 0,874.
The model only including income and access to atoit has an R? of 0,854, while including
only income and female education leads to an R?&80. A model including only female
education and access to sanitation has a loweraR#ely 0,713. Although the model
including all three variables has the largest exgiary power, there are no remarkable
differences in the explanatory powers of the twaleils including income and excluding one
of the other variables. This shows that therehgh correlation between these variables,
which may distort the outcomes. Therefore, it teliesting to analyze the change in the
correlation of the moderator variables when onthege two variables is eliminated from the
model. Because access to sanitation has the highestation with income, this variable is
the first to be excluded from the model. Followititg change in results when female
education is excluded from the base model is exahin

4.3.1 Excluding access to sanitation
The results of the models excluding access toaamtshow very interesting results. For the

analyses, again first a base model is made usstgpavise multiple regression analysis in
SPSS including all the predictor variables, exdepaccess to sanitation. The output shows
that income and female education are the mostfgignt variables, as expected.
Ethnolinguistic fractionalization also has a sigraht correlation with the under-5 mortality
rate, but due to its insignificant contributiontb® explanatory power of the base model
(measure by R?), it is not included in the base ehothis base model is used for the creation

of four good governance models. The results aredis table 6 (appendix E).
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Table 6
Alternative Models, Excluding Access to Sanitation

Base Model Model CC Model GE  Model VA Model PS d&N&G

Constant 10,275***  9,401*** 9,434*** 9 548*** 90L& 9,382%**
ZPHS -0,107* -0,097* -0,107 -0,111* -0,105
ZCC -0,125

ZGE -0,102 -0,159
ZVA -0,077 -0,014
ZPS 0,091 0,081
Moderator -0,200***

CC

Moderator -0,174* -0,134
GE

Moderator -0,161** -0,036
VA

Moderator -0,046 -0,017
PS

Income -0,757**  -0,653***  -0,659**  -0,672**  -0,27**  -0,652***
Female -5,001E- -5,853E- -5,572E-  -5,640E-  -5,383E-  -5/151E-
Education 11%* 11 1] %xx 1] %xx 11 11%*

R2 0,863 0,853 0,855 0,849 0,851 0,873
F-value 127,418*** 81,436*** 82,301***  78,482**  7&T74***  49,704***

Note: * Sig.< 0,10; ** Sig.< 0,05; ** Sig.< 0,01

This table shows some remarkable results. Firatlppublic health spending has a significant
correlation with the under-5 mortality rate in thref the four models. The relationship is
negative, as expected, and indicates that the oioldality rate decreases when public health
spending increases. However, when three good ganeenindicators and three moderator
variables are included in the model, public hegftending no longer has a significant
influence. Also, are these results opposite tdah@er models in which public health
spending has no significant correlation with thelem5 mortality rate. Also, three of the four

moderator variables do have a significant relatigmsvith the under-5 mortality rate in the
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separate models, namely control of corruption; gowent effectiveness; and voice and
accountability. The results of government effeate®s are less surprising as this relationship
is already revealed in the former section. Esplgctaintrol of corruption seems to have a
very significant relationship with the under-5 nadity rate. However, in the good
governance model are the moderator variables rgetagignificant. All four good
governance indicators have no significant relatigmsvith the under-5 mortality rate in all of
the models presented in table 6, just as in thedomodels. .
The explanatory power of the base model is lowan flor the two base models including all
predicting variables, as R2 is 0,863 instead 0998 0,874 for base model 1 and 2
respectively. The explanatory power is largestlierbase model including three good

governance indicators and three moderator variables

4.3.2 Excluding female education
For the completeness of the analyses, it is cheifledluding female education instead of

access to sanitation would lead to significantfjedent results. The conclusion is negative.
Excluding female education leads to a base moaglathly includes income and access to
sanitation. Including the public health spendingatale, the good governance indicators and
the four moderator variables into this base modadlpces the same results as above. Again,
the variable public health spending is significanthe models control of corruption,
government effectiveness and voice and accourttabylet again, it is not significant in the
model of political stability and absence of violenEurthermore, have the same three
moderator variables a significant relationship witd under-5 mortality rate, namely control
of corruption, government effectiveness and voiog accountability. All four good
governance indicators remain insignificant. Howewaéthough the results of the significance
are approximately the same, the explanatory poWwdrese model is much lower than the
explanatory power of the models excluding accessautatation. The R? of the base model is
0,766. The largest R2 is of the good governanceemadich again includes all the good
governance indicators and moderator variables éxpese of control of corruption. This
model has an explanatory power of 79,5%. Although higher than the other models
excluding female education, it is much lower thag R? of the models including all variables

and the models excluding access to sanitation.

é}ASMUS UNIVERSITEIT ROTTERDAM 7C



Sonja Spierings
Master thesis

4.4 Summary
The correlation matrix shows that all predictingtéas have a significant bilateral correlation

with the under-5 mortality rate. Public health sgieg is negatively correlated with the
under-5 mortality rate, although the correlationrasher low. The correlation matrix also
shows that income, access to sanitation and atcesater have a high bilateral correlation.
Furthermore, all good governance indicators aratngy related with the under-5 mortality
rate. The first statistical analyses show that imepaccess to sanitation and female education
are the most important variables explaining thessfmuntry variations in child mortality
rates and are therefore included in the base mbdéhis model, public health spending has
no significant relationship with the under-5 mattatate. The good governance models show
that the moderator variables of the good governamdieators control of corruption; voice
and accountability; and political stability and abse of violence have no significant
influence on the child mortality rate, when theg aut in the base model. Furthermore, the
variable female education is insignificant in theod governance models. However, the
moderator variable of the good governance indicgoernment effectiveness does have a
significant correlation with the under-5 mortaligte. The direction of the moderator variable
indicates that the under-5 mortality rate lowerewbpublic health spending increases, when a
country has a high score on government effectivendewever, once it is placed in a model

with two other moderator variables, the effect lmees insignificant.

However, because three of the four hypotheseseofitiod governance indicators separately
could not be confirmed, the main hypothesis cateatonfirmed. Furthermore, the answer to
the fourth sub-question is that better governarmes chot lead to a significant influence of

public health spending on the child mortality rate.

The effect of the moderator variables is furthearaied by adjusting the base model. By
excluding access to sanitation from the base mi@hearkable results are obtained. Three of
the four moderator variables have a significaniugrice on the child mortality rate, namely
control of corruption; government effectivenessg amice and accountability. Furthermore,
the variable public health spending has a sigmticafluence in three of the four good
governance models. These outcomes are comparalgle thk variable female education is

excluded and access to sanitation is included.
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5. Conclusion

5.1 Introduction

The former chapters describe the existing liteetand the empirical results of the
relationship between public health spending anttlehbrtality. These results, however, have
little meaning if they are not used in the righbtext. The aim of this chapter is to contribute
to the scientific knowledge on child mortality atedimprove the design and implementation
of policies.

This chapter starts with a summary of the answerthé first three sub-questions: which
factors have an influence on child mortality; wiggtaccording to the literature, the effect of
public health spending on health; and what is, @ing to the literature, the effect of good
governance on public health spending? Then, thereapresults described in chapter 4 are
further explored and the fourth sub-question o thesis is answered. This thesis ends with a

list of the limitations of this study and implicaiis for further research.

5.2 Answers to the first three sub-questions

The inspiration for this research came from thekisigly high amount of children dying
before the age of 5 and the unequal distributioohald deaths, both between countries and
between population groups. The first task was twl fout which factors influence child

mortality.

5.2.1 Factorsthat influence child mortality
For most factors, the literature is very conclusalmut their influence on child mortality.

These factors are divided into proximate, direcgtedninants and underlying or
socioeconomic determinants. The most importantctimauses of child mortality are
pneumonia, diarrhea, neonatal pneumonia or spreserm delivery and asphyxia at birth.
However, the chance a child dies from this diretises substantially increases when the
child has a lower score on the socioeconomic détexms. The most important
socioeconomic determinants defined in the litemt@re income per capita; income
inequality; access to safe water; access to samfatemale education; ethnolinguistic
fractionalization; and percentage of the populatiwat is Muslim. Income per capita is very
important, for example, for obtaining a sufficiearhount of food. Malnutrition has a large

adverse effect on child health as undernourisheldren are less able to fight infectious
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diseases. Income inequality is very important asdicates how the GDP of a country is
distributed between the households. Access toveafier and sanitation has an effect on child
mortality as it is necessary for the implementatdmygienic behaviors, like washing hands
before diner. Not conducting hygienic behaviorgéases the chance of getting diarrhea, one
of the most important direct causes for child magtaEducation of the mother also increases
the knowledge on hygienic behavior, but it is alsgortant for the recognition of illness
symptoms and for knowledge on, for example, foocdepgaration. Ethnolinguistic
fractionalization is an important determinant, hessit can lead to the inferior provision of
public goods. The literature concerning the refeglop between percentage of the population
that is Muslim and child mortality is very limitett.could be that a higher percentage of the
population that is Muslim has an adverse effeaj@vernment performance. Furthermore, the
effect of public health spending on child mortalgyoften examined, because public health
spending can be used to finance public health measaimed at decreasing child mortality
rates. These programs should constitute intervesitkmown for their decreasing influence on
child mortality. Furthermore, the programs mustdrgeted at the part of the population that
needs them the most. However, empirical resultsvstiat the influence of public health
spending on child mortality is very low in practiCehis leads to the second sub-question of

this thesis, namely: what is the effect of pubkalh spending on child mortality?

5.2.2 The effect of public health spending on child mortality
The effect of public health spending on child miittas determined by its ability to decrease

the under-5 mortality rate. Public health spendihguld be used by governments in order to
provide an adequate health system, but is subjetbeccomplicating factors. These
complicating factors could lower the effect of pakiealth spending on the child mortality
rate. For example, the health sector is one ofntimst complex public sectors there is.
Furthermore, the amount of private health spendiag reduce equity in health care.
Decisions on policies funded through public heajtending are influenced by the reliance of
public health spending on development assistanagh€érmore, in most developing countries
are the resources for public health spending, wincneases the necessity of using the
resources more effective.

The literature provides two more explanations foe tow effectiveness of public health
spending. The first is that an increase in pubdialtin spending could crowd out private health
spending. The second reason is that public hepiinding is made in an ineffective way,

meaning that it is for example poorly targetedhat the government is not capable of making
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sound policies. However, research also shows thlaliqphealth spending could be effective
in reducing child mortality rates, but only if tikeuntry is well-governed. This has led to the
third sub-question of this thesis, namely: whathis effect of governance on public health
spending?

5.2.3 Effect of governance on public health spending
There is an extensive debate of what actually lsng@ivernance, and, more important, how it

can be determined if a country has ‘good’ govereana this thesis, the division of
governance in six measurable indicators from Kanimet al. is used in order to determine
the quality of a country’s governance.

The literature shows that four indicators of goam/eynance could potentially affect the
effectiveness of public health spending. First,ightdegree of control of corruption could
increase the effectiveness of public health spendinhigh degree of control of corruption
means that power is not used for private gainsfdauhe provision of public goods. Second,
a high degree of government effectiveness coultease the effectiveness of public health
spending. A high score on government effectivenediates that the country has a high
quality of, among others, policy formation and iewplkentation. This indicates that the country
is able to produce and implement good policiestlier health sector. Third, a high score on
voice and accountability can increase the effengs of public health spending as a high
score on voice and accountability indicates thisems are to a large extent able to participate
in selecting their government as well as exeraidliefleedom of expression and participation.
Fourth, more political stability and absence oflemze can increase the effectiveness of
public health spending, because a government gsgahower likelihood of being overthrown
by unconstitutional means has a greater incentiverfaking long-term investments. These

long-term investments are vital for ensuring a gaodking health system.

5.3 Answer to the main-question

The main question of this thesis is: does betteegwance increase the effect of public health
spending on decreasing child mortality? Four inicawere identified in the literature for
potentially having a positive influence on the effeeness of public health spending, namely:
control of corruption; government effectiveness;iceoand accountability; and political

stability and absence of violence. With severatigteal analyses the effect of the good
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governance indicators on the relationship betwadii@health spending and child mortality

is examined.

I nfluence of socioeconomic factors

The correlation matrix shows that all factors ideed in the literature have a significant
influence on child mortality. The effect of somectfars, including public health spending,
however is rather low. Furthermore, a base modeltHe child mortality rate is created
including all the underlying socioeconomic deteramts identified in chapter 2. Through a
multiple regression analysis it is determined thal income, access to sanitation and female
education have a significant influence on the chlartality rate. Public health spending has
no significant influence on the child mortality @anh this model. Both results are consistent
with the existing literature described in chaptewBich shows that the significance of public
health spending is very low. This means that sinnptyeasing public health spending will not
lead to a significant reduction of the under-5 ralityt rate.

Knowledge about which factors have a strong infb@eon the under-5 mortality rate is a vital
condition for designing and implementing adequaticies. The results of this thesis support
the existing knowledge that income, access to atonit and female education are important
factors influencing child mortality rates. The atlpeedictor variables, as defined in chapter 2,
have a significant relationship with the under-5rtality rate in the correlation matrix.
However, once combined with these three factoesyekationships become insignificant. It is
very important to note that since income is strgragirrelated with both access to sanitation
and female education, the creation of the base hmodst importantly shows the strong effect
of income on child mortality. It is interesting $ee that access to safe water is not submitted
into the base model, although it also has a stommgelation with the under-5 mortality rate.
One explanation for this observation is that therage score on water was higher than the

average score on access to sanitation.

The base model furthermore shows that increasiognie, access to sanitation and female
education can have a substantial effect on decrgasild mortalities. As income seems to be
the most important variable, efforts must be taddabwards the economic development of
population groups and of the entire country. Howeeeonomic development is not easily
achieved and will require the cooperation of theomal governments and the international

community. The international community could, forample, stimulate trade with these
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countries by lowering trade barriers. The econatieielopment of a country will furthermore
lead to more resources that can, among otherssdzefar public health spending.
Increased income will already improve the accessatotation and the percentage of female
education in a country. The alternative model ediclg female education has a much lower
explanatory power than the models excluding actesanitation. This is not so surprising,
because the correlation matrix already showeddbedss to sanitation is stronger related to
income than female education is. However, thesdteesiust be taken into account for policy
formations as it means that the level of femalecatian can change independently from an
increase in income. This leave more room for déiferkind of policies, instead of only
economic policies. The international communityalseady focused on improving female
education, for example, through the Millennium Depenent Goal of ensuring universal
education by the year 2015. The knowledge on theortance of these variables makes it
possible for countries and international organarei to combine their efforts for

improvement.

I nfluence of moderator variables

Four moderator variables were created, which weeglun order to determine the effect of
the good governance indicators on the relationbleigveen public health spending and the
child mortality rate. These moderator variables evérst separately included in the base
model. The results show that, first of all, theeeff of public health spending on child
mortality is low and insignificant. Second, theeeff of three of the four moderator variables
is insignificant. Third, when three of the moderatariables are at the same time included in
the base model, none of the moderator variablegsficant. This means that the answer to
the main question of this thesis is negatBetter governance does not necessarily increases
the effect of public health spending on child midstaates

Three of the four moderator variables have no 8wt correlation with the under-5
mortality rate. This means that the proposed m@iatip cannot be confirmed. These results
could be due to the high influence of some socinenuc variables on child mortality. It
therefore again shows the importance of policiesedi at the overall development of the
country.

The effect of income on the other two predictingiaales is reduced in the creation of the
alternative models. The results from the altermatiwodels show that also the moderator
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variables with control of corruption and voice awatountability could also have a significant
relationship with the under-5 mortality rate. Algbe results from these models show that
public health spending could indeed have a sigmitianfluence on the child mortality rate.
These results are not as contradicting to the fomesults as they might appear at first sight.
These results show that good governance is onlyitapt when the model controls for the
very strong effect of income. This could indicadtattonly when income is less significant, the
guality of good governance is important. This metnad both the amount of public health
spending as the quality of governance is importéhe policy implications of these results
are explained below.
It is furthermore interesting to notice that allogogovernance indicators do not have a
significant influence on the child mortality rate all models examined. These results are
somewhat unexpected as the study by Lewis (2008)shhat good governance would lead
to a more effective health system and thereforeedse the child mortality rate. However,
this thesis shows that once this relationship jasaeld for the influence of the socioeconomic

determinants, the relationship becomes insignifican

The moderator variable of government effectivenbesvever, does have a significant
influence on the under-5 mortality rate, meanireg the effect of public health spending does
increase as the country has a better score on moeet effectiveness. A high score on
government effectiveness increases the effectigeakepublic health spending as it indicates
a higher quality of public services and a higheralgy of policy formation and
implementation. The graphical transformation of th@derator variable shows that the under-
5 mortality rate decreases when public health sSpgnidcreases and the country has a high
score on government effectiveness. However, ifdhentry has a low score on government
effectiveness, the child mortality rate increasd®nvpublic health spending increases. This
reverse relationship could indicate that, the imfice of the good governance indicator is
smaller at a lower amount of public health spendind higher at a high amount of public
health spending. Furthermore, it shows that theenice of the socioeconomic factors is high,
especially at a lower amount of public health sjpegdlhe graph also shows that an increase
in public health spending does not lead to a reduatf child mortality, if the country does
not have a good score on government effectivenBiss. lowest possible value of child
mortality is obtained when a country has a highesam government effectiveness and a high
amount of public health spending. Policies fromnh&onal government and the international
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community should therefore be focused on both factmcreasing the amount of public

health spending and improving the government affextss of a country.

I nfluence of public health spending

The literature from chapter 2 shows that there adse other factors that could lower the
effectiveness of public health spending apart friin@ quality of governance. One reason
mentioned more often is that the amount of pubdialth spending might be too low in order
to make the necessary improvements in child moytadites. Although this thesis does not
study this statement, it can most certainly be.ttués without difficulty argued that there
should be at least a minimum amount of money availéor making improvements in the
health sector. If a country has low resources,nio@ey tends to be spent mostly on direct
care, instead of long term investments in the hea#ictor. A higher amount of money
available could, for example, be achieved by irgirepthe development assistance by the
international community or by increasing debt nadi® for highly-in debt countries.

However, as already mentioned in the literaturehapter 2, development assistance also
complicates effective public health spending, agegoments are restricted in the way they
can use the money. One of the restrictions forivete development assistance is that it is
mostly targeted at countries that have a high tyuafi good governance. This thesis shows
that, in practice, the effect of the good govermamdicators might be lower than expected.
Furthermore, the conditionality of aid could haveraverse effect by targeting less aid to
countries with a low quality of governance, althbugoney is one of the necessary conditions
for improvement. Moreover, it is very importantapply the good governance indicators as a
mean for human development, instead of an endselvies. As this thesis only focuses on the
effect of the good governance indicators on thatieship between public health spending
and child mortality, no conclusions can be made tfair effects in different sectors or

circumstances.

Although the literature and the empirical resulisady show that, in practice, public health
spending only has a very low and mostly insignificafluence on child mortality rates; this
thesis does not stimulate that other funding methgitbuld be increasingly used in order to
decrease the child mortality rate instead of pubgalth spending-or example the vertical
private funds, only target their efforts and resegrto the main goal of the organization. For
example, the fund to fight AIDS, tuberculosis andlana, only targets its efforts and
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resources towards decreasing and eliminating thetezce of these three diseases. This
means that other parts of the health sector (alismases, but also other features, like the
amount of trained nurses) are neglected by theasgsfu-urthermore, there is less incentive
for private health spending to provide equity imlie care as this would increase the costs of
health care. Additionally, private health resouraes based on private revenues which make
them unstable and subjected to economical fluanati Public health spending is financed
with government revenues and therefore it is meéable and it provides more security for
long-term investments. Hence, public health spendemains a vital condition for a good
health system and it must be further examined l@neffectiveness of public health spending

could be increased.

5.3.1 Answer to the fourth sub-question
The fourth sub-question of this thesis was askedrder to determine if it was possible for

public health spending to have a significant effacthe child mortality rate. The fourth sub-
guestion of this thesis is: does better governex to a more significant influence of public
health spending on child mortality? The resultsrfrthe first base model show that public
health spending does not have a significant reatigp with the under-5 mortality rate. The
results from the alternative base models howevaswsthat public health spending only
becomes significant once the strong influence abine is controlled. These results are
consistent with the results from previous studigstandicates that the influence of public
health spending is not insignificant, but it iswéw.

As noted above, this has two implications for ppliermation. First, this does not mean that
other funding methods for the health care shouldnbesased, but rather that it should be
examined further what causes the ineffectivenesgsubfic health spending. This could for
example be the low amount of resources available.

Second, this does mean that both national govertsmemd the international community
should be fully aware of the influence of the secmnomic status of a child on its survival
chances. Therefore, efforts should be combinedderao improve the socioeconomic status

of the children.

The results of this thesis should be used as aapamxplanation for the ineffectiveness of
public health spending. This thesis shows the it@mbinfluence of socioeconomic factors on
the child mortality rates. These results are naoprssing, as child mortality is a complex

phenomenon that is influenced by many factors. iesis clarifies, to a certain extent, the
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influence of public health spending, the good gosace indicators and the socioeconomic
indicators. It therefore makes it possible to degglicies that are targeted at specific factors

influencing child mortality.

5.4 Limitations of the study

Several limitations should be taken into accounenvineading this thesis. First, it is very
important to keep in mind that certain data limitas are present, especially for child
mortality rate and for the good governance indiatdhis topic has been explored in chapter
3.

Second, the literature in chapter 2 describes dngpéex situation of factors influencing child
mortality. As this thesis is mainly focused on th#uence of public health spending, other
important factors are somewhat overstepped.

Third, the use of the results from this thesisrfational governments are low. Regional and
country specific problems have not been takenactmount and therefore this thesis is mostly

useful for making general international policiescerning child mortality.

5.5 Implications for further research
This thesis was aimed at explaining, to some exteatgap between the potential of public

health spending on decreasing child mortality ratesthe disappointing influence in
practice. This thesis investigated if good goveogacould be the explanation for the gap. By
researching four different dimensions of good gogace, this thesis does contribute to the
understanding of the influence of good governahioavever, as it was not feasible in this
thesis to create one good governance indicatate@dsof four different) it could be that the
combined effect of different good governance intticais stronger than the effect of the four
separate dimensions. Therefore, further reseanald contribute to the knowledge on the

influence of good governance, by creating one ggmarnance indicator.

However, the results of this thesis also showithatwell possible that differences in the
guality of governance is not the explanation far libw influence of public health spending on
the under-5 mortality rate. Another factor oftennmtn@ned, but not researched in this thesis, is
the effect of increasing public health spendingardless the quality of governance.
Researching this relationship is very importantdolicy implications as a positive answer

é}ASMUS UNIVERSITEIT ROTTERDAM 8C



Sonja Spierings
Master thesis
could stimulate the international community to ged in relieving debts and increasing

development assistance.

This thesis has a strong preference for using piigalth spending as a tool for decreasing
child mortality rates. However, it should not begotten that the most important goal is
decreasing child mortality rates and the existimggjualities in surviving chances. Therefore,
it must be encouraged that all possible solutionslécreasing child mortality are researched,
even if this does not include public health spegdin
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Variable Description Database Website Lowest | Highest
value Value
Under-5 mortality ratio The probability that a newborn baby | World Development | http://ddp- 2,6 263,30
will die before reaching age five, if Indicators Online ext.worldbank.org/ext/D
subject to current age-specific mortality DPQQ/member.do?meth
rates. The probability is expressed as|a od=getMembers&userid
rate per 1,000. =1&queryld=6
Public health spending Measured by recurrent and capital World Development | http://ddp- 0,29 15,22
spending from government (central, | Indicators Online ext.worldbank.org/ext/D
state and local) budgets, external DPQQ/member.do?meth
borrowings and grants (including od=getMembers&userid
donations from international agencies =1&queryld=6
and nongovernmental organizations),
and social (or compulsory) health funds.
Good Governance- Control | Measuring perceptions of the extent to World Governance | www.govindicators.org -1,71 2,58
of Corruption which public power is exercised for | Indicators
private gain, including both petty and
grand forms of corruption, as well as
“capture” of the state by elites and
private interests.
Good Governance- Measuring perceptions of the quality ofWorld Governance | www.govindicators.org -1,85 2,32

Government Effectiveness

public services, the quality of the civil
service and the degree of its
independence from

political pressures, the quality of polic

Indicators

<

formulation and implementation, and
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the credibility of the government’s
commitment to such policies.

Good Governance- Voice | Measuring perceptions of the extent tp World Governance | www.govindicators.org -2,30 1,62
and Accountability which a country’s citizens are able to | Indicators
participate in selecting their
government, as well as freedom of
expression, freedom of association, apd
a free media.
Good Governance- Political| Measuring perceptions of the World Governance | www.govindicators.org -2,89 1,60
Stability and the absence of| likelihood that the government will be | Indicators
violence destabilized or overthrown by
unconstitutional or violent means,
including politically-motivated violence
and terrorism.
Per capita GDP Gross Domestic Product per capita | World Development | http://ddp- 272,27 70762,46
based on purchasing power parity. Indicators ext.worldbank.org/ext/D
DPQQ/member.do?meth
od=getMembers&userid
=1&queryld=6
Income inequality/ GINI The degree of inequalityhiouseholds | UNU- income http://www.wider.unu.ed| 23 73,9
income inequality database | u/research/Database/en|
GB/database/
Access to safe water The percentage of the popalatith | World Development | http://ddp- 22 100

reasonable access to an adequate
amount of water from an improved

Indicators Online

source, such as a household connection,

public standpipe, borehole, protected

well or spring, and rainwater collection.

Unimproved sources include vendors,

tanker trucks, and unprotected wells and
springs. Reasonable access is defined as

ext.worldbank.org/ext/D
DPQQ/member.do?mett
od=getMembers&userid
=1&queryld=6

—J
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the availability of at least 20 liters a

person a day from a source within ong

kilometer of the dwelling

Access to sanitation The percentage of the populatith at| World Development | http://ddp- 5 100
least adequate access to excreta disposalicators Online ext.worldbank.org/ext/D
facilities that can effectively prevent DPQQ/member.do?meth
human, animal, and insect contact with od=getMembers&userid
excreta. Improved facilities range fro =1&queryld=6
simple but protected pit latrines to flugh
toilets with a sewerage connection. T¢
be effective, facilities must be correctly
constructed and properly maintained
Total female primary The number of pupils of the school-ageWNorld Development | http://ddp- 34 100
enrolment (% net) group for primary education, enrolled | Indicators Online ext.worldbank.org/ext/D
either in primary or secondary DPQQ/member.do?meth
education, expressed as a percentage of od=getMembers&userid
the total population in that age group. =1&queryld=6
Ethnolinguistic The probability that any two individualsLa Porta et al. (1999)| http://jleo.oxfordjournal€ 1
fractionalization are not for the same ethnolinguistic org/cgi/content/abstract/[L
group 5/1/222
Percentage of the populationPercentage of population that is Muslim CIA WorlacEbook | https://www.cia.gov/libra0 100

that is Muslim

ry/publications/the-

world-factbook/
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Political
stability
Health and
Under-5 | expenditure absence GDP per Access
mortality | public (% Voice and of Government | Control of | capita, Access to | to safe
Country rate GDP) accountability | violence | effectiveness | corruption | PPP sanitation | water

AFGHANISTAN 257.000 2.981 -1.239 -2.279 -1.374 -1.455 -99.000’ -99.000 | 22.000
ALBANIA 16.150 2.425 0.031 -0.413 -0.425 -0.677 | 6345.417 97.000 | 97.000
ALGERIA 38.000 3.406 -0.934 -1.003 -0.420 -0.478 | 7196.357 94.000 | 85.000
ANDORRA 2.700 5.210 1.352 1.393 1.425 1.273 -99.000 100.000 | 100.000
ANGOLA 158.000 2.257 -1.199 -0.436 -1.247 -1.207 | 4297.563 50.000 | 51.000
ANTIGUA AND BARBUDA 11.400 2.894 0.599 0.831 0.403 1.273 | 18023.319 -99.000 | -99.000
ARGENTINA 16.800 4.596 0.333 0.053 -0.089 -0.397 | 11614.512 91.000 | 96.000
ARMENIA 25.700 1.936 -0.673 -0.263 -0.223 -0.567 | 4724.080 91.000 | 98.000
AZERBAIJAN 42.600 1.070 -1.157 -1.007 -0.690 -0.978 | 5981.348 80.000 | 78.000
BAHAMAS 14.200 3.604 1.054 0.877 1.116 1.369 -99.000 100.000 | -99.000
BAHRAIN 10.400 2.455 -0.803 -0.389 0.297 0.465 -99.000 -99.000 | -99.000
BANGLADESH 64.100 1.018 -0.504 -1.451 -0.785 -1.262 | 1119.183 36.000 | 80.000
BARBADOS 11.800 4.184 1.146 1.050 1.188 1.202 -99.000 99.000 | 100.000
BELARUS 13.900 4.794 -1.822 0.142 -1.215 -0.765 | 9436.322 93.000 | 100.000
BELIZE 25.800 2.571 0.697 0.187 -0.227 -0.307 | 6417.796 -99.000 | -99.000
BENIN 126.200 2.359 0.272 0.395 -0.502 -0.586 | 1220.407 30.000 | 65.000
BHUTAN 86.800 2.524 -0.735 1.305 0.251 0.893 | 3885.871 52.000 | 81.000
BOLIVIA 61.200 4.019 0.079 -0.934 -0.712 -0.514 | 3865.424 43.000 | 86.000
BOSNIA-HERZEGOVINA 14.600 5.244 0.206 -0.528 -0.613 -0.295 | 6627.372 95.000 | 99.000
BOTSWANA 40.400 5.432 0.504 0.963 0.618 0.860 | 12350.141 47.000 | 96.000

.99 indicates a missing value and is treated als suthe SPSS program for the execution of théyaaa

({zﬂfm—ﬂ
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BRAZIL 22.900 3.593 0.434 -0.137 -0.096 -0.203 | 8673.308 77.000 | 91.000
BRUNEI 8.800 1.533 -1.082 1.218 0.757 0.239 | 48014.903 -99.000 | -99.000
BULGARIA 12.600 4.082 0.592 0.430 0.116 -0.090 | 9863.660 99.000 | 99.000
BURKINA FASO 190.600 3.585 -0.279 -0.084 -0.796 -0.395 | 1050.588 13.000 | 72.000
BURUNDI 180.200 0.748 -1.046 -1.386 -1.262 -1.122 322.834 41.000 | 71.000
CAMBODIA 93.000 1.534 -0.874 -0.403 -0.969 -1.169 | 1571.712 28.000 | 65.000
CAMEROON 148.600 0.975 -0.965 -0.315 -0.836 -1.003 | 1979.674 51.000 | 70.000
CAPE VERDE 33.600 3.837 0.834 0.999 0.181 0.603 | 2745.370 -99.000 | -99.000
CENTRAL AFRICAN

REPUBLIC 173.900 1.532 -1.010 -1.786 -1.425 -0.996 658.420 31.000 | 66.000
CHAD 209.000 2.641 -1.405 -1.867 -1.324 -1.203 | 1424.976 9.000 | 48.000
CHILE 9.300 2.793 0.981 0.694 1.135 1.336 | 12595.531 94.000 | 95.000
CHINA 23.600 1.872 -1.695 -0.332 0.041 -0.581 | 4523.829 65.000 | 88.000
COLOMBIA 21.100 6.234 -0.216 -1.672 0.011 -0.209 | 7635.186 78.000 | 93.000
COMOROS 68.400 1.763 -0.239 -0.196 -1.714 -0.646 | 1116.861 35.000 | 85.000
CONGO 124.000 1.506 -1.056 -0.966 -1.289 -1.079 | 3440.033 20.000 | 71.000
Congo, Dem. Rep. 163.500 1.272 -1.550 -2.389 -1.680 -1.436 272.266 31.000 | 46.000
COSTA RICA 11.800 5.267 0.868 0.928 0.235 0.393 | 9635.555 96.000 | 98.000
COTE D'IVOIRE 127.800 0.897 -1.345 -2.147 -1.371 -1.216 | 1598.163 24.000 | 81.000
CROATIA 6.200 7.060 0.472 0.507 0.541 0.028 | 13941.873 99.000 | 99.000
CUBA 6.700 7.053 -1.961 0.157 -0.642 -0.262 -99.000 98.000 | 91.000
CYPRUS 4.700 2.778 1.115 0.478 1.220 0.819 | 22758.184 100.000 | 100.000
DJIBOUTI 130.200 5.039 -0.960 -0.243 -0.989 -0.618 | 1904.675 67.000 | 92.000
DOMINICA 11.900 3.717 1.030 0.969 0.728 0.646 | 7453.906 -99.000 | -99.000
DOMINICAN REPUBLIC 37.500 2.072 0.168 0.115 -0.391 -0.630 | 5904.490 79.000 | 95.000
ECUADOR 23.600 2311 -0.334 -0.898 -1.073 -0.801 | 6924.547 84.000 | 95.000
EGYPT 38.000 2.608 -1.256 -0.941 -0.509 -0.543 | 4800.537 66.000 | 98.000
EL SALVADOR 25.400 4.079 0.070 -0.145 -0.272 -0.139 | 5308.111 86.000 | 84.000
EQUATORIAL GUINEA 152.400 1.688 -1.842 -0.085 -1.339 -1.524 | 26322.078 51.000 | 43.000
ERITREA 74.200 1.652 -2.009 -0.926 -1.284 -0.316 601.962 5.000 | 60.000
ESTONIA 6.200 3.812 1.025 0.812 1.220 0.902 | 18150.706 95.000 | 100.000
ETHIOPIA 122.800 2.313 -1.173 -1.716 -0.616 -0.653 678.714 11.000 | 42.000
MICRONESIA 41.100 12.768 1.007 1.135 -0.286 -0.281 | 2740.978 25.000 | 94.000
FIJI 17.860 2.583 -0.496 -0.022 -0.108 -0.333 | 4374.590 71.000 | 47.000
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GABON 91.000 3.285 -0.834 0.126 -0.692 -0.897 | 13769.809 36.000 | 87.000
GAMBIA 111.600 2.840 -0.884 -0.025 -0.777 -0.712 | 1117.083 52.000 | 86.000
GEORGIA 30.900 1.806 -0.147 -0.896 -0.225 -0.258 | 3885.494 93.000 | 99.000
GHANA 114.700 1.744 0.459 0.261 -0.021 -0.096 | 1208.871 10.000 | 80.000
GRENADA 20.000 4.382 0.751 0.468 0.116 0.570 | 6741.102 97.000 | -99.000
GUATEMALA 41.000 1.665 -0.279 -0.724 -0.642 -0.763 | 4174.246 84.000 | 96.000
GUINEA 154.800 0.818 -1.153 -1.758 -1.385 -1.000 | 1083.142 19.000 | 70.000
GUINEA-BISSAU 200.700 1.525 -0.402 -0.413 -1.202 -0.985 452.175 33.000 | 57.000
GUYANA 61.600 5.062 0.054 -0.589 -0.139 -0.613 | 2406.097 81.000 | 93.000
HAITI 80.000 5.678 -0.918 -1.401 -1.378 -1.428 | 1075.087 19.000 | 58.000
HONDURAS 25.700 3.059 -0.237 -0.496 -0.578 -0.766 | 3437.834 66.000 | 84.000
INDIA 74.730 0.900 0.405 -0.941 -0.064 -0.248 | 2416.292 28.000 | 89.000
INDONESIA 33.600 1.263 -0.198 -1.248 -0.437 -0.785 | 3335.774 52.000 | 80.000
IRAN 34.400 3.448 -1.517 -1.326 -0.725 -0.535 | 9721.132 -99.000 | -99.000
IRAQ 44.800 2.734 -1.390 -2.894 -1.849 -1.501 -99.000 -99.000 | 77.000
ISRAEL 5.300 4.480 0.777 -1.226 1.265 0.932 | 23981.506 -99.000 | 100.000
JAMAICA 31.200 2.496 0.588 -0.227 0.180 -0.400 | 6220.547 83.000 | 93.000
JORDAN 25.200 4.200 -0.624 -0.641 0.186 0.283 | 4510.730 85.000 | 98.000
KAZAKHSTAN 33.200 2.315 -1.104 0.133 -0.518 -0.884 | 9528.576 97.000 | 96.000
KENYA 120.600 2.199 -0.112 -1.020 -0.681 -0.892 | 1398.072 42.000 | 57.000
KIRIBATI 64.000 11.384 0.722 1.393 -0.497 0.079 | 1222.211 33.000 | 65.000
KOREA, NORTH 55.000 2.996 -2.298 -0.182 -1.683 -1.506 -99.000 -99.000 | 100.000
KUWAIT 11.400 1.720 -0.282 0.241 0.315 0.734 | 45151.769 -99.000 | -99.000
KYRGYZSTAN 40.900 2.752 -0.707 -1.278 -0.773 -1.104 | 1764.669 93.000 | 89.000
LAOS 74.600 0.744 -1.643 0.010 -0.857 -1.072 | 1928.506 48.000 | 60.000
LATVIA 9.300 3.907 0.865 0.849 0.747 0.337 | 14716.313 78.000 | 99.000
LEBANON 29.700 3.898 -0.461 -1.885 -0.464 -0.768 | 9455.507 -99.000 | 100.000
LESOTHO 89.100 4.005 0.232 0.160 -0.346 -0.054 | 1395.243 36.000 | 78.000
LIBERIA 136.300 1.238 -0.555 -1.304 -1.240 -0.659 324.230 32.000 | 64.000
LIBYA 18.400 1.591 -1.956 0.257 -0.841 -0.874 | 12949.139 97.000 | -99.000
LITHUANIA 8.500 4.340 0.910 0.914 0.795 0.166 | 15231.225 -99.000 | -99.000
MACEDONIA 16.600 5.648 0.147 -0.659 -0.147 -0.338 | 7956.609 89.000 | 100.000
MADAGASCAR 115.400 2.010 -0.072 0.071 -0.334 -0.238 851.686 12.000 | 47.000
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MALAWI 118.100 8.901 -0.288 -0.005 -0.846 -0.721 683.080 60.000 | 76.000
MALAYSIA 11.600 1.918 -0.545 0.324 0.992 0.300 | 12204.595 94.000 | 99.000
MALDIVES 32.900 6.456 -1.013 0.731 -0.039 -0.518 | 4679.063 59.000 | 83.000
MALI 198.600 2.877 0.297 -0.026 -0.525 -0.423 | 1025.469 45.000 | 60.000
MALTA 5.600 6.468 1.186 1.217 1.213 1.199 | 21386.666 -99.000 | 100.000
MARSHALL ISLANDS 56.000 14.026 1.173 1.108 -0.952 -0.527 -99.000 -99.000 | -99.000
MAURITANIA 119.000 1.529 -0.749 -0.132 -0.749 -0.600 | 1831.672 24.000 | 60.000
MAURITIUS 15.100 1.993 0.818 0.673 0.566 0.360 | 10254.036 94.000 | 100.000
MOLDOVA 18.900 4.409 -0.434 | -99.000 -0.855 -0.683 | 2321.579 79.000 | 90.000
MONACO 4.300 3.335 0.817 -0.475 0.366 -99.000 -99.000 -99.000 | -99.000
MONGOLIA 45.700 4.201 0.155 1.050 -0.437 -0.493 | 2798.126 50.000 | 72.000
MONTENEGRO 10.700 5.968 0.129 0.742 -0.292 -0.470 | 9329.729 91.000 | 98.000
MOROCCO 37.200 1.389 -0.612 -0.322 -0.047 -0.251 | 3822.240 72.000 | 83.000
MOZAMBIQUE 171.300 3.540 -0.084 0.516 -0.367 -0.654 719.723 31.000 | 42.000
MYANMAR 104.000 0.288 -2.199 -0.815 -1.552 -1.709 -99.000 82.000 | 80.000
NAMIBIA 71.000 3.785 0.490 0.806 0.154 0.136 | 4670.969 35.000 | 93.000
NEPAL 58.300 1.556 -1.119 -2.086 -0.818 -0.673 976.395 27.000 | 89.000
NICARAGUA 35.800 4.627 -0.147 -0.409 -0.967 -0.729 | 2365.994 48.000 | 79.000
NIGER 182.500 3.227 -0.330 -0.332 -0.870 -0.953 593.283 7.000 | 42.000
NIGERIA 191.400 1.129 -0.485 -2.055 -0.885 -1.142 | 1795.260 30.000 | 47.000
OMAN 12.250 1.893 -0.862 0.728 0.450 0.721 | 21546.382 -99.000 | -99.000
PAKISTAN 92.500 0.328 -1.021 -1.979 -0.550 -0.783 | 2272.184 58.000 | 90.000
PALAU 10.880 8.484 1.217 1.108 -0.619 -99.000 -99.000 67.000 | 89.000
PANAMA 23.100 5.022 0.496 0.121 0.098 -0.341 | 9799.333 74.000 | 92.000
PAPUA NEW GUINEA 66.500 2.624 0.058 -0.783 -0.812 -1.042 | 1889.671 45.000 | 40.000
PARAGUAY 29.400 2911 -0.402 -0.602 -0.855 -1.119 | 3989.459 70.000 | 77.000
PERU 21.900 2.565 0.009 -0.930 -0.522 -0.326 | 6873.902 72.000 | 84.000
PHILIPPINES 29.300 1.250 -0.108 -1.328 -0.062 -0.775 | 3057.577 78.000 | 93.000
QATAR 15.400 3.363 -0.634 0.825 0.442 0.822 -99.000 100.000 | 100.000
ROMANIA 16.000 3.461 0.496 0.150 -0.068 -0.153 | 10122.792 72.000 | 88.000
RUSSIA 15.700 3.350 -0.974 -0.797 -0.474 -0.794 | 12797.231 87.000 | 97.000
RWANDA 128.500 4.633 -1.242 -0.528 -0.384 -0.105 794.198 23.000 | 65.000
ST. KITTS AND NEVIS 19.000 3.555 1.101 1.143 0.754 0.934 | 13346.328 96.000 | 99.000
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ST. LUCIA 18.600 3.641 1.221 1.108 0.942 1.113 | 9061.037 -99.000 | 98.000
SAMOA 28.000 4.150 0.652 0.371 0.014 0.232 | 3996.639 100.000 | 88.000
SAN MARINO 3.900 6.149 1.173 -0.654 -0.266 -99.000 -99.000 -99.000 | -99.000
SAO TOME AND PRINCIPE 98.900 5.355 0.386 -0.273 -0.879 -0.535 | 1486.650 24.000 | 86.000
SAUDI ARABIA 25.400 2.541 -1.659 -0.683 -0.221 -0.034 | 21372.226 -99.000 | -99.000
SENEGAL 116.200 3.300 0.083 1.082 -0.209 -0.447 | 1543.173 28.000 | 77.000
SERBIA 8.400 5.715 0.126 -0.459 -0.272 -0.317 | 9381.236 92.000 | 99.000
SEYCHELLES 13.100 4.731 -0.009 1.287 -0.037 0.071 | 14638.629 -99.000 | -99.000
SIERRA LEONE 263.600 1.456 -0.428 0.769 -1.082 -1.101 610.859 11.000 | 53.000
SINGAPORE 2.800 1.092 -0.374 1.064 2.222 2.200 | 45430.092 100.000 | 100.000
SLOVENIA 4.000 6.065 1.085 -2.746 1.093 0.939 | 24766.010 -99.000 | -99.000
SOLOMON ISLANDS 72.850 4.667 0.200 0.053 -0.898 -0.290 | 1512.157 32.000 | 70.000
SOUTH AFRICA 61.700 3.016 0.756 -1.621 0.749 0.436 | 8850.812 59.000 | 93.000
SRI LANKA 20.750 1.995 -0.270 0.921 -0.309 -0.134 | 3775.908 86.000 | 82.000
ST. VINCENT AND THE

GRENADINES 13.500 3.494 1.034 1.081 0.851 0.934 | 6838.650 -99.000 | -99.000
SUDAN 109.500 1.398 -1.740 -2.126 -1.119 -1.153 | 1828.542 35.000 | 70.000
SURINAME 29.700 2.641 0.288 0.119 -0.026 -0.211 | 7043.881 82.000 | 92.000
SWAZILAND 94.100 4.145 -1.086 -0.123 -0.692 -0.411 | 4400.960 50.000 | 60.000
SYRIA 17.600 1.864 -1.752 -0.671 -1.009 -0.805 | 4094.584 92.000 | 89.000
TAJIKISTAN 70.600 1.125 -1.324 -1.346 -1.016 -0.933 | 1560.188 92.000 | 67.000
TANZANIA 119.800 3.699 -0.199 -0.104 -0.405 -0.420 | 1091.600 33.000 | 55.000
THAILAND 7.600 2.258 -0.599 -0.933 0.249 -0.285 | 7378.366 96.000 | 98.000
TIMOR-LESTE 100.900 15.222 -0.284 -1.166 -0.749 -0.877 647.779 41.000 | 62.000
TOGO 103.100 1.272 -1.311 -0.703 -1.593 -1.092 749.791 12.000 | 59.000
TONGA 23.500 3.655 -0.021 0.526 -0.647 -1.283 | 3562.193 96.000 | 100.000
TRINIDAD AND TOBAGO 35.300 2.486 0.563 -0.115 0.260 -0.145 | 21115.110 92.000 | 94.000
TUNISIA 22.600 2.254 -1.205 0.332 0.504 0.020 | 6743.003 85.000 | 94.000
TURKMENISTAN 52.600 2.527 -1.996 -0.304 -1.440 -1.274 -99.000 -99.000 | -99.000
UGANDA 132.800 1.778 -0.461 -1.287 -0.440 -0.732 958.329 33.000 | 64.000
UKRAINE 16.300 3.823 -0.167 -0.059 -0.504 -0.649 | 6031.629 93.000 | 97.000
UNITED ARAB EMIRATES 8.200 1.760 -0.915 0.724 0.713 0.960 | 51586.216 97.000 | 100.000
URUGUAY 14.330 3.567 0.950 0.812 0.445 0.828 | 9887.983 100.000 | 100.000
UZBEKISTAN 43.300 2.359 -1.913 -1.697 -1.082 -0.988 | 2121.193 96.000 | 88.000
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VANUATU 36.100 2.665 0.633 1.393 -0.417 0.179 | 3373.373 -99.000 | -99.000
VENEZUELA 19.900 2.426 -0.471 -1.187 -0.716 -0.979 | 10767.439 -99.000 | -99.000
VIETNAM 16.500 2.132 -1.584 0.419 -0.381 -0.749 | 2290.654 65.000 | 92.000
YEMEN 75.600 2.070 -1.046 -1.335 -1.006 -0.681 | 2191.959 46.000 | 66.000
ZAMBIA 171.700 3.763 -0.326 0.306 -0.737 -0.708 | 1233.393 52.000 | 58.000
ZIMBABWE 95.200 4.529 -1.498 -1.060 -1.360 -1.318 -99.000 46.000 | 81.000
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Total enrollment,
Percentage | primary, female GINI- Ethnolinguistic

Country Mulsim (%net) index fractionalization
AFGHANISTAN 99.000 -99.000 | -99.000 0.448
ALBANIA 70.000 -99.000 31.100 0.002
ALGERIA 99.000 97.000 35.400 0.294
ANDORRA 0.000 85.000 | -99.000 -99.000
ANGOLA 0.000 -99.000 | -99.000 0.773
ANTIGUA AND BARBUDA 0.000 -99.000 | -99.000 0.000
ARGENTINA 0.000 -99.000 48.292 0.177
ARMENIA 0.000 93.000 40.000 -99.000
AZERBAIJAN 93.400 -99.000 50.800 0.000
BAHAMAS 0.000 90.000 43.000 0.000
BAHRAIN 81.200 -99.000 | -99.000 -99.000
BANGLADESH 83.000 -99.000 34.100 0.000
BARBADOS 6.000 96.000 | -99.000 0.073
BELARUS 10.000 89.000 32.100 -99.000
BELIZE 8.000 100.000 | -99.000 0.409
BENIN 20.000 75.000 36.478 0.683
BHUTAN 0.000 80.000 | -99.000 0.438
BOLIVIA 0.000 97.000 50.454 0.599
BOSNIA-HERZEGOVINA 40.000 -99.000 35.790 -99.000
BOTSWANA 0.000 -99.000 45.100 0.378
BRAZIL 0.000 -99.000 56.432 0.056
BRUNEI 67.000 98.000 | -99.000 0.500
BULGARIA 12.200 94.000 31.000 0.116
BURKINA FASO 50.000 43.000 39.510 0.547
BURUNDI 10.000 73.000 41.815 0.013
CAMBODIA -99.000 -99.000 41.710 0.134
CAMEROON 20.000 -99.000 43.953 0.852
CAPE VERDE 0.000 88.000 | -99.000 0.375
CENTRAL AFRICAN
REPUBLIC 15.000 38.000 61.400 0.786
CHAD -99.000 -99.000 | -99.000 0.666
CHILE -99.000 -99.000 54.562 0.051
CHINA -99.000 -99.000 46.900 0.233
COLOMBIA 5.000 92.000 55.267 0.056
COMOROS 98.000 -99.000 | -99.000 1.000
CONGO -99.000 55.000 | -99.000 0.669
Congo, Dem. Rep. -99.000 -99.000 | -99.000 -99.000
COSTARICA 0.000 -99.000 49.168 0.053
COTE D'IVOIRE 37.000 -99.000 44.548 0.857
CROATIA 1.300 100.000 29.030 -99.000
CUBA 0.000 97.000 | -99.000 -99.000
CYPRUS -99.000 100.000 29.000 0.300
DJIBOUTI 94.000 34.000 40.900 0.714
DOMINICA 6.000 85.000 | -99.000 0.500
DOMINICAN REPUBLIC 2.000 81.000 51.864 0.011
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ECUADOR -99.000 -99.000 53.444 0.325
EGYPT -99.000 94.000 34.410 0.023
EL SALVADOR -99.000 96.000 48.390 -99.000
EQUATORIAL GUINEA 0.000 -99.000 | -99.000 0.625
ERITREA 44.000 | -99.000 -99.000
ESTONIA 5.000 97.000 33.000 -99.000
ETHIOPIA 47.000 63.000 29.486 0.677
MICRONESIA 1.000 -99.000 | -99.000 -99.000
F1JI 8.000 94.000 44.067 0.800
GABON 1.000 -99.000 44.080 0.797
GAMBIA 90.000 66.000 72.200 0.780
GEORGIA 9.900 92.000 40.800 -99.000
GHANA 16.000 65.000 40.685 0.706
GRENADA 0.000 -99.000 | -99.000 0.000
GUATEMALA 0.000 94.000 49.397 0.477
GUINEA 85.000 67.000 38.600 0.760
GUINEA-BISSAU 35.000 -99.000 44.300 0.850
GUYANA 10.000 -99.000 44.200 0.238
HAITI 1.000 -99.000 59.207 0.064
HONDURAS 0.000 98.000 55.275 0.097
INDIA 13.400 92.000 36.800 0.742
INDONESIA 88.000 -99.000 39.410 0.691
IRAN 98.000 -99.000 38.350 -99.000
IRAQ 97.000 -99.000 41.500 -99.000
ISRAEL 16.000 98.000 38.900 0.327
JAMAICA 0.000 -99.000 45.508 0.013
JORDAN 92.000 95.000 38.838 0.030
KAZAKHSTAN -99.000 99.000 41.400 -99.000
KENYA 10.000 77.000 62.500 0.827
KIRIBATI 0.000 -99.000 | -99.000 0.500
KOREA, NORTH -99.000 -99.000 31.600 0.000
KUWAIT 85.000 88.000 | -99.000 -99.000
KYRGYZSTAN -99.000 93.000 39.700 -99.000
LAOS 0.000 81.000 34.649 0.250
LATVIA 0.000 -99.000 39.000 -99.000
LEBANON -99.000 83.000 | -99.000 0.114
LESOTHO 0.000 74.000 60.000 0.210
LIBERIA 20.000 39.000 | -99.000 0.803
LIBYA -99.000 -99.000 | -99.000 0.121
LITHUANIA 0.000 92.000 35.000 -99.000
MACEDONIA 33.300 -99.000 39.400 -99.000
MADAGASCAR 7.000 96.000 47.400 0.063
MALAWI 12.800 95.000 39.000 0.622
MALAYSIA -99.000 -99.000 40.300 0.610
MALDIVES 100.000 98.000 | -99.000 0.033
MALI 90.000 54.000 40.100 0.809
MALTA 0.000 -99.000 28.000 0.103
MARSHALL ISLANDS 0.000 -99.000 | -99.000 -99.000
MAURITANIA 100.000 82.000 39.000 0.270
MAURITIUS 16.600 96.000 37.100 0.709
MOLDOVA 0.000 91.000 38.500 -99.000
MONACO -99.000 -99.000 | -99.000 -99.000
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MONGOLIA 4.000 99.000 32.800 0.074
MONTENEGRO -99.000 -99.000 | -99.000 -99.000
MOROCCO 98.700 86.000 39.400 0.348
MOZAMBIQUE 17.800 73.000 47.290 0.786
MYANMAR -99.000 -99.000 | -99.000 0.384
NAMIBIA 0.000 88.000 73.900 0.728
NEPAL 4.200 -99.000 47.170 0.450
NICARAGUA -99.000 92.000 52.269 0.099
NIGER 80.000 37.000 | -99.000 0.733
NIGERIA 50.000 -99.000 43.700 0.857
OMAN 75.000 77.000 | -99.000 -99.000
PAKISTAN 97.000 57.000 31.180 0.622
PALAU 0.000 -99.000 | -99.000 -99.000
PANAMA 0.000 99.000 54.816 0.191
PAPUA NEW GUINEA 0.000 -99.000 50.400 0.803
PARAGUAY 0.000 -99.000 53.905 0.411
PERU 0.000 -99.000 47.693 0.432
PHILIPPINES 5.000 93.000 44.530 0.724
QATAR 95.000 99.000 | -99.000 -99.000
ROMANIA 4.000 96.000 40.200 0.122
RUSSIA 12.000 -99.000 45.100 -99.000
RWANDA 4.600 -99.000 45.425 0.061
ST. KITTS AND NEVIS 0.000 -99.000 | -99.000 0.000
ST. LUCIA 0.000 98.000 | -99.000 0.583
SAMOA 0.000 -99.000 | -99.000 0.051
SAN MARINO 0.000 -99.000 | -99.000 -99.000
SAO TOME AND PRINCIPE 0.000 -99.000 | -99.000 0.000
SAUDI ARABIA 100.000 -99.000 | -99.000 -99.000
SENEGAL 94.000 71.000 41.250 0.779
SERBIA -99.000 99.000 38.800 -99.000
SEYCHELLES 1.100 -99.000 | -99.000 0.000
SIERRA LEONE 60.000 -99.000 39.000 0.813
SINGAPORE 14.900 -99.000 48.100 0.322
SLOVENIA 2.400 97.000 30.700 -99.000
SOLOMON ISLANDS 0.000 -99.000 | -99.000 0.571
SOUTH AFRICA 0.000 -99.000 56.507 0.831
SRI LANKA -99.000 -99.000 40.170 0.326
ST. VINCENT AND THE

GRENADINES 0.000 -99.000 | -99.000 0.000
SUDAN 70.000 -99.000 | -99.000 0.512
SURINAME 19.600 98.000 52.809 0.750
SWAZILAND 10.000 -99.000 50.397 0.000
SYRIA 90.000 -99.000 | -99.000 0.095
TAJIKISTAN 90.000 95.000 33.590 -99.000
TANZANIA 35.000 97.000 36.700 0.890
THAILAND 4.600 -99.000 41.978 0.357
TIMOR-LESTE 4.000 -99.000 | -99.000 -99.000
TOGO 20.000 77.000 | -99.000 0.729
TONGA 0.000 -99.000 | -99.000 0.000
TRINIDAD AND TOBAGO 5.800 -99.000 | -99.000 0.231
TUNISIA 98.000 98.000 40.600 0.070
TURKMENISTAN 89.000 -99.000 26.500 -99.000
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UGANDA 16.000 -99.000 45.700 0.836
UKRAINE 0.000 91.000 41.000 -99.000
UNITED ARAB EMIRATES 96.000 95.000 | -99.000 0.000
URUGUAY 0.000 -99.000 44.962 0.067
UZBEKISTAN 88.000 -99.000 39.700 -99.000
VANUATU 0.000 88.000 | -99.000 0.544
VENEZUELA 0.000 94.000 47.633 0.053
VIETNAM 0.100 -99.000 34.400 0.118
YEMEN 90.000 -99.000 37.700 0.012
ZAMBIA 24.000 95.000 50.800 0.829
ZIMBABWE 1.000 89.000 73.100 0.599
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Appendix C: Tests for normality

Under-5 mortality rate
Skewness was 1,288 = to the right.
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The skewness is to the right, so the logarithmialsulated. The new skewness is -0,174

Histogram

207 Mean =3,59
Std. Dev. =1,08
N =158

Frequency

1,00 2,00 3,00 4,00 5,00
LN_UMR

- = ERASMUS UNIVERSITEIT ROTTERDAM



Public health spending
Skewness is 2,411 = no normal distribution
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Mean =2,90
Std. Dev. =1,657
N=40
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Skewness is to the right (positive), so logarithrilew skewness is -0,370.
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Voice and accountability
The skewness is -0,111 = normal distribution

Histogram

6

Frequency
bl

-

Mean =-0,26
Std. Dev. =0,609
N =40

T
-1,50

-1,00 -0,50 0,00 0,50 1,00

Voice_and_accountability

Political stability and absence of violence

The skewness is -0,366 = normal distribution
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Government effectiveness
The skewness is 0,535 = normal distribution.
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Mean =-0,41
Std. Dev. =0,463
N =40

In order to calculate the root, first a constanstrne added in order to make sure that no
value is below 1. The minimum value of governmdfdativeness is -1,85 and therefore the
constant added is 2,85. After that, the root iswated by a power transformation of 0.5. The

new skewness is 0,160.
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Control of corruption
The skewness is 0,790.

Histogram
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Again, the root could make a substantial improwetm&s the minimum value of control of
corruption is -1,71, the constant added is 2,7htRas taken. The root has a skewness of
0,291. The new histogram is:
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I ncome per capita
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Skewness is 2,821 = no normal distribution.

Histogram
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Skewness is to the right, solution is logarithnNew skewness is -0,050.
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Access to sanitation
The skewness is -0,260 = normal distribution.

Histogram
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Access to safe water
Skewness is -0,904. Histogram:

Histogram
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Historgram shows skewness to the left (negativelut®n is power transformation. With
some trial and error the best power transformateems to be 4.5. The new skewness is -
0,016.
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Percentage of the population that is Muslim
The skewness is 0,968. This is a normal distrilmytiout the histogram shows a different

picture.
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For a positive skewness (to the right) two solugiare available: the logarithmic and the root
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(a transformation with p=0.5).

For this variable, a power transformation of 0& te a skewness of 0,073. The logarithmic
led to a skewness of =-0,876. The best improvenosvdrds normal distribution is therefore

Mean =34,80
Std. Dev. =38,871
N=40

made with the power transformation. New histogram:
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Female education
The skewness is -1,577 = no normal distribution.

Mean =81,58
Std. Dev. =18,001
N =40
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The skewness is negative (to the left) for whiaghdblution is a power transformation. After
some trial and error the best one is to the poWer ®his leads to a skweness of -0,497. The
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new histogram is:
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GINI
The skewness is 0,943. The histogram is:

Histogram
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The histogram shows a mild skewness to the riginerdfore the logarithmic is calculated.
The new skewness is 0,263.
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Ethnolinguistic fractionalization
The skewness is 0,159 = normal distribution

Histogram
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Dataset variables with normal distribution
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Ln(UMR) |Ln(PHS) |Ln(IPC) |CC+2,7170.03 | GE+2,85/0.5 | VA PS SANITATION | WATERA4.5
AFGHANISTAN 5,55 1,09 -99 1,07 1,21 -1,24 -2,28 -99 1098758
ALBANIA 2,78 0,89 8,76 1,24 1,56 0,03 -0,41 97| 871912300
ALGERIA 3,64 1,23 8,88 1,27 1,56 -0,93 -1 94| 481265983
ANDORRA 0,99 1,65 -99 1,51 2,07 1,35 1,39 100 | 1000000000
ANGOLA 5,06 0,81 8,37 1,13 1,27 -1,2 -0,44 50| 48313199
ANTIGUA AND BARBUDA 2,43 1,06 9,8 1,51 1,8 0,6 0,83 -99 -99
ARGENTINA 2,82 1,53 9,36 1,29 1,66 0,33 0,05 91| 832186275
ARMENIA 3,25 0,66 8,46 1,26 1,62 -0,67 -0,26 91| 913097893
AZERBAIJAN 3,75 0,07 8,7 1,18 1,47 -1,16 -1,01 80| 326908123
BAHAMAS 2,65 1,28 -99 1,52 1,99 1,05 0,88 100 -99
BAHRAIN 2,34 0,9 -99 1,41 1,77 0,8 -0,39 -99 -99
BANGLADESH 4,16 0,02 7,02 1,12 1,44 0,5 -1,45 36| 366357377
BARBADOS 2,47 1,43 -99 1,51 2,01 1,15 1,05 99 | 1000000000
BELARUS 2,63 1,57 9,15 1,22 1,28 -1,82 0,14 93 | 1000000000
BELIZE 3,25 0,94 8,77 1,3 1,62 0,7 0,19 -99 -99
BENIN 4,84 0,86 7,11 1,25 1,53 0,27 0,39 30| 143916340
BHUTAN 4,46 0,93 8,27 1,47 1,76 -0,74 1,3 52| 387420489
BOLIVIA 4,11 1,39 8,26 1,27 1,46 0,08 -0,93 43| 507274499
BOSNIA-HERZEGOVINA 2,68 1,66 8,8 1,3 1,5 0,21 -0,53 95| 955780962
BOTSWANA 3,7 1,69 9,42 1,46 1,86 0,5 0,96 47| 832186275
BRAZIL 3,13 1,28 9,07 1,32 1,66 0,43 -0,14 77| 654163435
BRUNEI 2,17 0,43| 10,78 1,38 1,9 -1,08 1,22 -99 -99
BULGARIA 2,53 1,41 9,2 1,34 1,72 0,59 0,43 99| 955780962
BURKINA FASO 5,25 1,28 6,96 1,29 1,43 -0,28 -0,08 13| 228032230
BURUNDI 5,19 -0,29 5,78 1,15 1,26 -1,05 -1,39 41| 214122630

afnd

é‘ASMUS UNIVERSITEIT ROTTERDAM




Sonja Spierings
Master thesis

= ERASMUS UNIVERSITEIT ROTTERDAM

CAMBODIA 4,53 0,43 7,36 1,14 1,37 -0,87 -0,4 28| 143916340
CAMEROON 5 -0,03 7,59 1,17 1,42 -0,96 -0,31 51| 200882072
CAPE VERDE 3,51 1,34 7,92 1,43 1,74 0,83 1 -99 -99
CENTRAL AFRICAN REPUBLIC 5,16 0,43 6,49 1,18 1,19 -1,01 -1,79 31| 154151484
CHAD 5,34 0,97 7,26 1,13 1,24 1,41 1,87 9| 36777785
CHILE 2,23 1,03 9,44 1,52 2 0,98 0,69 94| 793882491
CHINA 3,16 0,63 8,42 1,25 1,7 1,7 -0,33 65| 562564114
COLOMBIA 3,05 1,83 8,94 1,32 1,69 -0,22 -1,67 78| 721395234
COMOROS 4,23 0,57 7,02 1,24 1,07 -0,24 -0,2 35| 481265983
CONGO 4,82 0,41 8,14 1,16 1,25 -1,06 -0,97 20| 214122630
Congo, Dem. Rep. 51 0,24 5,61 1,08 1,08 -1,55 -2,39 31 30367584
COSTARICA 2,47 1,66 9,17 1,4 1,76 0,87 0,93 96| 913097893
COTE D'IVOIRE 4,85 -0,11 7,38 1,13 1,22 -1,34 -2,15 24| 387420489
CROATIA 1,82 1,95 9,54 1,35 1,34 0,47 0,51 99| 955780962
CUBA 1,9 1,95 -99 1,31 1,49 -1,96 0,16 98| 654163435
CYPRUS 1,55 1,02 10,03 1,46 2,02 1,12 0,48 100 | 1000000000
DJIBOUTI 4,87 1,62 7,55 1,25 1,36 -0,96 -0,24 67| 687139988
DOMINICA 2,48 1,31 8,92 1,44 1,89 1,03 0,97 -99 -99
DOMINICAN REPUBLIC 3,62 0,73 8,68 1,25 1,57 0,17 0,11 79| 793882491
ECUADOR 3,16 0,84 8,84 1,21 1,33 -0,33 -0,9 84| 793882491
EGYPT 3,64 0,96 8,48 1,26 1,53 -1,26 -0,94 66| 913097893
EL SALVADOR 3,23 1,41 8,58 1,33 1,61 0,07 -0,14 86| 456306639
EQUATORIAL GUINEA 5,03 0,52 10,18 1,05 1,23 -1,84 -0,09 51 22418577
ERITREA 4,31 0,5 6,4 1,3 1,25 2,01 -0,93 5| 100387728
ESTONIA 1,82 1,34 9,81 1,47 2,02 1,02 0,81 95| 1000000000
ETHIOPIA 4,81 0,84 6,52 1,24 1,49 1,17 1,72 11| 20166095
MICRONESIA 3,72 2,55 7,92 1,31 1,6 1,01 1,14 25| 756964201
FlJI 2,88 0,95 8,38 1,3 1,66 -0,5 -0,02 71 33453408
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GABON 4,51 1,19 9,53 1,2 1,47 -0,83 0,13 36| 534363317
GAMBIA 4,71 1,04 7,02 1,23 1,44 -0,88 -0,03 52| 507274499
GEORGIA 3,43 0,59 8,27 1,31 1,62 -0,15 -0,9 93| 955780962
GHANA 4,74 0,56 7,1 1,33 1,68 0,46 0,26 10| 366357377
GRENADA 3 1,48 8,82 1,43 1,72 0,75 0,47 97 99
GUATEMALA 3,71 0,51 8,34 1,22 1,49 -0,28 -0,72 84| 832186275
GUINEA 5,04 0,2 6,99 1,17 1,21 -1,15 1,76 19| 200882072
GUINEA-BISSAU 5,3 0,42 6,11 1,18 1,28 -0,4 -0,41 33 79696060
GUYANA 4,12 1,62 7,79 1,25 1,65 0,05 -0,59 81| 721395234
HAITI 4,38 1,74 6,98 1,08 1,21 -0,92 -1,4 19 86183866
HONDURAS 3,25 1,12 8,14 1,22 1,51 -0,24 -0,5 66| 456306639
INDIA 4,31 0,11 7,79 1,31 1,67 0,41 -0,94 28| 591909118
INDONESIA 3,51 0,23 8,11 1,22 1,55 -0,2 -1,25 52| 366357377
IRAN 3,54 1,24 9,18 1,26 1,46 1,52 -1,33 -99 99
IRAQ 3,8 1,01 -99 1,06 1 -1,39 -2,89 -99| 308466683
ISRAEL 1,67 1,5 10,09 1,47 2,03 0,78 -1,23 -99 | 1000000000
JAMAICA 3,44 0,91 8,74 1,29 1,74 0,59 -0,23 83| 721395234
JORDAN 3,23 1,44 8,41 1,39 1,74 -0,62 -0,64 85| 913097893
KAZAKHSTAN 3,5 0,84 9,16 1,2 1,53 1,1 0,13 97| 832186275
KENYA 4,79 0,79 7,24 1,2 1,47 -0,11 -1,02 42 79696060
KIRIBATI 4,16 2,43 7,11 1,36 1,53 0,72 1,39 33| 143916340
KOREA, NORTH 4,01 1,1 -99 1,06 1,08 -2,3 -0,18 -99 | 1000000000
KUWAIT 2,43 0,54 10,72 1,45 1,78 -0,28 0,24 -99 -99
KYRGYZSTAN 3,71 1,01 7,48 1,15 1,44 0,71 -1,28 93| 591909118
LAOS 4,31 -0,3 7,56 1,16 1,41 -1,64 0,01 48| 100387728
LATVIA 2,23 1,36 9,6 1,4 1,9 0,86 0,85 78| 955780962
LEBANON 3,39 1,36 9,15 1,22 1,54 -0,46 -1,89 -99 | 1000000000
LESOTHO 4,49 1,39 7,24 1,34 1,58 0,23 0,16 36| 326908123
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LIBERIA 4,91 0,21 5,78 1,24 1,27 -0,55 -1,3 32| 134217728
LIBYA 2,91 0,46 9,47 1,2 1,42 -1,96 0,26 97 -99
LITHUANIA 2,14 1,47 9,63 1,37 1,91 0,91 0,91 -99 -99
MACEDONIA 2,81 1,73 8,98 1,3 1,64 0,15 -0,66 89| 1000000000
MADAGASCAR 4,75 0,7 6,75 1,31 1,59 -0,07 0,07 12| 33453408
MALAWI 4,77 2,19 6,53 1,23 1,42 -0,29 0 60| 290844707
MALAYSIA 2,45 0,65 9,41 1,39 1,96 -0,54 0,32 94| 955780962
MALDIVES 3,49 1,86 8,45 1,27 1,68 -1,01 0,73 59| 432365881
MALI 5,29 1,06 6,93 1,28 1,52 0,3 -0,03 45| 100387728
MALTA 1,72 1,87 9,97 1,51 2,02 1,19 1,22 -99 | 1000000000
MARSHALL ISLANDS 4,03 2,64 -99 1,26 1,38 1,17 1,11 -99 -99
MAURITANIA 4,78 0,42 7,51 1,25 1,45 -0,75 -0,13 24| 100387728
MAURITIUS 2,71 0,69 9,24 1,4 1,85 0,82 0,67 94 | 1000000000
MOLDOVA 2,94 1,48 7,75 1,24 1,41 -0,43 99 79| 622431112
MONACO 1,46 1,2 -99 -99 1,79 0,82 -0,47 -99 -99
MONGOLIA 3,82 1,44 7,94 1,27 1,55 0,15 1,05 50| 228032230
MONTENEGRO 2,37 1,79 9,14 1,27 1,6 0,13 0,74 91| 913097893
MOROCCO 3,62 0,33 8,25 1,31 1,67 -0,61 -0,32 72| 432365881
MOZAMBIQUE 5,14 1,26 6,58 1,24 1,58 -0,08 0,52 31 20166095
MYANMAR 4,64 -1,24 -99 1 1,14 -2,2 -0,82 82| 366357377
NAMIBIA 4,26 1,33 8,45 1,37 1,73 0,49 0,81 35| 721395234
NEPAL 4,07 0,44 6,88 1,24 1,43 -1,12 -2,09 27| 591909118
NICARAGUA 3,58 1,53 7,77 1,23 1,37 -0,15 -0,41 48| 346195893
NIGER 5,21 1,17 6,39 1,18 1,41 -0,33 -0,33 7 20166095
NIGERIA 5,25 0,12 7,49 1,14 1,4 -0,49 -2,05 30 33453408
OMAN 2,51 0,64 9,98 1,45 1,82 -0,86 0,73 -99 -99
PAKISTAN 4,53 -1,11 7,73 1,22 1,52 -1,02 -1,98 58| 622431112
PALAU 2,39 2,14 -99 -99 1,49 1,22 1,11 67| 591909118
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PANAMA 3,14 1,61 9,19 1,3 1,72 0,5 0,12 74| 687139988
PAPUA NEW GUINEA 4,2 0,96 7,54 1,17 1,43 0,06 -0,78 45| 16190862
PARAGUAY 3,38 1,07 8,29 1,15 1,41 -0,4 -0,6 70| 308466683
PERU 3,09 0,94 8,84 1,3 1,53 0,01 -0,93 72| 456306639
PHILIPPINES 3,38 0,22 8,03 1,22 1,67 -0,11 -1,33 78| 721395234
QATAR 2,73 1,21 -99 1,46 1,81 -0,63 0,83 100 | 1000000000
ROMANIA 2,77 1,24 9,22 1,33 1,67 0,5 0,15 72| 562564114
RUSSIA 2,75 1,21 9,46 1,22 1,54 -0,97 -0,8 87| 871912300
RWANDA 4,86 1,53 6,68 1,33 1,57 1,24 -0,53 23| 143916340
ST. KITTS AND NEVIS 2,94 1,27 9,5 1,47 1,9 1,1 1,14 96| 955780962
ST. LUCIA 2,92 1,29 911 1,5 1,95 1,22 1,11 -99| 913097893
SAMOA 3,33 1,42 8,29 1,38 1,69 0,65 0,37 100| 562564114
SAN MARINO 1,36 1,82 -99 -99 1,61 1,17 -0,65 -99 -99
SAO TOME AND PRINCIPE 4,59 1,68 7,3 1,26 1,4 0,39 -0,27 24| 507274499
SAUDI ARABIA 3,23 0,93 9,97 1,34 1,62 -1,66 -0,68 -99 -99
SENEGAL 4,76 1,19 7,34 1,28 1,63 0,08 1,08 28 | 308466683
SERBIA 2,13 1,74 9,15 1,3 1,61 0,13 -0,46 92| 955780962
SEYCHELLES 2,57 1,55 9,59 1,36 1,68 -0,01 1,29 -99 -99
SIERRA LEONE 5,57 0,38 6,41 1,15 1,33 -0,43 0,77 11| 57443569
SINGAPORE 1,03 0,09 10,72 1,61 2,25 -0,37 1,06 100 | 1000000000
SLOVENIA 1,39 1,8 10,12 1,47 1,99 1,09 -2,75 -99 99
SOLOMON ISLANDS 4,29 1,54 7,32 1,3 1,4 0,2 0,05 32| 200882072
SOUTH AFRICA 4,12 1,1 9,09 1,41 1,9 0,76 -1,62 59| 721395234
SRI LANKA 3,03 0,69 8,24 1,33 1,59 -0,27 0,92 86| 409413667
ST. VINCENT AND THE

GRENADINES 2,6 1,25 8,83 1,47 1,92 1,03 1,08 -99 -99
SUDAN 4,7 0,34 7,51 1,14 1,32 -1,74 -2,13 35| 200882072
SURINAME 3,39 0,97 8,86 1,32 1,68 0,29 0,12 82| 687139988
SWAZILAND 4,54 1,42 8,39 1,28 1,47 -1,09 -0,12 50| 100387728
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SYRIA 2,87 0,62 8,32 1,21 1,36 -1,75 -0,67 92| 591909118
TAJIKISTAN 4,26 0,12 7,35 1,19 1,35 -1,32 -1,35 92| 164944034
TANZANIA 4,79 1,31 7 1,28 1,56 -0,2 -0,1 33| 67862851
THAILAND 2,03 0,81 8,91 1,3 1,76 0,6 -0,93 96| 913097893
TIMOR-LESTE 4,61 2,72 6,47 1,2 1,45 -0,28 -1,17 41| 116348986
TOGO 4,64 0,24 6,62 1,16 1,12 -1,31 -0,7 12| 93075216
TONGA 3,16 1,3 8,18 1,11 1,48 -0,02 0,53 96 | 1000000000
TRINIDAD AND TOBAGO 3,56 0,91 9,96 1,33 1,76 0,56 -0,12 92| 756964201
TUNISIA 3,12 0,81 8,82 1,35 1,83 -1,2 0,33 85| 756964201
TURKMENISTAN 3,96 0,93 -99 1,11 1,19 -2 -0,3 -99 -99
UGANDA 4,89 0,58 6,87 1,23 1,55 -0,46 -1,29 33| 134217728
UKRAINE 2,79 1,34 8,7 1,24 1,53 -0,17 -0,06 93| 871912300
UNITED ARAB EMIRATES 2,1 0,57| 10,85 1,48 1,89 -0,92 0,72 97 | 1000000000
URUGUAY 2,66 1,27 9,2 1,46 1,82 0,95 0,81 100 | 1000000000
UZBEKISTAN 3,77 0,86 7,66 1,18 1,33 -1,91 -1,7 96| 562564114
VANUATU 3,59 0,98 8,12 1,37 1,56 0,63 1,39 -99 -99
VENEZUELA 2,99 0,89 9,28 1,18 1,46 -0,47 -1,19 -99 -99
VIETNAM 2,8 0,76 7,74 1,22 1,57 -1,58 0,42 65| 687139988
YEMEN 4,33 0,73 7,69 1,24 1,36 -1,05 -1,33 46| 154151484
ZAMBIA 5,15 1,33 7,12 1,23 1,45 -0,33 0,31 52| 86183866
ZIMBABWE 4,56 1,51 -99 1,1 1,22 -1,5 -1,06 46| 387420489
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Education?5 | LnGINI | ETHNO | MUSLIM~0.5
AFGHANISTAN -99 -99 0,4484 9,95
ALBANIA -99 3,44| 0,0017 8,37
ALGERIA 8587340257 3,57| 0,2937 9,95
ANDORRA 4437053125 -99 -99 0
ANGOLA -99 -99| 0,7728 0
ANTIGUA AND BARBUDA -99 -99 0 0
ARGENTINA -99 3,88| 0,1769 0
ARMENIA 6956883693 3,69 -99 0
AZERBAIJAN -99 3,93 0 9,66
BAHAMAS 5904900000 3,76 0 0
BAHRAIN -99 -99 -99 9,01
BANGLADESH -99 3,53 0 9,11
BARBADOS 8153726976 -99| 0,0733 2,45
BELARUS 5584059449 3,47 -99 3,16
BELIZE 1E+10 -99| 0,4091 2,83
BENIN 2373046875 3,6/ 0,6831 4,47
BHUTAN 3276800000 -99| 10,4375 0
BOLIVIA 8587340257 3,92 0,5994 0
BOSNIA-HERZEGOVINA -99 3,58 -99 6,32
BOTSWANA -99 3,81 0,3775 0
BRAZIL -99 4,03| 0,0558 0
BRUNEI 9039207968 -99 0,5 8,19
BULGARIA 7339040224 3,43| 0,1157 3,49
BURKINA FASO 147008443 3,68 0,5467 7,07
BURUNDI 2073071593 3,73| 10,0133 3,16
CAMBODIA -99 3,73| 10,1335 -99
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CAMEROON -99 3,78 0,852 4,47
CAPE VERDE 5277319168 -99 0,375 0
CENTRAL AFRICAN REPUBLIC 79235168 4,12| 0,7856 3,87
CHAD -99 -99| 0,6662 -99
CHILE -99 4| 0,0506 -99
CHINA -99 3,85| 10,2333 -99
COLOMBIA 6590815232 4,01| 0,0558 2,24
COMOROS -99 -99 1 9,9
CONGO 503284375 -99| 0,6693 -99
Congo, Dem. Rep. -99 -99 -99 -99
COSTA RICA -99 3,9/ 0,0532 0
COTE D'IVOIRE -99 3,8/ 0,8565 6,08
CROATIA 1E+10 3,37 -99 1,14
CUBA 8587340257 -99 -99 0
CYPRUS 1E+10 3,37 0,3 -99
DJIBOUTI 45435424 3,71 0,7143 9,7
DOMINICA 4437053125 -99 0,5 2,45
DOMINICAN REPUBLIC 3486784401 3,95| 10,0108 1,41
ECUADOR -99 3,98| 0,3254 -99
EGYPT 7339040224 3,54 0,0231 -99
EL SALVADOR 8153726976 3,88 -99 -99
EQUATORIAL GUINEA -99 -99 0,625 0
ERITREA 164916224 -99 -99 -99
ESTONIA 8587340257 3,5 -99 2,24
ETHIOPIA 992436543 3,38 0,6771 6,86
MICRONESIA -99 -99 -99 1
FlI 7339040224 3,79 0,8 2,83
GABON -99 3,79 0,7967 1
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GAMBIA 1252332576 4,28 0,7804 9,49
GEORGIA 6590815232 3,71 -99 3,15
GHANA 1160290625 3,71| 0,7061 4
GRENADA -99 -99 0 0
GUATEMALA 7339040224 39| 0,4767 0
GUINEA 1350125107 3,65| 0,7598 9,22
GUINEA-BISSAU -99 3,79 0,85 5,92
GUYANA -99 3,79| 0,2378 3,16
HAITI -99 4,08 0,0644 1
HONDURAS 9039207968 4,01 0,0974 0
INDIA 6590815232 3,61| 0,7422 3,66
INDONESIA -99 3,67| 0,6906 9,38
IRAN -99 3,65 -99 9,9
IRAQ -99 3,73 -99 9,85
ISRAEL 9039207968 3,66| 0,3271 4
JAMAICA -99 3,82| 0,0125 0
JORDAN 7737809375 3,66| 0,0297 9,59
KAZAKHSTAN 9509900499 3,72 -99 -99
KENYA 2706784157 4,14 0,827 3,16
KIRIBATI -99 -99 0,5 0
KOREA, NORTH -99 3,45 0 -99
KUWAIT 5277319168 -99 -99 9,22
KYRGYZSTAN 6956883693 3,68 -99 -99
LAOS 3486784401 3,55 0,25 0
LATVIA -99 3,66 -99 0
LEBANON 3939040643 99| 0,114 -99
LESOTHO 2219006624 4,09/ 0,2098 0
LIBERIA 90224199 99| 0,8031 4,47
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LIBYA -99 99| 0,1214 -99
LITHUANIA 6590815232 3,56 -99 0
MACEDONIA -99 3,67 -99 5,77
MADAGASCAR 8153726976 3,86| 0,0627 2,65
MALAWI 7737809375 3,66| 0,6224 3,58
MALAYSIA -99 3,7| 0,6104 -99
MALDIVES 9039207968 99| 0,0333 10
MALI 459165024 3,69| 0,8086 9,49
MALTA -99 3,33| 0,1033 0
MARSHALL ISLANDS -99 -99 -99 0
MAURITANIA 3707398432 3,66 0,27 10
MAURITIUS 8153726976 3,61| 0,7085 4,07
MOLDOVA 6240321451 3,65 -99 0
MONACO -99 -99 -99 -99
MONGOLIA 9509900499 3,49| 0,0737 2
MONTENEGRO -99 -99 -99 -99
MOROCCO 4704270176 3,67| 0,348 9,93
MOZAMBIQUE 2073071593 3,86| 0,7863 4,22
MYANMAR -99 99| 0,384 -99
NAMIBIA 5277319168 43| 0,7283 0
NEPAL -99 3,85 0,45 2,05
NICARAGUA 6590815232 3,96| 0,0992 -99
NIGER 69343957 -99| 10,7329 8,94
NIGERIA -99 3,78| 0,8567 7,07
OMAN 2706784157 -99 -99 8,66
PAKISTAN 601692057 3,44| 0,6216 9,85
PALAU -99 -99 -99 0
PANAMA 9509900499 4| 0,1908 0
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PAPUA NEW GUINEA -99 3,92| 0,8027 0
PARAGUAY -99 3,99| 0,4111 0
PERU -99 3,86| 0,4316 0
PHILIPPINES 6956883693 3,8| 0,7238 2,24
QATAR 9509900499 -99 -99 9,75
ROMANIA 8153726976 3,69 0,122 2
RUSSIA -99 3,81 -99 3,46
RWANDA -99 3,82| 0,0609 2,14
ST. KITTS AND NEVIS -99 -99 0 0
ST. LUCIA 9039207968 -99| 0,5833 0
SAMOA -99 -99| 0,0514 0
SAN MARINO -99 -99 -99 0
SAO TOME AND PRINCIPE -99 -99 0 0
SAUDI ARABIA -99 -99 -99 10
SENEGAL 1804229351 3,72| 0,7789 9,7
SERBIA 9509900499 3,66 -99 -99
SEYCHELLES -99 -99 0 1,05
SIERRA LEONE -99 366/ 0,813 7,75
SINGAPORE -99 3,87| 0,3215 3,86
SLOVENIA 8587340257 3,42 -99 1,55
SOLOMON ISLANDS -99 99| 0,5714 0
SOUTH AFRICA -99 4,03| 0,831 0
SRI LANKA -99 3,69| 0,3257 -99
ST. VINCENT AND THE

GRENADINES -99 -99 0 0
SUDAN -99 99| 0,5122 8,37
SURINAME 9039207968 3,97 0,75 4,43
SWAZILAND -99 3,92 0 3,16
SYRIA -99 -99| 0,0948 9,49
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TAJIKISTAN 7737809375 3,51 -99 9,49
TANZANIA 8587340257 3,6/ 0,8902 5,92
THAILAND -99 3,74| 0,3569 2,14
TIMOR-LESTE -99 -99 -99 2
TOGO 2706784157 99| 0,7285 4,47
TONGA -99 -99 0 0
TRINIDAD AND TOBAGO -99 99| 0,2313 2,41
TUNISIA 9039207968 3,7| 0,0703 9,9
TURKMENISTAN -99 3,28 -99 9,43
UGANDA -99 3,82| 0,8358 4
UKRAINE 6240321451 3,71 -99 0
UNITED ARAB EMIRATES 7737809375 -99 0 9,8
URUGUAY -99 3,81| 0,0667 0
UZBEKISTAN -99 3,68 -99 9,38
VANUATU 5277319168 -99| 0,5441 0
VENEZUELA 7339040224 3,86| 0,0525 0
VIETNAM -99 3,54| 0,1176 0,32
YEMEN -99 3,63| 0,0122 9,49
ZAMBIA 7737809375 3,93| 0,8294 4,9
ZIMBABWE 5584059449 4,29 0,5986 1
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Correlation matrix

Political_st
Voice_and | ability_and
Root0.3_C | Root_GE_ | _accountab| _absence_|Access_to_| Macht4.5_

LN _UMR | LN_PHS LN_IPC C_Above Above ility of violence| sanitation Water |Macht5 FE
LN_UMR Pearson Correlation 1 -314" -.823" -.655 -.703" -417" 377" -.823" -.813" -.646
LN_PHS Pearson Correlation 314" 1 202" 329”7 265" 476" 366" 183" 274" .398"
LN_IPC Pearson Correlation -.823" 202" 1 586" 694" 293" 365 751" 761" 618"
Root0.3_CC_Above Pearson Correlation -.655 329”7 586" 1 897" 652" 598" 4297 556" 3297
Root_GE_Above Pearson Correlation -703" 265 694" 897" 1 645" 5407 549" 623" 489"
Voice_and_accountability Pearson Correlation 47" 476" 293" 652" 645" 1 484" 235" 3927 282"
Political_stability_and_absenc|Pearson Correlation R N N N . N N N .
e_of _violence -.377 .366 .365 .598 .540 484 1 .319 .352 .219
Access_to_sanitation Pearson Correlation -.823" 183" 751" 429" 549" 235" 319" 1 787" 681"
Macht4.5_Water Pearson Correlation -.813" 274" 7617 556 623" 392" 3527 787" 1 530"
Macht5_FE Pearson Correlation -.646 398" 618" 329" 489" 282" 219 681" 530" 1
LN_GINI Pearson Correlation 243 0,075 -0,135 -0,081 -0,101 0,053 -0,06 -0,173 -.199" -0,17
Ethnolinguistic_fractionalizati |Pearson Correlation R N R N . A N N .
on 536 -.265 -411 -.262 -.304 -0,106 -.219 -.508 -.445 -.435
MUSLIM Pearson Correlation 260" -.404" -0,177 -.236 -.262" -5227 337" -0,146 -.233" -.265

** Correlation is significant at the 0.01 level (@led).
*. Correlation is significant at the 0.05 leveltgled).
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Ethnolingui
stic_fractio
LN_GINI nalization | MUSLIM
LN_UMR 243" 536" 260"
LN_PHS 0,075 -.265" -.404"
LN_IPC -0,135 -4117 -0,177
Root0.3_CC_Above -0,081 -.262" -.236
Root_GE_Above -0,101 -.304" -.262"
Voice_and_accountability 0,053 -0,106 -522"
Political_stability_and_absenc . .
e_of_violence -0,06 -.219 -.337
Access_to_sanitation -0,173 -508" -0,146
Macht4.5_Water -.199" -.445" -.233"
Macht5_FE -0,17 -435" -.265
LN_GINI 1 0,121 -.318"
Ethnolinguistic_fractionalizati .
on 0,121 1 222
MUSLIM -.318" 222 1
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Output Base Models

Base model 1| Base model 2
R2 0,899 0,874
F-value 34,458 82,867
Sig. F 0,000 0,000
Constant 7,607 9,193
Sig. Constant 0,000 0,000
PHS 0.035 0,060
Sig. PHS 0,586 0,880
Income -0,609 -0,568
Sig. Income 0,000 0,000
Sanitation -0,257 -0,007
Sig. Sanitation 0,017 0,022
Female Education -0,114 -4.577E-11
Sig. Female 0,203 0,024
Education
Water 0,022 0,016
Sig. Water 0,827 0,348
GINI 0,081 0,053
Sig. GINI 0,239 0,998
Ethno 0,092 0,119
Sig. Ethno 0,165 0,834
Muslim 0,029 0,098
Sig. Muslim 0,089 0,830
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Output Good Governance Models
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Model CC Model GE Model VA | Model PS Model GG
R2 0,843 0,846 0,841 0,847 0,862
F-value 50,027 51,252 49,289 50,756 31,815
Sig. F 0,000 0,000 0,000 0,000 0,000
Constant 8,331 8,615 8,754 9,182 8,735
Sig. Constant 0,000 0,000 0,000 0,000 0,000
ZPHS -0,058 -0,073 0,061 -0,052 -0,077
Sig. ZPHS -,403 0,244 0,366 0,469 0,316
ZCC -0,157
Sig. ZCC 0,154
ZGE -0,083 -0,143
Sig. ZGE 0,397 0,257
ZVA -0,057 -0,020
Sig. ZVA 0,469 0,833
ZPS 0,070 0,098
Sig. ZPS 0,389 0,276
Moderator CC -0,110
Sig, Moderator CC 0,291
Moderator GE -0,137* -0,144
Sig. Moderator GE 0,064 0,136
Moderator VA -0,096 -0,015
Sig. Moderator VA 0,221 0,878
Moderator PS -0,014 0,025
Sig. Moderator PS 0,828 0,697
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Model CC Model GE | Model VA | Model PS | Model GG
Income -0,456 -0,495 0,514 -0,581 -0,522
Sig. Income 0,000 0,000 0,000 0,000 0,000
Sanitation -0,010 -0,010 -0,009 -0,007 -0,008
Sig. Sanitation 0,003 0,002 0,004 0,026 0,014
Female Education -4.434E-11 -3.892E-11| -4.043E-1] -4.447E-11 -3,734HF
Sig. Female Education | 0,071 0,113 0,104 0,067 0,124
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Appendix E: Output alternative models
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Base Model | Model CC | Model GE | Model VA | Model PS Mdel GG
R2 0,863 0,853 0,855 0,849 0,851 0,873
F-value 127,418 81,436 82,301 78,482 78,874 49,704
Sig. F 0,000 0,000 0,000 0,000 0,000 0,000
Constant 10,275 9,401 9,434 9,548 9,955 9,382
Sig. Constant 0,000 0,000 0,000 0,000 0,000 0,000
ZPHS 0,042 -0,107 -0,097 -0,107 -0,111 -0,105
Sig. ZPHS 0,869 0,080 0,094 0,102 0,096 0,130
ZCC -0,125
Sig. ZCC 0,129
ZGE -0,102 -0,159
Sig. ZGE 0,225 0,145
ZVA -0,077 -0,014
Sig. ZVA 0,249 0,867
ZPS 0,091 0,081
Sig. ZPS 0,112 0,196
Moderator CC -0,200
Sig, Moderator 0,009
CcC
Moderator GE -0,174 -0,134
Sig. Moderator 0,005 0,133
GE
Moderator VA -0,161 -0,036
Sig. Moderator 0,024 0,700
VA
Moderator PS -0,046 -0,017
Sig. Moderator 0,417 0,765
PS
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Base Model | Model CC | Model GE | Model VA | Model PS Mdel GG
Income -0,757 -0,653 -0,659 -0,672 -0,727 -0,652
Sig. Income 0,000 0,000 0,000 0,000 0,000 0,000
Female Education | -5,001E-11 -5,853E-11| -5,572E-11 -5,640E-11 -5,383E| -5,151E-11
Sig. Female 0,022 0,005 0,007 0,008 0,011 0,011
Education
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